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Labelling Conventions

The following icons are used throughout this catalogue to represent the fibre optic cable specification, features and value added services that M-H can
offer:

Fibre Specifications

Fibre Cable Features

Water Resistant Fire Retardant Rodent Resistant External Use Internal Use

Rapid Deployment Ruggedised Standard Length

LSZH (Low Smoke Zero Halogen) Performance Requirements

P> IEC 61034-1 & 2 Smoke Emission

P> IEC 60332-1 Flammability

P IEC 60754- 1 Toxicity

P> IEC 60754- 2 Acid Gas Emission

P> Limiting Oxygen Index (LOI) not less than 30 in accordance with ISO 4589-2 or equivalent.
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Quintis secondary coated 900um fibres are ideal for use within splice trays or in other
protected environments. These fibres are available in either standard or easy-strip formats
and in twelve different colours for easy identification.

Outer Diameter mm 0.9 »
Weight kg/km 0.9
. . Pigtail
Max. Load (installation) N 6
Max. Load (installed) N 3
Min. Bend Radius 30mm
(installation)
Min. Bend Radius (installed) 30mm
Temperature Range °C -20~+70

Plastic Storage Case

OM1 =0M1B RD = RED -C = TIGHT BUFF-
OM2 = OM2B GN = GREEN | ERED
0S1/0S2 = 081/ BL = BLUE EASY-C = EASY
0Ss2B OR = ORANGE @ STRIP
BR = BROWN
GY = GREY
YE = YELLOW
PK = PINK Plastic Reel
WH = WHITE
BK = BLACK
AQ = AQUA
*OM3 also available on application PU = PURPLE

(OM1 Purple 1-Core Easy Strip)

Colour Options

900pm OM1 62.5/125, OM2 50/125, OM3 50/125 multimode or 0S1/0S2 (ITU-T Pigtails
G.652D) singlemode 900um buffered pigtail range.
Internal interconnect
Choice of fibre types
Choice of buffering material and stripping options
Robust 900um secondary coated fibres for ease of termination
Standard white buffer colour
Also available in 12 standard colours on request Data centres

Ideal for a wide range of telecoms, datacoms and
process control applications where ruggedisation
is required

Suitable for repeated handling in patch panels
Intemal Use Standard Length and racks

B0

Suitable for all standard connector types.
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Quintis specification for ITU-T G.652 D 9/125 singlemode optical fibre exceeds
the OS2 singlemode requirement(s). Low Water Peak (LWP) singlemode optical
fibre with doped silica core and silica cladding; dual layer UV cured acrylic resin
primary coatings. All fibre parameters meet or exceed the following LWP singlemode
requirements.

Detailed technical specifications are available on request:

¢ |ITU-T G.652 D

 |EC 60793-2-50 type B1.3
* ISO/IEC 11802 OS1/0S2
* TIA/EIA 492-CAAB

¢ Telcordia GR-20-CORE

Internal Use Standard Length
\_) <

Quintis specifications for standard OM1 62.5/125 graded-index multimode optical
fibre with doped silica core and silica cladding. Dual layer UV cured acrylic resin
primary coatings. All fibre parameters meet or exceed the following 62.5/125 requirements.

Detailed technical specifications are available on request:

* ITU-T G.651

« IEC 60793-2-10 type A1b

* ISO/IEC 11802 OM-1 Intemal Use Standard Length
* TIA/EIA-492AAAA

* Telcordia GR-20-CORE

Quintis specification for standard OM2, OM3 and OM4, 50/125 graded-index multimode
optical fibre with doped silica core and silica cladding. Dual layer UV cured acrylic resin primary
coatings. All fibre parameters meet or exceed the following generic and laser-optimised 50/125
requirements.

Detailed technical specifications are available on request:

¢ ITU-T G.651
* OM2 to IEC 60793-2-10 type Al1a.1. OM3 to IEC 60793-2-10 type Ala.2.
OM4 to IEC 60793-2-10 type Ala.3.
* ISO/IEC 11801
* OM2 to TIA/EIA-492AAAB. OM3 to TIA / EIA-492AAAC. OM4 to TIA / EIA-492AAAD
* Telcordia GR-20-CORE

Intemal Use Standard Length

O &

Operational in the entire 1260nm to 1625nm
wavelength range

Low chromatic dispersion in the 1310nm
operating window

Low attenuation at the 1383 nm water peak
region

Operational in the 1360nm to 1460 nm
wavelength extended band

All OS2 Quintis cable constructions including
tight buffered, loose tube and ribbon

Supports 1 Gb/s up to an indicative 5 km in data
networks

Supports high speed multi channel video, data
and voice services in metropolitan and access
networks

ATM, SONET and WDM, CWDM

Gigabit Ethernet in high speed LAN networks,
over an indicative 275m link length at 850 nm
wavelength

Legacy networks including Ethernet, Fast
Ethernet and FDDI

All OM1 Quintis cable constructions, including
tight buffered, loose tube and ribbon

Data centres

Premises cabling in data networks including
backbone, riser and horizontal

Supports video, data and voice services

OM2 for use in 1 Gb/s high speed LAN networks
over a 550m indicative link length at 850nm
wavelength using a laser launch

OM3 for use in 10 Gb/s high speed LAN
networks over a 300m indicative link length at
850nm wavelength using a laser launch

OMB for use in 1 Gb/s high speed LAN networks
over a 1000m indicative link length at 850 nm
wavelength using a laser launch

OM4 for use in 10 Gb/s high speed LAN
networks over a 550m indicative link length at
850nm wavelength using a laser launch

OM4 for use in 1 Gb/s high speed LAN networks
over a 1000m indicative link length at 850 nm
wavelength using a laser launch

High speed and legacy networks including
Gigabit Ethernet, Fast Ethernet and Ethernet

All OM2, OM3 & OM4 Quintis cable
constructions including tight buffered, loose tube
and ribbon

Data centres

Premises cabling in data networks including
backbone, riser and horizontal

Supports video, data and voice services
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Cable for Patchcords

The cables are jacketed in a Low Smoke Zero Halogen material to reduce the emission of
toxic fumes in the event of fire and to comply with international fire regulations.

Quintis fibre optic patch cables are ideal for patchcords and pigtails which are utilised in
equipment rooms, data cabinets and at user outlets.

“Our Quintis fibre optic patchcables

meet the demands posed by the
equipment cabinet environment. We
offer connectivity ready cables to
achieve maximum fibre density with the
latest specification optical fibres and fire
hazard resistance.”
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Quintis simplex fibre optic patch cable is ideal for use in office LAN connections,

patchcords, pigtails and internal point-to-point links where frequent handling is likely

(e.g. data cabinets, equipment rooms, user outlets). Utilising 600pm or 900um buffered \—)
fibre, the cable is suitable for use with industry standard connectors and can be easily made

into a patchcord.

Pigtails

Patchcords @

Internal inter-connections

Choice of fibre types
Choice of cable outer diameters :
High strength aramid yarn strength members for ease of handling J

Robust 600pm tight buffered fibres for ease of termination
Easy stripping

LSZH jacket for internal use

LSZH Jacket———®
Tight Buffer Fibre 14
Aramid Yarn Strength Member ————@

Fire Retardant
Outer Diameter mm 1.6 1.8 2.0 2.4 3.0
Weight kg/km 2.9 3.2 3.5 5.0 6.8
Max. Load (installation) N 80 80 100 100 150 fnternal Use
Max. Load (installed) N 40 40 60 60 80
. . X 1
Mln. Ber!d Radius T|mes 20 20 20 20 20
(installation) diameter
A : . Standard Length

Mln. Bend Radius Tlmes 10 10 10 10 10
(installed) diameter
Fire Performance LSZH LSzZH LSZH LSZH LSZH
Operating Temp. °C -20~+60 -20~+60 -20~+60 -20~+60 -20~+60
Storage Temp. °C -20~+70 -20~+70 -20~+70 -20~+70 -20~+70
Installation Temp. °C -20~+60 -20~+60 -20~+60 -20~+60 -20~+60
Crush Resistance N/100mm 500 500 500 500 500
OM1 62.5/125 um Multimode OMB3 50/125 pm Multimode

1-Core 2.0mm OM1SIMOR2MM6-C 1-Core 2.0mm OM3SIMAQ2MM6-C

1-Core 3.0mm OM1SIMOR-C 1-Core 3.0mm OM3SIMAQ-C
OM2 50/125 um Multimode OM4 50/125 um Multimode

1-Core 2.0mm OM2SIMOR2MM6-C 1-Core 2.0mm OM4SIMAQ2MM6-C

1-Core 3.0mm OM2SIMOR-C 1-Core 3.0mm OM4SIMAQ-C

0S1/0S2 /0S2 9/125 pm Singlemode

0S1/082 SIMY-
E2MM6-C

1-Core 3.0mm 0S1/0S2 SIMYE-C

Other diameters are available upon request.
1-Core 2.0mm
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Quintis zip duplex fibre optic patch cable is constructed with two simplex units joined

together with a central web. Ideal for use in office LAN connections, patchcords, pigtails and
internal point-to-point links where frequent handling is likely (e.g. data cabinets, equipment
rooms, user outlets). Utilising 600um or 900um buffered fibre, the cable is suitable for use with

industry standard connectors and can be easily made into a patchcord. \
\
\\

Patchcords
Pigtails

Internal inter-connections

Choice of fibre type

k-
Choice of outer diameter J \
High strength aramid yarn strength members for ease of handling

Easy to strip

LSZH jacket
LSZH Jacket ——+®
Tight Buffer Fibre———————#®
Aramid Yarn ———®
Strength Member
Fire Retardant
Outer Diameter mm 1.6*3.3 1.8*3.7 2.0741 2.85.7
Weight kg/km 5.7 6.7 8.2 13.2
Max. Load (instal-
et (insta N 160 160 200 300 Inerai Use
Max. Load (installed) N 80 80 100 160
. . X -
Mln. Beqd Radius T|mes 20 20 20 20
(installation) diameter
i i i Standard Length

Mln. Bend Radius T|mes 10 10 10 10
(installed) diameter
Fire Performance LSZH LSZH LSzZH LSzZH
Operating Temp. °C -20~+60 -20~+60 -20~+60 -20~+60
Storage Temp. °C -20~+70 -20~+70 -20~+70 -20~+70
Installation Temp. °C -20~+60 -20~+60 -20~+60 -20~+60
Crush Resistance N/100mm 1000 1000 1000 1000
OM1 62.5/125 um Multimode OMB3 50/125 pm Multimode

2-Core 2.0mm OM1ZIPOR2MM6-C 2-Core 2.0mm OM3ZIPAQ2MM6-C

2-Core 2.8mm OM1ZIPOR-C 2-Core 2.8mm OMB3ZIPAQ-C
OM2 50/125 pm Multimode OM4 50/125 pm Multimode

2-Core 2.0mm OM2ZIPOR2MM6-C 2-Core 2.0mm OM4ZIPAQ2MM6-C

2-Core 2.8mm OM2ZIPOR-C 2-Core 2.8mm OM4ZIPAQ-C
OISR (O Eil2S pim Slglleiiets Other diameters are available upon request.

2-Core 2.0mm 0S1/0S2 ZIPYE2MM6-C

2-Core 2.8mm 0S1/082 ZIPYE-C
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Quintis flat duplex fibre optic patch cable is constructed with two simplex units held
together with an overall LSZH jacket. Ideal for use in office LAN connections, patchcords,
pigtails and internal point-to-point links where frequent handling is likely (e.g. data cabinets,
equipment rooms, user outlets). Utilising 900um buffered fibre, the cable unit is suitable for use
with industry standard connectors and can be easily made into a patchcord.

Patchcords
Pigtails

Internal inter-connections

Choice of fibre type

Choice of outer diameter

High strength Aramid yarn strength members for ease of handling
Easy to strip

LSZH jacket

LSZH overall jacket

LSZH Jacket ———*e

Simplex LSZH Jacket ———7——®
Tight Buffer Fibre L &g o
Aramid Yarn Strength Member ———————e
Rip Cord °
Fire Retardant
Outer Diameter mm 3.0x5.0 3.8x6.6
Weight kg/km 11 24 Intemal Use
Max. Load (installation) N 250 250
Max. Load (installed) N 125 125 -
lMl.n‘ Bend Radius (instal- Times diameter 20 20 Standard Length
ation)
Min. Bend Radius (installed) Times diameter 10 10
Fire Performance LSZH LSZH
Operating Temp. °C -20~+60 -20~+60
Storage Temp. °C -20~+70 -20~+70
Installation Temp. °C -20~+60 -20~+60
Crush Resistance N/100mm 200 200

OM1 62.5/125 pm Multimode OMS3 50/125 ym Multimode

2-Core 2.0mm OM1FLATORANGE2-C 2-Core 2.0mm OMB3FLATAQUA2-C

2-Core 2.8mm OM1FLATORANGE-C 2-Core 2.8mm OM3FLATAQUA-C
OM2 50/125 um Multimode OM4 50/125 um Multimode

2-Core 2.0mm OM2FLATORANGE2-C 2-Core 2.0mm OM4FLATAQUA2-C

2-Core 2.8mm OM2FLATORANGE-C 2-Core 2.8mm OM4FLATAQUA-C

0S1/0S2 /0S2 9/125 pm Singlemode

0S1/0S2 FLATYEL- Other diameters are available upon request.

2-Core 2.0mm LOW2-C
0S1/0S2 FLATYEL-
2-Core 2.8mm LOW-C
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Quintis round duplex fibre optic patch cable is constructed with two tight buffered

fibres protected by aramid yarns and an LSZH jacket. Ideal for use in office LAN

connections, patchcords, pigtails and internal point-to-point links where frequent handling is \-)
likely (e.g. data cabinets, equipment rooms, user outlets). Utilising 600pm or 900um buffered

fibre, the cable unit is suitable for use with industry standard connectors and can be easily

made into a patchcord.

Patchcords
Pigtails

Internal inter-connections

Choice of fibre type

Choice of outer diameter : \

High strength aramid yarn strength members for ease of handling

Easy to strip

LSZH jacket

\
LSZH Jacket ——— @
Tight Buffer Fibre >
Aramid Yarn Strength Member ——— @
Fire Retardant
Outer Diameter mm 3.0 5.0
Weight kg/km 8 20.9 Interal Use
Max. Load (installation) N 190 160
Max. Load (installed) N 80 80 -
Min. Bend Radius (installation) Times diameter 20 20
Standard Length
Min. Bend Radius (installed) Times diameter 10 10
Fire Performance LSZH LSZH
Operating Temp. °C -20~+60 -20~+60
Storage Temp. °C -20~+60 -20~+70
Installation Temp. °C -20~+60 -20~+60
Crush Resistance N/100mm 1000 1000
OM1 62.5/125 pm Multimode OMS3 50/125 pm Multimode
2-Core 5mm OM1ROUNDOR-C 2-Core 5mm OM3ROUNDAQ-C

OM2 50/125 ym Multimode OM4 50/125 ym Multimode

2-Core 5mm OM2ROUNDOR-C 2-Core 5mm OM4ROUNDAQ-C
0S1/0S82 /0S2 9/125 pm Singlemode

2-Core 5mm 0S1/0S2 ROUNDYE-C Other diameters are available upon request.
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Quintis flat ribbon fibre optic patch cable is constructed with 4 - 12 ribbonised optical
fibres protected by soft aramid yarns and an LSZH jacket. Ideal for use in office LAN
connections, patchcords and internal point-to-point links where frequent handling is likely (e.g.
data cabinets, equipment rooms, user outlets).

Internal inter-connections

Choice of fibre type
Choice of outer diameter

High strength aramid yarn strength members for ease of handling

Easy to strip
LSZH jacket
LSZH Outer Jacket——e -
Optical Fibre Ribbon—————e 0060 o0 00
Aramid Yarn Strength Member——e s Ay ;
Fire Retardant

Outer Diameter mm 3.5"2.5 3.8*2.5 4525 5.0"2.5
Weight kg/km 14 15 17 19
Max. Load (installation) N 200 200 200 200 P
Max. Load (installed) N 80 80 80 80

Tim T
Min. Bend Radius (installation) .. ™" 35 35 35 35

iameter

Times Standard Length
Min. Bend Radius (installed) o 25 25 25 25

diameter

Fire Performance LSZH LSZH LSZH LSZH
Operating Temp. °C -20~+60 -20~+60 -20~+60 -20~+60
Storage Temp. °C -20~+70 -20~+70 -20~+70 -20~+70
Installation Temp. °C -20~+60 -20~+60 -20~+60 -20~+60
Crush Resistance N/100mm 500 500 500 500

OoM1 OM1RIBBONOR**-C
Oom2 OM2RIBBONOR**-C
OomM3 OM3RIBBONAQ**-C
Oom4 OM4RIBBONAQ**-C
0S1/082 0S1/0S2 RIBBONYE**-C

Where ** is the fibre count between 4 & 12
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Aramid or e-glass yarns are utilised to provide strength
and to protect the fibres. The cables can be supplied with either Low Smoke Zero Halogen or
PVC jackets, depending on the application.

Quintis tight buffered and breakout cables have a variety of applications. These include
horizontal distribution, backbone and riser applications, patchcords, rack to rack links in
equipment rooms and short run external inter-building links.

www.mh-fiberoptics.com
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Quintis tight buffered internal distribution cables are constructed of 900pm buffered
fibres surrounded by e-glass strength members jacketed in an LSZH outer jacket. \ 4

Internal cable for installation in trunking, under floor or ceiling spaces

Fibre backbones in riser and horizontal configurations

Choice of fibre type
Colour coded fibres
High strength E-Glass rodent resistant yarn strength members for ease of handling

LSZH jacket

Easy to strip

LSZH Jacket

E-Glass Strength Member

Multi Coloured Tight Buffer Fibre

Fire Retardant Standard Length
Outer Diameter mm 4.8 +0.3 5.8 +0.3 6.5 +0.3 7.5+0.3
Weight kg/km 26 34 40 61
Max. Load (installation) N 600 750 750 900
Intemal Use Standard Length
Max. Load (installed) N 300 375 375 450
MI!’L Bend Radius (instal- mm %6 116 130 150
lation) -l
Min. Bend Radius (installed) mm 48 58 65 75
Fire Performance LSZH LSZH LSZH LSzZH
Operating Temp. °C -20~+60 -20~+60 -20~+60 -20~+60
Storage Temp. °C -20~+60 -20~+60 -20~+60 -20~+60
Installation Temp. °C -20~+60 -20~+60 -20~+60 -20~+60
Crush Resistance N/100mm 1000 1000 1000 1000
OM1 OM1TB**UBK-C
OoMm2 OM2TB**UBK-C
OomM3 OM3TB**UBK-C
OoM4 OM4TB**UBK-C
0S1/0S82 OS1TB**UBK-C

Where ** is the fibre count between 4 & 24
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36 to 96 fibre, stranded sub unit rodent resistant internal distribution cables consisting

of 4 to 8, 12 fibre sub units and fillers when necessary. Each sub unit consists of 12, 900

um tight buffered optical fibres with e-glass non-metallic strength members and LSZH jacket. \—)

The individually coloured 6mm outside diameter (OD) sub units are helically stranded around

an FRP central strength member with polyester wrapping tape, ripcord and Low Smoke Zero . \\
Halogen (LSZH) final jacket. \

Internal cable for horizontal distribution or riser applications

Choice of fibre type

Colour coded fibres for easy identification

High strength aramid yarn strength members for ease of handling
Easy to use

Lightweight and compact

LSZH jacket
LSZH Outer Jacket
FRP & Jacket
Multi-core Buffered Cable
Fire Retardant Standard Length
Outer Diameter mm 17.4 +0.5 17.4 +0.5 21.6 +0.5 25.5+0.5
Weight kg/km 237 237 397 571 .
Max. Load (installation) N 2800 2800 4600 5000
Intemal Use Standard Length
Max. Load (installed) N 1500 1500 2000 2200
Min. Bend Radius
(installation) mm 350 350 440 500 =
AT, 13 (REGTIVE mm 175 175 220 250
(installed)
Fire Performance LSZH LSZH LSZH LSZH
Operating Temp. °C -20~+60 -20~+60 -20~+60 -20~+60
Storage Temp. °C -20~+60 -20~+60 -20~+60 -20~+60
Installation Temp. °C -20~+60 -20~+60 -20~+60 -20~+60
Crush Resistance N/100mm 1500 1500 1500 1500
OoM1 OM1TBM**UBK-C
om2 OM2TBM**UBK-C
OoM3 OM3TBM**UBK-C
OoM4 OM4TBM**UBK-C
0S1/0S82 0S1/0S2 TBM**UBK-C

Where ** is the fibre count between 36 & 96
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OM

62.5/125)

OS|OS
1|2

‘ G.657.A1

9/125 J|G.657.A2

OM

50/125 )| 50/125 )| 50/125 )

OM1, OM2, OM3, OM4 multimode or 0S1/0S2 (ITU-T G.652D) singlemode 900
um tight buffered steel tape armoured internal/external Distribution cables with
E-glass strength members and black LSZH jackets.

The Distribution cables consist of 4, 6, 8, 12, 16 or 24, 900 um tight buffered
optical fibres with longitudinally applied E-glass non metallic strength members
and low smoke zero halogen (LSZH) jacket. Corrugated steel tape armour and
final black LSZH jacket.

Internal/external cable for installation in trunking, under floor or ceiling
spaces or direct burial

Short run interconnect links

Fibre backbones in riser and horizontal configurations

Choice of fibre types

Colour coded fibres

E-glass strength members for rodent resistance

Robust 900pm tight buffered fibres for ease of termination
Easy stripping

LSZH jacket for internal use

Crush N/100mm 3000 3000 3000
Strength member E-glass E-glass E-glass
Storage temperature °C -20to60 -20to 60  -20 to 60
Installation temperature °C -20 to 60 -20 to 60 -20 to 60
Operating temperature °C -20to60 -20to60 -20to 60
Nominal weight kg/km 128 171 205
Fibre count n 486 8&12 16 & 24
?‘&g;;?;dt%’;esrucgsmgter mm  52:03 65:03 8503
mmg‘fr'e%“gb‘l’smeter mm  88:05 110405 12.9:05
Maximum tensile load N 1000/500  1000/500  1000/500
Installed Installed Installed
Minimum bend radius mm 90mm 110mm 130mm

Loaded 180 Loaded 220 Loaded 260

Drum length km 2o0r4 2 2

Plywood drum dimensions
(Flange, Barrel, Width)
Drum weight with cable

2 km

mm (approx) 1100 F1100, F1100,
PPIOX) 8500, W690 B500, WE90 B500, W690

kg (approx) 571 360 469

Rodent Resistant Fire Retardant

;-. - e .
Water Resistant Internal
o~ ., R -
External

Standard Length

LSZH Outer Jacket

Corrugated steel tape
armouring

900um Tight buffered fibre

Waterblocking E-glass non
metallic strength members

LSZH Inner Jacket

OM1 900pum Armoured Distribution Black OM1ATB**UBK
OM2 900pm Armoured Distribution Black OM2ATB**UBK
OM3 900um Armoured Distribution Black OMB3ATB**UBK
OM4 900pm Armoured Distribution Black OM4ATB**UBK
0S1/0S2 ITU-T G.652D Armoured Distribution Black OS1ATB**UBK
ITU-T G.657A1 Armoured Distribution Black TA1ATB**UBK
ITU-T G.657A2 Armoured Distribution Black TA2ATB**UBK

RBS multimode available on request
Where ** is the fibre count between 4 & 24
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Quintis breakout cables are constructed of up to 24, 2mm simplex cables stranded
around a central strength member. Each simplex has its own aramid yarn strength member

and jacket. These sub units are wrapped in a polyester tape and jacketed in LSZH. \—)
Internal breakout cable for horizontal distribution @
Choice of fibre type @ \
Individual high strength aramid yarn strength members for ease of handling -
I o)
Easy to use B ¥
> 4
Lightweight and compact —
LSZH jacket J
LSZH Outer Jacket
FRP CSM & Padding
Simplex Cable
Fire Retardant
Outer Diameter mm 7.0 8.2 9.4 11.8 14.1 Intemal Use
Weight kg/km 46 63 86 139 159
Max. Load (installation) N 500 1000 1100 1400 2300 -
Max. Load (installed) N 270 600 700 800 1100
Mi K Standard Length
in. Bend Radius mm 140 160 190 240 280
(installation) 4k
. ' m
A, I (R mm 70 80 95 120 140
(installed)
Fire Performance LSZH LSZH
Operating Temp. °C -20~+60 -20~+60 -20~+60 -20~+60 -20~+60
Storage Temp. °C -20~+60 -20~+60 -20~+60 -20~+60 -20~+60
Installation Temp. °C -20~+60 -20~+60 -20~+60 -20~+60 -20~+60
Crush Resistance N/100mm 1000 1000 1000 1000 1000
OoM1 OM1BO**UOR-C
OoM2 OM2BO**UOR-C
OM3 OM3BO**UAQ-C
OM4 OM4BO**UAQ-C
0S1/082 0S1/0S2 BO**UYE-C

Where ** is the fibre count between 4 & 24

Other diameters are available upon request.
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The
gel, where present, is to protect the fibres from water ingress. The central strength member can
be either steel or FRP (Fibre Reinforced Plastic). The cables are available up to 144 fibres.

These cables can be supplied with armouring to protect against water ingress, rodents, insects
and physical damage. They can be supplied with either PE (polyethylene) jackets for exterior
applications or Low Smoke Zero Halogen jackets for internal/external use. Dry Loose Tube
cables utilise super absorbent polymer waterblocking technology.

Quintis loose tube cables can be used internally for horizontal distribution or externally for
short or long distance applications. They can be optimised for laying in ducts, direct underground
burial, aerial applications or even underwater deployment.
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2 to 24 fibre OM1, OM2, OM3, OM4 multimode or 0S1/0S2 (ITU-T G.652D singlemode
250pm single loose tube external duct cables with e-glass strength members and
polyethylene (PE) or Low Smoke Zero Halogen (LSZH) jacket.

The single loose tube cables consist of 2 to 24, 250pm optical fibres in a single gel filled loose
tube with e-glass non metallic strength members and black PE or LSZH jacket with ripcord.

Suitable for internal / external duct applications
Suitable for environments where rodent resistance is required

Ideal for intra building links in campus environments

Choice of fibre types

Colour coded fibres

E-glass strength members for rodent resistance
Flame retardant LSZH jacket option for enhanced fire
performance

Compact 250pum loose tube construction

Optical Fibres

Water Repellent Thixotropic Gel
PBT Loose Tube

e-glass Strength Member
PE/LSZH Jacket

Fire Retardant

Outer Diameter mm 6.0 +0.3 6.7 +0.3

Weight kg/km 40 47

Max. Load (installation) N 1000 1000 WE:",G’_RE_S"?‘_?‘:‘

Max. Load (installed) N 500 500 (’ \

Min. Bend Radius (installation) Times diameter 20 20 '\\0 /

Min. Bend Radius (installed) Times diameter 10 10

Fire Performance LSZH LSZH Rodent Resistant

Operating Temp. °C -20~+60 -20~+60 ,f o=

Storage Temp. °C -20~+60 -20~+60 [@

Installation Temp. °C -20~+60 -20~+60 e

Crush Resistance N/100mm 1000 1000 Intemal Use
@

External

OM1 PE OM1LT**PBK-C =

OM1 LSZH OM1LT**UBK-C O

OM2 PE OM2LT**PBK-C N

OM2 LSZH OM2LT**UBK-C

OM3 PE OMBLT**PBK-C Standard Length

OM83 LSZH OMBLT**UBK-C

OM4 PE OMALT**PBK-C

OM4 LSZH OMALT**UBK-C .

0S1/0S2 PE 0S1/0S2 LT**PBK-C

0S1/082 LSZH 0S81/0S2 LT**UBK-C

Where ** is the fibre count between 4 & 24
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\

Up to 144 fibre, 5 to 12 element dry core OM1, OM2, OM3, OM4 multimode or OS1/

082 (ITU-T G.652D) singlemode 250um multi loose tube rodent resistant external duct

cables with e-glass strength members, and high density polyethylene (HDPE) or Low \—)
Smoke Zero Halogen (LSZH) jacket.

The multi loose tube cable construction consists of up to 144, 250um optical fibres in 12 fibre

gel filled loose tubes with fillers where appropriate, SZ stranded around a fibre reinforced \\
plastic (FRP) central strength member with waterswellable threads and waterswellable tape. \\
Helically applied waterblocking e-glass non metallic strength members with ripcord and black

high density polyethylene (HDPE) or Low Smoke Zero Halogen (LSZH) jacket.

Suitable for external duct applications

Suitable for applications where environmental resistance is required

Choice of fibre types

Colour coded fibres
Compact 250pm loose tube construction

PE jacket for environmental protection and water permeation resistance
Flame retardant LSZH jacket option for enhanced fire performance
FRP Central Strength Member
Fibre Optic Loose Tube Cable
Water Repellent Thixotropic Gel
Optical Fibre . 9
e-glass Strength Member '
Water Blocking Tape
PE or LSZH Jacket

Fire Retardant
Outer Diameter mm 10.5 +0.4 11.1 0.4 12.6 +0.4 14.1 0.4 15.6 0.4
Weight kg/km 90 97 121 148 178 \Water Resistant
Max. Load (installation) N 1500 1500 1500 1500 1500 e\
Max. Load (installed) N 600 600 600 600 600 ',I 0 /\
Min. Bend Radius (installation) mm 210 220 250 280 310 \-‘ —
Min. Bend Radius (installed) mm 105 110 125 140 155 Rodent Resistant
Operating Temp. °C -40~+70 -40~+70 -40~+70 -40~+70 -40~+70
Storage Temp. °C -20~+60 -20~+60 -20~+60 -20~+60 -20~+60 @
Installation Temp. °C -20~+60 -20~+60 -20~+60 -20~+60 -20~+60 o
Crush Resistance N/100mm 2000 2000 2000 2000 2000 ntemal Use
@
Extemal
OM1 PE OM1MLT**PBK-C =
OM1 LSZH OM1MLT**UBK-C O
OM2 PE OM2MLT**PBK-C -
OM2 LSZH OM2MLT**UBK-C
OM3 PE OM3MLT**PBK-C Standard Length
OM3 LSZH OM3MLT**UBK-C
OM4 PE OM4AMLT**PBK-C
OM4 LSZH OM4AMLT**UBK-C @
0S1/082 PE 0S1/0S2 MLT**PBK-C
0S1/082 LSzH 0S1/0S2 MLT**UBK-C

Where ** is the fibre count between 4 & 24
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Quintis single loose tube corrugated steel tape armoured cables are constructed of

250pm fibres held in a gel filled central loose tube surrounded by water-blocking tape \
and corrugated, polyethylene laminated steel tape. The cable features two parallel steel \—)
wire strength members embedded in the PE / LSZH outer jacket.

Suitable for external applications in ducts, aerial applications or direct burial @

Choice of fibre type
Colour coded fibres
High crush resistance
PE / LSZH jacket

High tensile strength

PE / LSZH Jacket

Corrugated Steel Tape

Water Barrier

Parallel Steel Wire Strength Member
Optical Fibre

Water Repellent Thixotropic Gel
Central Loose Tube

Fire Retardant

Outer Diameter mm 10.0 +0.3 10.7 +0.3
Weight kg/km 106 122 Wf‘,.e'-Re-Sis.‘_a:'
Max. Load (installation) N 1500 1500 ( \
Max. Load (installed) N 600 600 \\0 /
Min. Bend Radius (installation) Times diameter 20 20
Min. Bend Radius (installed) Times diameter 10 10 Flodent Resistant
Fire Performance LSZH LSZH £ e
Operating Temp. °C -20~+60 -20~+60 [@
Storage Temp. °C -20~+60 -20~+60 T
Installation Temp. °C -20~+60 -20~+60 Intemal Use
Crush Resistance N/100mm 2000 2000

@

External
Use

OM1 PE OMI1LTSTA**PBK-C
OM1 LSZH OM1LTSTA**UBK-C @
OM2 PE OM2LTSTA**PBK-C
OM2 LSZH OM2LTSTA**UBK-C Standard Length
OM3 PE OMB3LTSTA**PBK-C .
OMS3 LSZH OMBLTSTA**UBK-C
OM4 PE OM4LTSTA**PBK-C
OM4 LSZH OMA4LTSTA**UBK-C
0S1/082 PE 0S1/082 LTSTA**PBK-C
0S1/082 LSzH 0S1/0S2 LTSTA*UBK-C

Where ** is the fibre count between 2 & 24
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The multi loose tube cable construction consists of up to up to 12 elements and

a maximum of 144, 250 ym optical fibres in 12 fibre gel filled loose tubes with fillers \
where appropriate, SZ stranded around a jacketed Fibre Reinforced Plastic (FRP) central \—)
strength member with waterswellable threads and waterswellable tape. Helically applied

waterblocking e-glass non metallic strength members with ripcord. Corrugated Steel Tape

(CST) armouring and black High Density Polyethylene (HDPE) or Low Smoke Zero Halogen

(LSZH) jacket.

Suitable for external & aerial applications

Choice of fibre type
Colour coded fibres
High water resistant

High crush resistant

PE / LSZH jacket

PE / LSZH Outer Jacket
Corrugated Steel Tape
Binder

Loose Tube

FRP Strength Member
Water Locking Yarn & Tape

Water Repellent Thixotropic Gel
Optical Fibre

Fire Retardant

Outer Diameter mm 12.0£0.4 12.6 +0.4 14.1 0.4 15.6+0.4 17.1 0.4 Water Resistant
Weight kg/km 166 173 207 243 284 / B
Max. Load (installation) N 1500 1500 1500 1500 1500 \ 0 /-
Max. Load (installed) N 600 600 600 600 600
Min. Bend Radius (installation) ~ mm 240 252 280 320 340 Rodent Resistant
Min. Bend Radius (installed) mm 120 126 140 160 170 ( TN
Operating Temp. °C -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 \Q
Storage Temp. °C -20~+60 -20~+60 -20~+60 -20~+60 -20~+60
Installation Temp. °c -20~+60 -20~+60 -20~+60 -20~+60 -20~+60 fnternal Use
Crush Resistance N/100mm 3000 3000 3000 3000 3000 (’_\
N
Extermnal
Use
OM1 PE OMIMLTSTA***PBK-C \t/
OM1 LSZH OM1MLTSTA***UBK-C Pl
OM2 PE OM2MLTSTA***PBK-C Standard Lengih
OM2 LSZH OM2MLTSTA**UBK-C
OM3 PE OM3MLTSTA***PBK-C
OM3 LSZH OM3MLTSTA**UBK-C
OM4 PE OM4MLTSTA***PBK-C 41036-Core
OM4 LSZH OM4MLTSTA***UBK-C Standard Length
0S1/0S2 PE 0S1/0S2 MLTSTA**PBK-C
0S1/0S2 LSZH 0S1/0S2 MLTSTA**UBK-C

Where ** is the fibre count between 24 & 144
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The indoor/outdoor single loose tube cables consist of 2 to 24, 250 um individually
coloured optical fibres in a single waterblocked dry loose tube with helically applied
waterblocking rodent resistant e-glass or aramid non metallic strength members and
Low Smoke Zero Halogen (LSZH) jacket.

Ideal for internal/external duct applications

Suitable for one or both end pre termination

Colour coded fibres
Compact 250 um dry loose tube construction
E-glass yarn for rodent resistance

LSZH jacket for optimised fire performance

LSZH Jacket

Water Blocking e-glass / Aramid Non Metallic Strength Member
Water Swellable Thread

250pm Optical Fibre

Waterblocked Dry Loose Tube

Fire Retardant
Outer Diameter mm 6.4 +0.3 6.4 +0.3 I

Water Resistant
Weight kg/km 48 50 =i \
Max. Load (installation) N 1000 1000 ( 6 //
Max. Load (installed) N 500 500 \\.‘ -
Min. Bend Radius mm 130 130 Rodent Resistant

(installation)

Min. Bend Radius (installed) mm 65 65
Fire Performance LSZH LSZH
Operating Temp. °C -20~+60 -20~+70 R
Intemal Use
Storage Temp. °C -20~+60 -20~+70
Installation Temp. °C -20~+60 -20~+70
=4
Crush Resistance N/100mm 2000 2000
External
Use
OM?1 250m Single dry loose tube RR ULSZH OM1DT**OOR @
OM1 250m Single dry loose tube aramid ULSZH OM1DTA**OOR
OM2 250m Single dry loose tube RR ULSZH OM2DT**OOR Standard Length
OM2 250m Single dry loose tube aramid ULSZH OM2DTA**OOR
OM3 250m Single dry loose tube RR ULSZH OM3DT**OAQ
OM3 250m Single dry loose tube aramid ULSZH OM3DTA**OAQ
OM4 250m Single dry loose tube RR ULSZH OM4DT**OAQ
OM4 250m Single dry loose tube aramid ULSZH OM4DTA**OYE OM4DTA**OAQ !
0S1/0S2 ITUT G.652D 250 m Single dry loose tube RR ULSZH 0S1/0S2 DT*OYE Rapid Deployment
0S1/0S2 ITUT G.652D 250 m Single dry loose tube aramid ULSZH 0S1/0S2 DTA**OYE @
G.657A 250m Single dry loose tube RR ULSZH 57ADT**OYE
G.657A 250m Single dry loose tube aramid ULSZH 57ADTA**OYE v

Where ** is the fibre count between 2 & 24
Optional black jacket code is UBK
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The up to 12 element internal/external multi loose tube cable construction consists of
up to 144, 250 pym optical fibres in 12 fibre waterblocked dry loose tubes with fillers
where appropriate. The tubes are SZ stranded around an LSZH jacketed fibre reinforced
plastic (FRP) central strength member with waterswellable threads and waterswellable tape.
Helically applied waterblocking E-glass or aramid non-metallic strength members with ripcord
and LSZH jacket.

Ideal for internal/external duct applications

Suitable for one or both end pre-termination

Colour coded fibres
Compact 250um dry loose tube construction
E-glass yarn for rodent resistance

LSZH jacket option for optimised fire performance

LSZH Jacket

Water Blocking e-glass / Aramid Non Metallic Strength Members
Water Swellable Tape

Helical Core Binders

Water Swellable Tape

FRP Central Strength Member

Ripcord

12 Fibre Water Blocking Dry Loose Tube

250pum Optical Fibre

Fire Retardant
Outer Diameter mm 9.6 +0.4 10.3 +0.4 11.5+0.4 142 +0.4 I
Water Resistant
Weight kg/km 96 104 127 190 ',/_ . \
Max. Load (installation) N 1500 1500 1500 1500 ( 0 /}
Max. Load (installed) N 600 600 600 600 N —~—
Min. Beqd Radius mm 190 206 230 280 Rodent Resistant
(installation) o,
Min. Bend Radius (installed) mm 95 103 115 140 [ff \
Fire Performance LSZH LSzZH LSZH LSZH ;
Operating Temp. °C -40~+70 -40~+70 -40~+70 -40~+70 i
Internal Use
Storage Temp. °C -20~+60 -20~+60 -20~+60 -20~+60
Installation Temp. °C -20~+60 -20~+60 -20~+60 -20~+60 -
Crush Resistance N/100mm 2000 2000 2000 2000
Extenal
Use
@
OM1 E-Glass OM1MDLTE***UOR Standard Length
OM1 Aramid OM1MDLTA***UOR
OM2 E-Glass OM2MDLTE***UOR
OM2 Aramid OM2MDLTA***UOR
OM3 E-Glass OM3MDLTE***UAQ
OM3 Aramid OM3MDLTA***UAQ Rapid Deployment
OM4 E-Glass OM4MDLTE***UAQ
OM4 Aramid OMA4MDLTA"*UAQ /(_3\\
0S1/0S2 E-Glass 0S1/0S2 MDLTE***UYE v
0S1/0S2 Aramid 0S1/0S2 MDLTA***UYE

Where *** is the fibre count between 24 & 144
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6, 8 & 12 element cable designs, consisting of up to 144, 250pum ITU-T G.652D individually
coloured optical fibres in 12 fibre polymeric gel filled loose tubes, SZ stranded around an
FRP central strength member with waterswellable thread, waterswellable core binders
and polyethylene or nylon (polyamide) final jacket with ripcord.

For use in external compact ducts by air blowing

Compact construction offering minimised cable diameter
Designed specifically for external air blown duct applications
All dielectric construction with nylon jacket option for reduced installation friction
FRP central strength member providing high tensile strength and kink resistance
SZ reverse oscillated stranding for easy installation

Black polyethylene or PA outer jacket for resistance to the environment

Waterswellable dry core construction for ease of installation

Polyethylene Jacket
Waterblocking Yarn Binders
Ripcord

12 Fibre Gel Filled Loose Tube
FRP Central Strength Member
250pm Optical Fibre
Waterswellable Thread

Water Resistant
(8
Max. fibre count N 12to 72 96 144 )
Rodent Resistant
Outer Diameter mm 5.6 6.4 8.2
Weight kg/km 27 40 65
Tensile Rating (long & short term) N 500/250 1200/600 1500/750
Crush Loads (long & short term) N/100mm 8007400 800/400 8007400
Extemnal
Use
=
Standard Length

®

0S1/0S2 RDBD***PBK-C
0S1/0S2 RDBD***NOR-C
Where *** is the fibre count between 12 & 144

Rapid Deployment

9
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The multi loose tube cable construction consists of up to 12 elements and a maximum of
144, 250pm optical fibres in 12 fibre gel filled loose tubes with fillers where appropriate,
SZ stranded around a fibre reinforced plastic (FRP) central strength member with
waterswellable threads and waterswellable tape. Helically applied waterblocking e-glass
non-metallic strength members with ripcord and PE inner jacket, corrugated steel tape (CST)
armouring and black high density polyethylene (HDPE) final jacket with ripcord.

Suitable for external applications in ducts or for direct burial @

Choice of fibre type
Colour coded fibres

High water resistance

Two PE jackets \\)

PE Outer Jacket
Corrugated Steel Tape
PE Inner Jacket

Central Strength Member
Loose Tube

Water Repellent Thixotropic Gel

Water Resistant
(8
Outer Diameter mm 14.0 +0.5 14.6 +0.5 16.1 £0.5 17.6 +0.5 19.1 0.5 —
Weight kg/km 210 219 257 298 343 Rodent Resistant
Max. Load (installation) N 1500 1500 1500 1500 1500
Max. Load (installed) N 600 600 600 600 600 ’
Min. Bend Radius (installation) mm 280 290 320 350 380 —
Intemal Use
Min. Bend Radius (installed) mm 140 145 160 175 190
Operating Temp. °C -40~+70 -40~+70 -40~+70 -40~+70 -40~+70
.
Storage Temp. °C -20~+60 -20~+60 -20~+60 -20~+60 -20~+60
Installation Temp. °C -20~+60 -20~+60 -20~+60 -20~+60 -20~+60 EXL‘Jema'
Ise
Crush Resistance 4000 4000 4000 4000 4000 @
48 to 144-Core
Standard Length

oM1 OM1LTDST***PBK-C
Oom2 OM2LTDST***PBK-C
OomM3

OMSBLTDST***PBK-C
4to 36-Core
Oom4 OMALTDST***PBK-C Standard Length

0S1/052 0S1/082 L‘IC':DST***PBK-
Where ** is the fibre count between 24 & 144
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Quintiss military ruggedised cables are constructed of 1-4 simplex cables, SZ stranded
around steel wire strength member with aluminium polyethylene laminated (APL) tape
as an additional water barrier and a PE outer jacket.

Suitable for industrial and military applications in tough environments

Choice of fibre type
High tension resistance
High water resistance
Easy to use

PE outer jacket

Optical Fibri

PE Jacket

Fillers/Simplex

Steel Wire Strength Member.
Aluminium Polyethylene Laminate
Simplex

Aramid Yarn

Water Resistant
A i
Rodent Resistant
Outer Diameter mm 9.8 11.8 9.8 11.8 !, R,
Weight kg/km 83 110 83 110 [ |
Max. Load N 1000 1000 1000 1000 !
(installation)
M Load ( Intemal Use
ax. Load (in-
stallod) N 600 600 600 600 O
Min. Bend Radius Times —
(installation) diameter 20 20 20 20
Min. Bend Radius Times External
(installed) diameter i i e i Use
Operating Temp. °C -40~+70 -40~+70 -40~+70 -40~+60
Storage Temp. £C -40~+60 -40~+60 -40~+60 -40~+60 i
Installation Temp. °C -40~+70 -40~+70 -40~+70 -40~+70

Standard Length

Ordering information available upon request.
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Fiber Optic Cables

These products can be a very cost effective way
to establish an infrastructure network as they avoid the need for expensive ducting to did
trenches.

Quintiss figure of 8 aerial cables can be used as a very cost effective aerial solution for
spans usually up to 70 metres.

Quintis ADSS cables can be attached to power lines, hung between poles or between
buildings in campus environments. These cables have no metal parts and their strength
is provided by the use of aramid yarns and FRP (fibre reinforced plastic) central strength
members. M-H can offer ADSS cables with a span of up to 1200 metres.

The parameters covering aerial cables and their accessories are quite complex, involving
issues such as length of span, temperature range, wind speed tolerance and other factors.
Every project is likely to have differing demands. Further details can be provided on
application. For this reason, the following pages are intended as a guide.

\ .

W\
AR\

-— S

(=
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Quintis All Dielectric Self-Supporting Multi Loose Tube (MLT) cables are constructed
of fibres inside gel filled central loose tubes, wrapped around an FRP central strength

member. This is encased in a PE inner jacket, aramid yarns and a PE outer jacket. \—)
@ \
Suitable for installation on poles and on the power distribution network @
Lightweight, all-dielectric construction is ideal for use near electrical power
lines and in areas of frequent lightning strikes v
Round construction is ideal for minimum wind drag and ice build-up
High tensile strength
Wide operating temperature range: -40°C - +70°C J
PE Outer Jacket
Aramid Yarn
Inner Jacket
Cable Core Jelly
Central Strength Member
Loose Tube
Water Repellent Thixotropic Gel
Fibre
Rodent Resistant External
Water Resistant Use Standard Length Standard Length
W i o,
|'rf ) ’/
@/ .
Span m 100 200 300 400 500 600 700 800 900 1000 1200
Outer Diameter mm 11.6 12.0 12.3 12.5 12.8 13.8 14.2 14.5 14.8 15.1 15.5
Weight PE Jacket kg/km 124.2 131.1 136.3 1414 146.5 165.9 172.6 179.2 185.8 192.3 202.1
Cross Sectional Area mm? 105.68 112.70 117.90 123.07 128.19 150.21 157.40 164.55 171.65 178.70 189.20
Area Of Strength Member mm? 5.67 10.20 13.62 17.02 20.43 26.10 30.64 35.18 39.72 44.26 51.07
RTS kN 8.50 15.30 20.40 25.50 30.60 39.10 45.90 52.70 59.50 66.30 76.50
MOTS kN 3.40 6.12 8.16 10.20 12.24 15.64 18.36 21.08 23.80 26.52 30.60
EDS kN 2.13 3.83 5.10 6.38 7.65 9.78 11.48 13.18 14.88 16.58 19.13
Ultimate Exceptional Stress kN 5.10 9.18 12.24 15.30 18.36 23.46 27.54 31.62 35.70 39.78 45.90
Modulus KN/ mm 8.44 12.52 15.27 17.79 20.11 21.71 24.02 26.13 28.07 29.86 32.31
Thermal Expansion Coefficient 10°%/°C 9.32 5.28 3.78 2.80 212 1.42 0.99 0.67 0.41 0.20 -0.05
Operation N/10cm 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Crush Strength
Installation N/10cm 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200 2200
Safety Factor 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Operation mm 174 180 185 188 192 207 213 218 222 227 233
Min. Bend Radius
Installation mm 290 300 308 313 320 345 355 363 370 378 388
Installation °C -10~+60 -10~+60 -10~+60 -10~+60 -10~+60 -10~+60 -10~+60 -10~+60 -10~+60 -10~+60 -10~+60
Temperature Transport °C -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70
Operation °C -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70 -40~+70
Sag (Smmincload  pe o oyet % 072 0.84 1.06 1.28 1.47 157 1.63 1.71 1.78 1.87 2.18

average 20°C)
Ordering information available upon request.
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Quintis figure of 8 aerial cable, for spans up to 70m, consists of 250um optical fibres

in gel filled loose tubes with interstitial gel. Water barrier aluminium tape or steel tape
armouring options are available. Tensile strength is provided by a steel messenger wire. The
cable jacket is black high density polyethylene (HDPE).

The figure of 8 cables are suitable for installation in aerial environments for
long haul communication

N
Up to 144 fibres with single or multimode options available \
The loose tube stranding technology make the fibres have good secondary excess length G
and allow the fibres free movement in the tube, which keeps ‘
the fibre stress free while the cable is subjected to longitudinal stress ~
Aluminium moisture barrier tape and corrugated steel tape options
Stranded wires as self supporting member providing excellent strain performance and
convenient installation
Outer Jacket
Tube Filling Compound
Messenger
Central Strength Member
Loose Tube
Optical Fibre
Interstitial Filling Compound
Fillers Rodent Resistant External
Water Resistant Use

(@) ¢

Stranded Wire 1x7-3.0  1x7-3.0  1x7-3.0 1.2x7-3.6 1.2x7-3.6 1.2x7-3.6 1.4x7-42 1.4x7-42 1.4x7-42 20x7-6.0 2.0x7-6.0 2.0x7-6.0
Cable Diameter mm 10.1 10.8 11.6 10.1 10.8 11.6 10.1 10.8 11.6 10.1 10.8 1.6
Messenger mm 5.2 5.2 5.2 5.8 5.8 5.8 6.4 6.4 6.4 8.2 8.2 8.2
Cable

Diameter

Cable Height ~ mm 18.3 19.0 19.9 18.9 19.6 20.5 19.5 20.2 21.1 213 22 22,9
Cable Weight ~ kghkm 127 147 152 130 150 155 132 152 158 140 160 165

Min. Bend Dynamic 10 times cable diameter

Radius Static 20 times cable diameter

"T"::S'ig:””'”g N 4950 4950 4950 7100 7100 7100 9700 9700 9700 19700 19700 19700

Safe Running

Taneion N 2500 2500 2500 3500 3500 3500 4800 4800 4800 9800 9800 9800

'\T"ézs irr?ak'”g N 7990 7990 7990 10710 10710 10710 14580 14580 14580 27720 27720 27720
i 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Max Term

Crush Loading

(N/100mm) #‘;’r‘g‘ 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

Ordering information available upon request.
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The Quintis 12 elements multi loose tube cable construction consists of up to 144,
250pm optical fibres in 12 fibre gel filled loose tubes with fillers where appropriate,
SZ stranded around a fibre reinforced plastic (FRP) central strength member with
waterswellable threads and waterswellable tape. Helically applied non metallic strength
members with ripcord. corrugated steel tape (CST) armouring and black high density
polyethylene (HDPE) jacket.

Suitable for external duct applications
Suitable for concrete channels

Can be pulled into duct system

Multi-layered stranded construction (up to 144 fibres)

Non-metallic construction

Particularly light, thin and robust cable

PE - jacket

Fibre relevant standards - ITU-T G. 652, G. 655, G. 656 or combination
Cable relevant standards - IEC 60793 and IEC 60794

Wrapping is made of water blocking tape

Dielectric central strength member

PE Outer Jacket——— % =~ (:: o
Water Blocking Non-Metallic Strength Membrane———+~— & StandardLengh  Standard Length - Teleogmmenieations

Water Swellable Tape————e { i

Helical Core Binders ————— ) (4km
Water Swellable Thread s
N

Jacketed FRP Central Strength Member

12 Fibre Gel Filled Loose Tube4kl: Water Resistant Use

250um Optical Fibre ot O Y Preeen
Ripcord™ = * I"r '
@\ -

Rodent Resistant External

Maximum Fibre Count Cores 12 24 36 48 60 72 96 120 144
Cable Diameter mm 11.2 11.2 11.2 11.2 11.2 11.2 12.7 14.3 16.0
Cable Weight kg/km 91 91 91 91 91 91 125 155 190
MR TEREIE (LK) GUIAE N 2700 2700 2700 2700 2700 2700 2700 2700 2700
installation

Fibres per loose tube 12 12 12 12 12 12 12 12 12
Number of loose buffer tube 1 2 3 4 5 6 8 10 12
Number of standing elements 6 6 6 6 6 6 8 10 12
Min. Bend Radius 20x cable outer diameter (during laying and installation) 15x cable outer diameter (installed)

:E’;;ng“"” Temperature °C -5-450C  -5-450C  -5-450C  -5-4+50C  -5-+50C  -5-450C  -5-450C  -5-4+50C -5-+50C
o dSRIGESEot Sl LN -40~+70C  -40~+70C  -40~+70C  -40~+70C  -40~+70C  -40~+70C  -40~+70C  -40~+70C  -40~+70C

And Operation

Ordering information available upon request.
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The Quintis multi element multi loose tube cable construction consists of up to 144,

250pm optical fibres in 12 fibre gel filled loose tubes with fillers where appropriate,
SZ stranded around a fibre reinforced plastic (FRP) central strength member with
waterswellable threads and waterswellable tape. Helically applied non-metallic strength

members with ripcord. Corrugated steel tape (CST) armouring and black high density )
polyethylene (HDPE) jacket.

Direct burial

Used in application with high mechanical loads

Step layer stranded construction (up to 144 fibres)
Corrugated steel tape as protection against rodents and mechanical damage 3
Thin and robust cable J
Dry core construction

PE- Jacket

Wrapped in water blocking tape

Filled loose tube

Fibre relevant standards ITU-T G.652, G. 655, G. 656 or a combination

Cable relevant standards IEC 60793 and IEC 60794

PE Outer Jacket 4
Corrugated CST

Water Blocking Non-Metallic Strength Members
FRP Central Strength Member

Water Swellable Thread

Ripcord

Water Swellable Tape

12 Fibre Gel Filled Loose Tube:

250pm Optical Fibre

Helical Core Binding

Standard Length Standard Length  Telecommunications

clcle

Rodent Resistant External
Water Resistant Use

Ok

Maximum Fibre

Cores 12 24 36 48 60 72 96 120 144
Count
Cable Diameter mm 12.3 12.3 12.3 12.3 12.3 12.3 13.8 15.4 171
Cable Weight kg/km 91 91 91 91 91 91 125 155 190
MEROUGHED LGEG N 2700 2700 2700 2700 2700 2700 2700 2700 2700
during installation
Fibres per loose 12 12 12 12 12 12 12 12 12
tube
Number of loose
buffer tube 1 2 3 4 5 6 8 10 12
Number of standing 6 6 6 6 6 6 8 10 12
elements
Min. Bend Radius 20 x cable outer diameter (during laying and installation) 17.5 x cable outer diameter (installed)
Installation °C -5-+50C -5~+50C -5~+50C -5-+50C -5~+50C -5~+50C -5~+50C -5-+50C -5~+50C
Temperature Range
Operation o

C -30~+70C -30~+70C -30~+70C -30~+70C -30~+70C -30~+70C -30~+70C -30~+70C -30~+70C

Temperature Range
Transportation °C -40~470C  -40~+470C  -40~+470C  -40~+70C  -40~+70C  -40-+70C  -40-+70C  -40-+70C  -40~+70C

Temperature Range

Ordering information available upon request.
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The Quintis multi element multi loose tube cable construction consists of up to 144,
250pm optical fibres in 12 fibre gel filled loose tubes with fillers where appropriate,
SZ stranded around a fibre reinforced plastic (FRP) central strength member with
waterswellable threads and waterswellable tape. Helically applied non metallic strength
members with ripcord and PE inner Jacket, Corrugated steel tape (CST) armouring and black
high density polyethylene (HDPE) final jacket with ripcord

Direct burial

Used in application with particularly high mechanical loads

Single layer stranded construction (up to 144 fibres)
Corrugated steel tape as protection against rodents and mechanical damage
Particularly robust cable, filled loose tube

Inner and outer jacket are made of PE- Jacket

Wrapped in water blocking tape

Core- stranded loose tube, SZ technique

Tensile strength elements - dielectic central strength member

Fibre relevant standards ITU-T G.652, G. 655, G. 656 or a combination
Cable relevant standards IEC 60793 and IEC 60794

PE Outer Jacket

CST

PE Inner Jacket

Water Swellable Thread

Jacketed FRP Central Strength Member

Water Blocking Non-Metallic Strength Members
Water Swellable Tape

250pm Optical Fibre

Ripcord

StandardLength  Standard Length  Telecommunications

(@) o)

Rodent Resistant External
Water Resistant Use

O

Maximum Fibre Count Cores 12 24 36 48 60 72 96 120 144
Cable Diameter mm 14.7 14.7 14.7 147 14.7 14.7 16.2 17.8 19.5
Cable Weight kg/km 195 195 195 195 195 195 235 280 325
IS LeeG) Gl N 2700 2700 2700 2700 2700 2700 2700 2700 2700
installation
Fibres per loose tube 12 12 12 12 12 12 12 12 12
Number of loose buffer tube 1 2 3 4 5 6 8 10 12
Number of stranding elements 6 6 6 6 6 6 8 10 12
Min. Bend Radius 20 x cable outer diameter (during laying and installation) 17.5 x cable outer diameter (installed)
'F’;:g'ft'o” Temperature °c 5-450C  -5-450C  5-450C  -5-+50C  -5-450C  -5-4+50C  -5-+50C  -5-450C  -5-+50C
Operation o

C -30~+70C -30~+70C -30~+70C -30~+70C -30~+70C -30~+70C -30~+70C -30~+70C -30~+70C
Temperature Range
Transportation °C -40~+70C  -40~+70C  -40~+70C  -40~+70C  -40~+70C  -40~+70C  -40~+70C  -40~+70C  -40~+70C

Temperature Range

Ordering information available upon request.
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Fiber Optic Cables

mh FIBER OPTKS the expert approach

M-H offers all the accessories required to suspend both OPGW and ADSS cables from electricity power pylons or poles. These include suspension
clamps, tension clamps, joint boxes, vibration dampers, armour rods, cable trays and many other items. This page is intended to provide an overview of the product

range. More details are available on request.
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1. Clevis thimble (optional) 5. Dead-end component 1. Clevis thimble (optional) 5. Outer rods
2. Extension link (optional) 6. Structural reinforcing rods 2. Double eye twisted (optional) 6. Structural reinforcing rods
3. Thimble eye 7. Bonding clamp 3. Cast aluminium clamp 7. Grooved earthing clamps
4.1D tag 8. Grounding wire (optional) 4. Elastomer insert clamp 8. Grounding wire (optional)
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1. Clevis thimble (optional) 6. Outer Rods 1. Cast aluminium clamp (AA)

2. Suspension link - double 7. Structural reinforcing rods 2. Galvanized steel wire

pivots 8. Grooved earthing clamps 3. Hammer: cast iron, hot galvanized steel
3. Suspension link - model PS 9. Grounding wire

4. Cast aluminium insert

5. Rubber insert

1. Gripping section

1. Cast aluminium clamp
2. Galvanized steel wire 2. Coil section
3. Hammer
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Fibre in a box is the new way to use fibre optic cable. Supplied as lenghs of 305m REELEX®
box (just like copper data cables) this revolutionary product enables storage of 7320 metres
in just one pallet space, reducing warehousing costs. Fibre in a box enables easy “off the
shelf’ sales with no cable cutting. Installers can easily carry one box of each of their favourite,

frequently used cables in their vans. With no cable reels it is easy and convenient to use on

site. :
T
e R0

Fibre in a box is currently available in 4, 6, 8 and 12 core tight buffered fibre optic cable
OM1, OM2, OM3, OM4 and OS1/0S2 fibre construction types are available.
Please call our friendly sales team for loose tube fibre optic cable availability.

. 50/125

305m boxes

REELEX® packaging

No cable cutting \-’)
24 boxes per pallet /*J
Small Cat. 5 type box .

= -,
b
R

Available in 4/8/12 core with multimode, singlemode and bend insensitive fibres

Convenient “off the shelf” sales
Easy Fire Retardant Intemal Use

Smooth pull out on site .

Simple
Possible to easily pull several cables at once

Portable | -
Saves time and cost; no reeling equipment required

7320 metres in one pallet space; saves warehousing space and cost
Easily stored in installer's van

Eliminates scrap

Please select a code from each coloured section displayed below, to create your specific Fibre in a box. Place all of the codes together in order to generate

your part number.
]
“ Cable Type Lenght Jacket Type

0S1/082 4
OoMm1 8
OoMm2 12
OoM3
OoM4
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An Introduction to

Connectivity Cables

M-H offers a wide range of Quintis fibre and cable products specifically designed for superior connectivity
performance. The products include simplex and duplex cables for patchcords, distribution cables containing
900 micron buffered fibre units, breakout cables and micro cables.

The cables are proven to be fully compatible with all major connector types. Many other
termination houses have extensive experience of terminating the Quintis range of connectivity cables so
the customer can be assured of the integrity of the cable range.

In addition, M-H is able to offer cable constructions with the very latest high performance Reduced Bend
Sensitivity (RBS) singlemode and multimode optical fibres.

The fibres supplied fully meet the requirements of all appropriate international specifications including IEC
60793 Generic Fibre Specification and ITU-T fibre recommendations. Specific compliances are given in the
individual datasheet pages overleaf.

The cable constructions are designed to fully meet the requirements of the generic international indoor cable
design specification IEC 60794-2 and where appropriate IEC 60794-2-50 & 51.

All cables are supplied with Low Smoke Zero Halogen (LSZH) jackets in accordance with the international
standard fire performance criteria given in the table below:

Smoke emission IEC 61034-1 & 2
Flammability IEC 60332-1
Toxicity IEC 60754-1
Acid gas emission IEC 60754-2

Customers can rest assured that Quintis fibre and cables supplied by M-H comply with all relevant
international standards and are ideally suited for indoor and outdoor duct and direct burial applications as
specified in the individual datasheets.

www.mh-fiberoptics.com
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M

1

62.5/125

Quintis specification for standard OM1 62.5/125 graded index multimode
optical fibre. Cabled values are given where appropriate. All fibre parameters
meet or exceed the following 62.5/125 requirements:

* ISO/IEC 11801 OM-1 * |[EC 60793-2-10 type Alb
* Telcordia GR-20-CORE * TIA/EIA-492AAAA

Gigabit Ethernet in high speed LAN networks over an indicative 275m
link length at 850nm wavelength

Legacy networks including Ethernet, Fast Ethernet and FDDI

All OM1 Quintis cable constructions including tight buffered, loose
tube and ribbon

Premises cabling in data networks including backbone, riser and
horizontal

Supports video, data and voice services

General Characteristics Zero dispersion slope S ps/(km?-km) <0.1
Graded index multimode optical fibre with doped silica core and silica 0.275 +
cladding. Dual layer UV cured acrylic resin primary coatings. Numerical aperture (NA) oos
SR Modal bandwidth @ 850nm overfilled LED MHz-km > 200
Core diameter Hm 625+25 Modal bandwidth @ 1300nm overfilled LED MHz-km > 500
. - o <
SN 5 1 Group refractive index @ 850 nm 1.496
Cladding diameter Ll 125+2 Group refractive index @ 1300 nm 1.491
. . . o <
GIECE gl CIEYET 5 Sl Fibre irregularities point and whole length dB <0.2
Core/cladding concentricity error pum <15 @1300 nm
Coating/cladding concentricity error um <12 Environmental Characteristics
External diameter (uncoloured) Hm 245+ 10 Fibre temperature dependence -60°C to +85°C dB/km <01
TElenlEe o Gkl siies Fibre temperature and humidity cycling dB/km <01
Maximum attenuation fibre @ 850 nm dB/km <3.0 -10°C to +85 °C, 98% R.H.
Maximum attenuation fibre @ 1300 nm dB/km <0.7 i .
Fibre watersoak dependence 23 °C for dB/km <0.1

Maximum attenuation cabled @ 850 nm dB/km <35 30 days
Maximum attenuation cabled @ 1300 nm dB/km <15 Mechanical Characteristics
Typical i | B/ki <2.

ypical attenuation cabled @ 850 nm dB/km 9 Proof test fibre strain for 1 second equivalent % 1
Typical att ti bled @ 1300 dB/k <1.2

ypical attenuation cabled @ nm m Bending dependence 100 turns 75 mm dB <0.5
er0 di ) onath A 21320 diameter 850 nm & 1300 nm

ero dispersion waveleng nm

0 <1365 Typical mean coating strip force N 1.5t02.7
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Quintis specification for standard OM2 50/125 graded index multimode optical
fibre. Cabled values are given where appropriate. All fibre parameters meet or
exceed the following generic and laser optimised 50/125 requirements:

¢ ITU-T G.651 ¢ [EC 60793-2-10 type Ala.1
¢ ISO/IEC 11801 OM-2 * TIA/EIA-492AAAB
¢ Telcordia GR-20-CORE

For use in 1 Gb/s high speed LAN networks over a 550m indicative link
length at 850nm wavelength using a laser launch

High speed and legacy networks including Gigabit Ethernet, Fast
Ethernet and Ethernet

All OM2 Quintis cable constructions including tight buffered, loose
tube and ribbon

Premises cabling in data networks including backbone, riser and
horizontal

Supports video, data and voice services

General Characteristics 0.200
Numerical aperture (NA)
Graded index multimode optical fibre with doped silica core and silica 0.015
cladding. Dual layer UV cured acrylic resin primary coatings. Modal bandwidth @ 850 nm overfilled LED MHz-km > 500
£ IR e S Modal bandwidth @ 1300 nm overfilled LED  MHz-km >500
Core diameter um 50+25 Group refractive index @ 850 nm 1.482
. . o <

Core non circularity % <6 Group refractive index @ 1300 nm 1.477
Cladding diameter Hm 125+2 Fibre irregularities point and whole length dB <0.2
Cladding non circularity % <1.0 @1300 nm
Core/cladding concentricity error um <15 Environmental Characteristics
Coating/cladding concentricity error um <12 Fibre temperature dependence -60°C to dB/km <01
External diameter (uncoloured) um 245+ 10 85°C

. - Fibre temperature and humidity cycling dB/km <0.2
Transmission Characteristics -10°C to +85°C, 90% R.H.
Maximum attenuation fibre @ 850 nm dB/km <25 Fibre watersoak dependence 23 °C for dB/km <0.2
Maximum attenuation fibre @ 1300 nm dB/km <07 30 days
Maximum attenuation cabled @ 850 nm dB/km <35 Mechanical Characteristics
Maximum attenuation cabled @ 1300 nm dB/km <15 Proof test fibre strain for 1 second equivalent % 1
Typical attenuation cabled @ 850 nm dB/km <27 Bending dependence 100 turns 75 mm dB <05
Typical attenuation cabled @ 1300 nm dB/km <09 diameter 850 nm & 1300 nm

> 1295 Typical mean coating strip force N 171027
Zero dispersion wavelength A nm
<1320

Zero dispersion slope S ps/(km?-km) <0.11
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50/125

Quintis specification for standard OM3 50/125 graded index multimode
optical fibre. Cabled values are given where appropriate. All fibre
parameters meet or exceed the following generic and laser optimised 50/125
requirements:

¢ ITU-T G.651 ¢ [EC 60793-2-10 type Ala.2
¢ ISO/IEC 11801 OM-3 * TIA/EIA-492AAAC
¢ Telcordia GR-20-CORE

For use in 10Gb/s high speed LAN networks over a 300m indicative link
length at 850nm wavelength using a laser launch

For use in 1Gb/s high speed LAN networks over a 1000m indicative link
length at 850nm wavelength using a laser launch

High speed and legacy networks including Gigabit Ethernet, Fast
Ethernet and Ethernet

All OM3 Quintis cable constructions including tight buffered, loose
tube and ribbon

Data centres

Premises cabling in data networks including backbone, riser and
horizontal

Supports video, data and voice services

General Characteristics Numerical aperture (NA) 0.200 +
Graded index multimode optical fibre with doped silica core and silica S
cladding. Dual layer UV cured acrylic resin primary coatings. Modal bandwidth @ 850 nm overfilled LED MHz-km = 1500
Geometrical Characteristics Modal bandwidth @ 1300 nm overfilled LED MHz-km > 500
Core diameter pum 50+25 Effective modal bandwidth @ 850nm laser MHz-km = 2000
Core non circularity % <6 launch
Cladding diameter um 195+ 2 Group refractive index @ 850 nm 1.482
Cladding non circularity % <10 Group refractive index @ 1300 nm 1.477
o " . -
Core/cladding concentricity error pum <15 glirgol(l;ri%:ﬂantles point and whole length dB =02
Coating/cladding concentricity error pum <12 ey ———
External diameter (uncoloured) Hm 24510 Fibre temperature dependence -60°C to +85°C dB/km < 0.1
Transmission Charateristics Fibre temperature and humidity cycling dB/km <02
Maximum attenuation fibre @ 850 nm dB/km <25 -10°C to +85°C, 90% R.H.
Maximum attenuation fibre @ 1300 nm dB/km <07 Fibre watersoak dependence 23 °C for dB/km <02
30 days

Maximum attenuation cabled @ 850 nm dB/km <35 4

- - Mechanical Characteristics
Maximum attenuation cabled @ 1300 nm dB/km <15

; . Proof test fibre strain for 1 second equivalent % 1
Typical attenuation cabled @ 850 nm dB/km <27

- - Bending dependence 100 turns 75 mm dB <05
Typical attenuation cabled @ 1300 nm dB/km < 0.9 diameter 850 nm & 1300 nm

) ) > 1295

Zero dispersion wavelength A, nm < 1320 Typical mean coating strip force N 1.7t027
Zero dispersion slope S, ps/(km?km) =01 *Reduced bend sensitivity (RBS) OM3 available on request
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Quintis specification for standard OM4 50/125 graded index multimode optical fibre.
Cabled values are given where appropriate. All fibre parameters meet or exceed the
following generic and laser optimised 50/125 requirements:

¢ ITU-T G.651 ¢ |EC 60793-2-10 type Al1a.3
¢ ISO/IEC 11801 OM-4 o TIA/JEIA-492AAAD
¢ Telcordia GR-20-CORE

For use in 10 Gb/s high speed LAN networks over a 550m indicative link length at 850
nm (SX) wavelength using a laser launch
For use in 1 Gb/s high speed LAN networks over a 1000m indicative link length at 850
nm (SX) wavelength using a laser launch

High speed and legacy networks including Gigabit Ethernet, Fast Ethernet and
Ethernet

All OM4 Quintis cable constructions including tight buffered, loose tube and ribbon
Data centres

Premises cabling in data networks including backbone, riser and horizontal

Supports video, data and voice services

General Characteristics Zero dispersion slope S ps/(km2-km) < 0.1
Graded index multimode optical fibre with doped silica core and silica Numerical aperture (NA) 0.200 + 0.015
cladding. Dual layer UV cured acrylic resin primary coatings. Modal bandwidth @ 850 nm overiilled LED MHz-km > 3500
Geometrical Characteristics Modal bandwidth @ 1300 nm overfilled LED MHz-km > 500
Core diameter pm 5025 Effective modal bandwidth @ 850nm laser
. . MHz-km > 4700
Core non circularity % <5 launch
Cladding diameter um 1249+ 1.1 Group refractive index @ 850 nm 1.480
Cladding non circularity % <1.0 Group refractive index @ 1300 nm 1.479
Core/cladding concentricity error um <15 Fibre irregularities point and whole length dB <01
Coating/cladding concentricity error um <12 @1300 nm B
External diameter (uncoloured) um 2445+75 Environmental Characteristics
Transriesen Chermeersiss Fibre temperature dependence -60°C to +85°C dB/km <041
; i fi Fibre temperature and humidity cycling
Maximum attenuation fibre @ 850 nm dB/km <23
: ion fibre @ 10°C to +85°C, 90% R.H. el =
Maximum attenuation fibre @ 1300 nm dB/km <0.6 .
5 5 Fibre watersoak dependence 23 °C for
Maximum attenuation cabled @ 850 nm dB/km <35 30 days dB/km <02
Maximum attenuation cabled @ 1300 nm dB/km <15 Mechanical Characteristics
Typical attenuation cabled @ 850 nm dB/km 27 Proof test fibre strain for 1 second equivalent % 1
Typical attenuation cabled @ 1300 nm dB/km <09 Bending dependence 100 turns 75 mm
) dB <05
) . 21295 diameter 850 nm & 1300 nm
Zero dispersion wavelength A, nm
<1340 Typical mean coating strip force N 1.0t0 3.0

*Reduced bend sensitivity (RBS) OM4 available on request
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9/125

Quintis specification for standard OS1 / OS2 9/125 ITU-T G.652D LWP singlemode
optical fibre. Cabled values are given where appropriate. All fibre parameters meet or
exceed the following Low Water Peak (LWP) singlemode requirements:

¢ ITU-T G.652D ¢ |EC 60793-2-50 type B1.3
¢ ISO/IEC 11801 OS-1 * TIA/EIA 492-CAAB
¢ Telcordia GR-20-CORE

Operational in the entire 1260nm to 1625nm wavelength range
Low chromatic dispersion in the 1310nm operating window

Low attenuation at the 1383nm water peak region

Operational in the 1360nm to 1460nm wavelength extended band
All OS1/0S2 Quintis cable constructions including tight buffered, loose tube and ribbon
Supports 1Gb/s up to an indicative 5km in data networks

Supports high speed multi channel video, data and voice services in metropolitan and access
networks

ATM, SONET and WDM

General Characteristics Chromatic dispersion @1550nm (ps/nm-km) <18.00
LWP Singlemode optical fibre with doped silica core and silica cladding. Chromatic dispersion @1625nm (ps/nm-km) <22.00
Dual layer UV cured acrylic resin primary coatings. Cabled cut off wavelength A_, nm <1260
Geometrical Characteristics > 1300

Zero dispersion wavelength A, nm <1322
Mode field diameter at 1310 nm um 9.2+0.6 =

Zero dispersion slope SO at A ps/(km?-km) <0.090
Mode field diameter at 1550 nm Sl 10.1£0.8 Numerical aperture (NA) 014+0015
Cladding non circularity % <1.0 Polarisation mode dispersion (PMD) (ps/Vkm) <0.2
Cladding Diameter 217 125+0.9 Fibre irregularities point and whole length @ dB <0.05
Cladding non circularity % <07 1310 nm & 1550 nm -

- . : o .
Coating non circularity % <6.0 Group refractive index @1310 nm 111%67(;
Core/cladding concentricity error um <0.5 :
Coating/cladding concentricity error pm <12 Group refractive index @ 1550 nm & 1625 nm 1{1%2%‘
External diameter (uncoloured) um 242 +8 5 o .

- - Environmental Characteristics
Fibre curl radius m 24 .
o o Fibre temperature dependence -60°C to +85°C dB/km <0.05
Transmission Characteristics Fibre & ; 4 humidit i
ibre temperature and humidity cyclin
Maximum attenuation fibre @ 1310 nm dB/km £0.35 e o T dB/km s10:05
Maximum attenuation fibre @ 1383 nm dB/km =035 Fibre watersoak dependence 23°C for 30 days dB/km <0.05
Maximum attenuation fibre @ 1550 nm dB/km <0.21 Mechanical Characteristics
Maximum attenuation fibre @ 1625 nm dB/km =024 Proof test fibre strain for 1 second equivalent % 1
Maximum attenuation cabled @ 1310 nm# dB/km <0.38 Bending dependence 100 turns 60 mm diameter
Maximum attenuation cabled @ 1550 nm# dB/km <0.25 1310 nm, 1550 nm and 1625 nm als =0.05
Maximum attenuation cabled @ 1625 nm* dB/km <0.28 Typical mean coating strip force N 1.0t0 3.0
Typical attenuation cabled @ 1310 nm# dB/km <0.34 # Standard OTDR testing wavelengths
Typical attenuation cabled @ 1550 nm# dB/km <0.19 a Testing at 1625nm on request
Typical attenuation cabled @ 1625 nm* dB/km <0.25
Chromatic dispersion @ 1310 nm (ps/nm-km) <3.00

www.mh-fiberoptics.com




mh FIBER OP“(S the expert approach Fiber Optic Cables

OS
1(2

G.657.A1

Ge57.03

Quintis specification for standard 9/125 ITU-T G.657.A1 reduced bend
sensitivity (RBS) singlemode optical fibre. Optronics ITU-T G.657.A1 optical
fibre is fully compatible with ITU-T G.652D optical fibre. Cabled values are
given where appropriate. All fibre parameters meet or exceed the following
requirements:

¢ ITU-T G.652D ¢ ITU-T G.657.A1
* [EC 60793-2-50 type B1.3 and B6.a * Telcordia GR-20-CORE
* ISO/IEC 11801 OS-1 * ANSI/ICEA S-87-2-50

The fibre is ideal for installation under tight bend conditions in CATV and
FTTH networks

Incorporates all the features of ITU-T G.652D optical fibre including Low
Water Peak (LWP) benefits, 1 Gb/s up to an indicative 5 km in data
networks and supports ATM, SONET and WDM technologies

All ITU-T G.657A Quintis cable constructions including FTTH tight
buffered, loose tube and ribbon

Supports high speed multi channel video, data and voice services in
metropolitan and access networks

General Characteristics Chromatic dispersion @ 1310 nm (ps/nm-km) <3.0
Low bend sensitivity Singlemode optical fibre with doped silica core and Chromatic dispersion @1550nm (ps/nm-km) <18.0
silica cladding. Dual layer UV cured acrylic resin primary coatings. Chromatic dispersion @1625nm (ps/nm-km) <220
Geometrical Characteristics Cabled cut off wavelength A_, nm <1260
Mode field diameter at 1310 nm um 9.0+£04 > 1300
Mode field diameter at 1550 nm pm 10.1+0.5 AR CENEEE iy nm <1322
Cladding non circularity % <0.7 Zero dispersion slope SO at A, ps/(km?2-km) <0.090
Cladding diameter Um 1248 +0.9 Polarisation mode dispersion (PMD) (ps/Vkm) <0.2
Cladding non circularity % <07 I:;;rg irregularities point and whole length @ dB <0.05
Coating non circularity % <6.0 nm & 1550 nm 1466
Core/cladding concentricity error um <05 Group refractive index @1310 nm 1.467
Coating/cladding concentricity error um <12 Group refractive index @ 1550 nm & 1625 nm 11'1%2'
External diameter (uncoloured) um 242 +10 Environmental Characteristics

Fibre curl radius m 24 Fibre temperature dependence -60°C to +85°C dB/km <0.05
Transmission Characteristics Fibre temperature and humidity cycling dB/km <0.05
Maximum attenuation fiore @ 1310 nm dB/km <0.35 -10°C to +85°C, 98% R.H. ’
Maximum attenuation fibre @ 1383 nm dB/km <0.35 Fibre watersoak dependence 23°C for 30 days dB/km <0.05
Maximum attenuation fibre @ 1550 nm dB/km <0.21 Mechanical Characteristics

Maximum attenuation fibre @ 1625 nm dB/km <0.23 Proof test fibre strain for 1 second equivalent % 1
Maximum attenuation cabled @ 1310 nm# dB/km <0.38 Bending dependence 1 turn 10mm radius 1550 nm dB <0.75
Maximum attenuation cabled @ 1550 nm# dB/km <0.25 Bending dependence 1 tum 10mm radius 1625 nm dB <15
Maximum attenuation cabled @ 1625 nm® dB/km <0.28 Bending dependence 10 tum 15mm radius 1550 nm dB <0.25
Typical attenuation cabled @ 1310 nm# dB/km <0.34 Bending dependence 10 turn 10mm radius 1625 nm dB <1.0
Typical attenuation cabled @ 1550 nm# dB/km <0.19 Typical mean coating strip force N 1.0t0 3.0
Typical attenuation cabled @ 1625 nm* dB/km <0.25 # Standard OTDR testing wavelengths

n Testing at 1625nm on request
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G.657.A1

Ges7.a3

Quintis specification for standard 9/125 ITU-T G.654.A2 reduced bend
sensitivity (RBS) trench assisted singlemode optical fibre. Optronics ITU-
T G.657.A2 optical fibre is fully compatible with ITU-T G.652D optical fibre.
Cabled values are given where appropriate. All fibre parameters meet or
exceed the following requirements:

¢ ITU-T G.657.A2 * [EC 60793-2-50 type B6b
* TIA/EIA-492-AAAA  » Telcordia GR-20-CORE

Low macrobending loss at very low radii (< 15 mm)

Compatibility with other G.652 single-mode fibre installations

Low bending at partial bends in the mm bend radius range

Low micro-bending loss

Apart from its ideal use in office installations, as patch cords and/or
interconnection cables, the use of G.657 compliant fibre in Fibre-to-the-Home
networks offers significant added value to the network installers. Bend radii
in fibre guidance ports can be reduced as well as minimum bend radii in wall
and corner mountings.

Attenuation dB/km Wavelength range Reference A (nm)  dB/km
1310nm 0.33-0.35 Attenuation vs. 1285 - 1330nm 1310 <0.03
1383nm* 0.32-0.35 Wavelength 1525 - 1575nm 1550 £0.02
1460nm 0.25 1460 - 1625nm 1550 <0.04
1550nm 0.19-0.20
1625nm 020 - 021 Point discontinuities
* Including H2-aging according to IEC 60793-2-50, type B.1.3 No point discontinuity greater than 0.05 dB at 1310 nm and 1550 nm.
Other values available on request. Mode Field Diameter
Wavelength (nm) (um)
Number of ~ Mandrel Attenuation 1310 8.5-9.3
Attenuation Tumns Radius Wavelength (dB)
with Bending (mm) 1550 9.4-104
10 15 1550 <0.03
Chromatic Dispersion
10 15 1625 <0.1
Zero dispersion wavelength (A)) 1300 - 1324 nm
1 10 1550 <0.1
Slope (S,) at A < 0.092 ps/(nm2.km
1 10 1625 <0.2 pe (Sy)ath, ps/( )
1 7.5 1550 <0.5 Polarization Mode Dispersion (PMD) (ps/\/km)
1 7.5 1625 <1.0 PMD link design value** <0.06
Cutoff Wavelength Max. individual fibre <01
Cable cutoff wavelength (A__,) <1260 nm ** According to IEC 60794 -3, Ed 3 (Q=0.01%)
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Reinforced Furcation Tubing

Description

Aramid reinforced dual layer Furcation tubing with Low Smoke Zero Halogen
(LSZH) outer tube.

Features

>

> LSZH Outer Tube

> Aramid Non Metallic Strength
Members

Polymeric Inner Tube

Applications

Technical Specification Ordering Information

Parameter Value Description Part No.
Storage Temperature °C -20 to 60 1.1/1.5/2.1mm Reinforced Furcation tube 21RFURCATIONOR
Installation Temperature °C -20 to 60 1.2/1.7/2.8mm Reinforced Furcation tube 28RFURCATIONOR
Operating Temperature oG 51070 1.2/1.7/3.0mm Reinforced Furcation tube 30RFURCATIONOR
Transport & Storage Temperature oc 251070 The standard tube colour is orange for the other colour substitutes the ‘OR’ in the code

for that given in the colour code table below

Nominal dimensions inside diameter / mm 1.1/1.5/2.1 Colour Code
Intermediate diameter/ mm 1.2/1.7/12.8

Outer Diameter* mm 1.2/1.7/3.0 Blue BL
Nominal Weight (3.0 mm) kg/km 4 Green GN
Maximum tensile load (long term) N 150 sl ER
Slate/Gre! GY
Minimum Bend Radius (installed) mm 30 o y o
ite
Minimum Bend Radius (installed) mm 50 Red RD
Coil length km Upto2 Black BK
Plywood drum dimensions F630, B300, Yellow YE
Flange, Barrel, Width) 2km (3.0mm) ™™ (8PProx) W330 burol -
Drum weight with cable 2km kg (approx) urpie
(3.00mm) 16 Pink/Rose PI
Aqua AQ

*Other tube sizes available upon request
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Furcation Tubing

Description

Polymeric single layer furcation tube.

Applications

Polymeric Tube
Technical Specification Ordering Information
Parameter Unit Value Description Part No.
Storage Temperature °C -20 to 60 0.5/0.9mm Furcation tube 09FURCATIONBK
Installation Temperature °C -20 to 60 1.0/1.3mm Furcation tube 13FURCATIONBK
Operating Temperature °C -5t0 70 1.4/1.9mm Furcation tube 19FURCATIONBK
Transport & Storage Temperature °C -25t0 70 2.0/3.0mm Furcation tube 30FURCATIONBK
: . : el : mm 1.01.3 The standard tube colour is black for the other colour substitutes the ‘BK’ in
Nommal. dimensions inside diameter / mm 1.4/1.9 the code for that given in the colour code table below
Outer Diameter*
mm 2.0/3.0
No COLOUR CODE
Nominal Weight (3.0 mm) kg/km 6
1 Blue BL
Minimum Bend Radius (handling) mm 45
2 Orange OR
Minimum Bend Radius (installed) mm 60
3 Green GN
Coil length km Upto 2
4 Brown BR
*Other tube sizes available upon request
5 Slate/Grey GY
6 White WH
7 Red RD
8 Black BK
9 Yellow YE
10 Purple PU
1 Pink/Rose PI
12 Aqua AQ
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Flat Ribbon (4-12 Fibres)
Fibre Patch Cable

Fire Retardant

Flat Ribbon fibre optic patch cable is constructed with 4 - 12 ribbonised optical
fibres protected by soft aramid yarns and an LSZH jacket. Ideal for use in office
LAN connections, patchcords and internal point-to-point links where frequent

Internal

handling is likely (e.g. data cabinets, equipment rooms, user outlets). 7 :d:.
)
i ;

e

Standard Length

Applications

>
>
>

LSZH Outer Jacket ———e
Optical Fibre Ribbon

Aramid Yarn Strength

Member :
o G2
Technical Specification Ordering Information
Description 4-core  6-core 8-core  12-core Product Description Part No.
Lszh Lszh Lszh Lszh oM1 OM1RIBBONOR*-C
Quter Diameter mm 3.5*2.5 3.8*2.5 4.5*2.5 5.0*2.5 om2 OM2RIBBONOR**-C
Weight kg/km 14 15 17 19 om3 OM3RIBBONAQ**-C
Max. Load N 200 200 200 200 om4 OM4RIBBONAQ**-C
(installation)
0S1/0S82 OS1RIBBONYE**-C
pa Load N 80 80 80 80
(installed) Where ** is the fibre count between 4 & 12
Min. Bend Times
Radius ) 35 35 35 35
. . diameter
(installation)
Min. Bend Times
Radius (in- eI 25 25 25 25
stalled)
Fire Perform- LSzH LSZH LSzH LSZH
ance
Operating Temp. °C -20~+60  -20~+60 -20~+60  -20~+60
Storage Temp. °C -20~+70  -20~+70 -20~+70 -20~+70
Instatlation °C -20~+60 -20~+60  -20~+60  -20~+60
emp.
Crush NAOOMm 500 500 500 500
esistance
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Micro (2-24 Fibres)
Single Jacket Cable

Fire Retardant

Description

2 to 24 fibre 250um Micro Cables with aramid strength members and single
LSZH jacket. The cables consist of 2 to 24, 250um OM1, OM2, OM3, OM4
multimode or OS1/0S2(ITU-T G.652D), ITU-T G.657A1 & ITU-T G.657A2
singlemode optical fibres in a 2.95mm Low Smoke Zero Halogen (LSZH) inner
jacket with aramid strength members.

Standard Length
Applications

>
>

Features

Aramid Strength Members
LSZH Jacket
250um Optical Fibre

Technical Specification Ordering Information

Crush N/100mm 500 821/lln1le6(2)'r5a/r1192e5 2f to 24f Single Jacket Micro OM1MICROSJ**UOR
Strength member Aramid 8:\2% gseomzs 2f to 24f Single Jacket Micro Cable 100 cROSI*UOR
Storage temperature °C 201060 OM3 50/125 2f to 24f Single Jacket Micro Cable o1 sR s +UAQ
Installation temperature “C -40 to 60 Aqua

Operating temperature oc 2010 60 |CD)LI:/IFF13I(_350/125 2f to 24f Single Jacket Micro Cable OM3MICROSJ**UPU
Nominal weight (2f - 12f) kg/km 7 23%50”25 2f to 24f Single Jacket Micro Cable OM4MICROSJ*UAQ
Nominal weight (14f - 24f) kg/km 11 grl\ifé 3%? e2t5 2f to 24f Single Jacket Micro Cable  \1AMICROSJ*UEY
Primary buffer diameter pm 250 0S1/0S2 ITU-T G.652D 2f to 24f Single Jacket

OS1MICROSJ**UYE

Micro Cable Yellow

Fib t 2to 24

fore coun n ° ITU-T G.657A1 2f to 24f Single Jacket Micro el

i i Cable Yellow
Nominal outer diameter (2f - 12f) mm 2.95+0.1mm
ITU-T G.657A2 2f to 24f Single Jacket Micro ok

Nominal outer diameter (14f - 24f) mm 3.8+ 0.1mm Cable Yellow g TAZMICROSJ™UYE
Maxi tensile load N Short term 10D RBS multimode available on request

aximum tensile loa Long term 20D Where ** is the fibre count between 2 & 24

Installed 30 mm
Loaded 60 mm
Drum length km 1

Minimum bend radius mm

Plywood drum dimensions (Flange,
Barrel, Width)

Drum weight with cable 1 km (2f - 12f) kg (approx) 10

mm (approx) F500, B220, W330

Drum weight with cable 1 km (14f - 24f) kg (approx) 14
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G.657.A1
62.5/125)| 50/125 )| 50/125 J| 50/125 )| 9/125 }|G.657.A2]

Fire Retardant

2 to 24 fibre 250um Micro Cables with aramid strength members and double
LSZH jackets. The cables consist of 2 to 24, 250um OM1, OM2, OM3, OM4
multimode or OS1/0S2 (ITU-T G.652D), ITU-T G.657A1 & ITU-T G.657A2
singlemode optical fibres in a 2.95mm Low Smoke Zero Halogen (LSZH) inner
jacket with aramid strength members. Aramid non metallic strength members
and final 4.5 mm LSZH jacket

<

Standard Length

Ideal for internal inter-connect using MPO or MTP® connectivity . % @
Specialist cable for high density connectivity including Data Centres .

Individual colour coated optical fibres Y
Compact 250um high fibre density construction \ %

All dielectric construction with aramid yarn for physical protection and e
i LSZH Outer Jacket ————
mechanical strength . Aramid Strength Members —— T 062 ‘;z
Double LSZH jackets for internal use LSZH Inner Jacket ———————% " 203 &Y
250um Optical Fibre — 94006

Ripcord ——————

Crush N/100mm 1000 OM1 62.5/125 2f to 24f Double Jacket Micro OMIMIGRO™UOR
Strength member Aramid Cable Orange
Storage temperature °C 20 to 60 OM2 50/125 2f to 24f Double Jacket Micro OMAMICRO*UOR
Installation temperature °C -40 to 60 Cable Orange
Operating temperature °C -20 to 60 OM3 50/125 2f to 24f Double Jacket Micro OM3MICRO*UAQ
Nominal weight (2f - 12f) kg/km 22 Cable Aqua
Nominal weight (14f - 24f) kg/km 26 OM3 50/125 2f to 24f Double Jacket Micro OM3MICRO™UPU
Primary buffer diameter um 250 el Pl
Fibre count n 21024 OM4 50/125 2f to 24f Double Jacket Micro OMAMICRO™UAQ
. i Cable Aqua
Nominal outer diameter (2f - 12f) mm 4.5+0.2
Nominal outer diameter (14f - 24f) mm 5.310.2 b 50/_125 2_f toj2sfioubleiacketMicro OM4MICRO**UEV
. . Short term 400 Cable Erika Violet
Maximum tensile load N Lol 50
0S1/0S2 ITU-T G.652D 2f to 24f Double Jacket

- . Installed 45 mm ) OS1MICRO**UYE

Minimum bend radius mm Micro Cable Yellow
Loaded 90 mm
Drum length km 1 ITU-T G.657A1 2f to 24f Double Jacket Micro 7ATMICRO*UYE
Plywood drum dimensions (Flange, Cable Yellow
. mm (approx) F500, B220, W330
Barrel, Width) ITU-T G.657A2 2f to 24f Double Jacket Micro Cable
) ) 7A2MICRO**UYE

Drum weight with cable 1 km (2f - 12f) kg (approx) 22 Yellow
Drum weight with cable 1 km (14f . .

24f) kg (approx) 26 RBS multimode available on request

Where ** is the fibre count between 2 & 24
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50/125 )| 50/125 )| 50/125 )
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G.657.A1
G.657.A2

9/125 |

4 to 24 fibre 250um flat twin Micro Cables with aramid strength members and
double LSZH jackets.

The cables consist of 4 to 24, 250um OM1, OM2, OM3, OM4 multimode or
0S1/0S2 (ITU-T G.652D), ITU-T G.657A1 & ITU-T G.657A2 singlemode optical
fibres in up to 12 fibre Low Smoke Zero Halogen (LSZH) 2.95mm OD sub units
with aramid. Flat LSZH jacket with aramid ripcord.

Ideal for internal inter-connect using MPO or MTP® connectivity
Specialist cable for high density connectivity including Data Centres

Individual colour coated optical fibres

Individually numbered sub units for ease of identification

Compact 250um high fibre density construction

All dielectric construction with aramid yarn for physical protection and
mechanical strength

Double LSZH jacket for internal use

Crush N/100mm 1000
Strength member Aramid
Storage temperature °C -20 to 60
Installation temperature °C -40 to 60
Operating temperature °C -20to 70
Nominal weight kg/km 30
Primary buffer diameter um 250
Fibre count n 2to 24
Nominal outer diameter mm 42+03x76+04
Maximum tensile load N Short term 300
Long term 160
Minimum bend radius mm TSZH:: ;j nT:
Drum length km 1

Plywood drum dimensions (Flange,
Barrel, Width)
Drum weight with cable 1 km

mm (approx) F630, B300, W330

kg (approx) 38

Aramid Strength Members —————o O%
250pm Optical Fibre 4@%@0©

LSZH Jacket ——®
O©

3mm LSZH Subunit ————=»

Aramid Ripcord \

OM1 62.5/125 2f to 48f Flat Micro Cable Orange
OM2 50/125 2f to 48f Flat Micro Cable Orange
OM3 50/125 2f to 48f Flat Micro Cable Aqua
OM3 50/125 2f to 48f Flat Micro Cable Purple
OM4 50/125 2f to 48f Flat Micro Cable Aqua

OM4 50/125 2f to 48f Flat Micro Cable Erika
Violet

08S1/0S2 ITU-T G.652D 2f to 48f Flat Micro
Cable Yellow

ITU-T G.657A1 2f to 48f Flat Micro Cable Yellow

ITU-T G.657A2 2f to 48f Flat Micro Cable Yellow

RBS multimode available on request

Where ** is the fibre count between 2 & 24

Fire Retardant

Internal

Standard Length

OM1TMICROF**UOR
OM2MICROF**UOR
OM3MICROF**UAQ
OM3MICROF**UPU

OM4MICROF**UAQ

OM4MICROF**UEV

OS1MICROF**UYE

7ATMICROF**UYE

7A2MICROF**UYE

www.mh-fiberoptics.com





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 120
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 120
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /NLD ([Gebaseerd op '[Afdrukken met hoge kwaliteit]'] Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


