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| Optical Fibers and Cables |

| Air Blown Solutions | | FTTH Drop Cables | r Connectivity

LS Cable brings you from G652D to G657
Optical Fibers and various Optical Fiber Cables
at its best quality

LS Cable’s Ez blowing system, our own cost
effective and time saving ABF solution,
simply made the optical network so easy.

LS Cable’s various types of Drop Cables are

LS Cable’s various types of Drop Cables are
featuring the last mile FTTH network.

featuring the last mile FTTH network.

Fiber Optic Cable and Connectivityw
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ic ect ry) for Ez Blow® Micro ABC

FTTH Drop _al')lles

Flat Type Drop Cable Overview
Flat Type'IDrop Cable

Figure-8 Type Aerial Drop Cable
Round Type Drop Cable

Connectivity
Fiber Distribution Hub (FDH)
Splitter & Panout Splitter
Mount Splitter on ODF
Fiber Optic Splice Closure
Optical Distribution Frame (ODF)
Optical Termination Box
Fiber Optic Outlet
Fiber Distribution Rack
Ez-SC, Field Installable Optical Connector
Ez-SC Assembly Procedure
Optical Patch Cords & Adapters




Optical Fibers and Cables Optical Fibers and Cables

Zero Water Peak Fiber (G652.D) Bend Insensitive Fiber (G657)

X WAVE-s Z WAVE-s

Descriptions Descriptions

« Extremely low water peak « Germanium doped core and silica cladding

« Full spectrum from 1260nm to 1625nm « Dual protective arylate coating applied over fiber

« Designed to cover the entire wavelength « Environmental-proof tested and complying ITU-T Standards

Key Features Key Features

« Long term attenuation reliability by absence of hydrogen aging defects

. . . ) . . + Bend Insensitivity at 209 bending Maximum bending radius (G652.D vs. G657)
« Excellent geometrical properties for active alignment splicing technique

- Low water peak grade attenuation

» Extremely low PMD performance « G657.A : Compatible with G652.D
+ G657.B : FTTH optimized bending performance
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The PMD link design value is a term used to describe the PMD of concatenated
lengths of fiber (also known as PMDQ). This value represents a statistical upper limit
for total link PMD. Individual PMD values may change when cabled.

Optical Properties
Optical Properties

1310nm <0.34 dB/km
1383nm <0.31 dB/km G657.A G657.B
Attenuation 1490nm <0.21 dB/km 1310nm <0.35 dB/km
1550nm <0.20 dB/km 1383nm <0.34 dB/km
1625nma <0.21 dB/km Attenuation 1490nm <0.21 dB/km
1310nm (typical 9.2 1550nm <0.21 dB/km
Mode Field Diameter (typical u
1550nm (typical) 10.4 um 1625nm <0.22 dB/km
Cutoff Wavelength Cable <1260 nm Mode Field Diameter 1310nm (typical) 8.9 8.6 um
1550nm <18 ps/nm-km) Cutoff Wavelength Cable <1260 nm
o ) 1625nm <22 Ps/(nm-km) 1550n <18 ps/nm-km)
Chromatic Dispersion ) )
Zero Dispersion Wavelength 1310~1324 nm o ) 1625nm <22 ps/(nm-km)
Chromatic Dispersion ) )
Slope @), <0.092 ps/Anm?-km) Zero Dispersion Wavelength 1310~1324 nm
»32mm 1550nm <0.03 dB Slope @) <0.092 ps/(nm?-km)
Macrobending Attenuation1turns, 100turns, g 50mm 1310nm & 1550nm <0.03 dB Macrobending 1turn, @20mm 1550nm <03 <0.05 dB
100turns, @ 60mm 1625m <0.03 dB Attenuation 1turn, @20mm 1625nm <1.0 <0.2 dB
PMD Link Design Valuea <0.06 ps/v/km PMD Link Design Value <0.06 ps/+/km
Maximum Individual Fibera <0.2 ps/v/ km Maximum Individual Fiber <0.2 ps/v/ km

———— 32 LSFTTH Solutions LS FTTH Solutions 33—



Optical Fibers and Cables Optical Fibers and Cables

Laser Optimized Multimode Fiber

Nonzero DSF (G655)

DreamLight™ Giga™

Descriptions Descriptions

LSC DreamLightTM is designed for long-haul, high data rate and high capacity DWDM system.
By optimizing dispersion and effective area, the generation of non-linear effects in 50 GHz channel spacing system is successfully

« High performance Laser Optimized MMF produced using sophisticated MCVD process
« High bandwidth and low attenuation to ensure attenuation margin in LAN/AWAN

surpassed. « Uniform DMD profile for 10Giga data rate
Key Features
. . L ~—# |4=DMD~0.17 ps/m
« Provide optimum performance for 10Gb/s 50GHz channel spacing in the C band SAN WAN/MAN LAN Enterprise H
. . . . Internet Data Cerral/Office il
+ Make it feasible the next generation 40 Gb/s transmission system Center -
« Compatible with future DWDM amplifier regions such as S band DWCM
+ Wide band design provide CWDM application Servers ‘>_< ' =
+ Enhanced PMD performance | =1
&d ')@ g
| | z
Transmission experiment set-up Eye diagram of ch1 & ch16 >d = =
DreamlLight™ Enhanced Switch | |
> d
10Gb/s 5 B TS WA i
10~40ki !
Joonsal Servers 0.0 1.0 20 30 40 5.0
Disk Array Model Delay(ns)
50 ps/div 50 ps/div
Measured spectra after 320 km
,DMMI ENGART AL AN &
i P i R \ | ‘f “ - Optical Properties
’ I ’
B ».W /i
1550.92 ~ 1556.55 nm e J‘”’k’O\SNR( 1 e SJd A Characteristics Units 50um 62.5um OMS3 (50um)
. . N - ‘
i "Q-factor > 21dB b Attenuation coefficient dB/km
g BER ~ 10°2°
e M= e 850nm
1300nm < < <
Optical Properties Bandwidth MHz.km
Premium
A B 850nm / 1300nm >500/ 1000 > 200/ 600 >1500/ 500
. 1550nm <0.22 dB/km Standard
Attenuation
1625nm <0.24 dB/km 850nm / 1300nm > 400/ 800 >140/400 >400/ 800
Mode Field Diameter 1310nm (typical) 9.6 9.3 um Laser Bandwidth MHz.km
Cutoff Wavelength Cable <1480 nm 850nm >2000
o . 1530~1565nm 2~6 5.5~10 ps/(nm-km) Numerical Aperture (typical) 0.2 0.275 0.2
Chromatic Dispersion
Zero Dispersion Wavelength <1520 <1440 nm DMD ps/m <0.30
VD Link Design Value ps/v/ km 10G Transmission m 300
Maximum Individual Fiber <0.2 ps//km Distance
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Optical Fibers and Cables

Outdoor Cable/Indoor Cable

Outdoor Cable

Type Construction Fiber count

Multi Loose Tub 2~576

Feature

The Loose tube designs from LS Cable meet the needs for customer's
requirements, and provide excellent performance.

LS offers various cables with increased fiber density and easy deployment for a
wide range of installations, including duct, aerial (lashed and self-supporting),
direct buried, and outdoor/indoor.

Ribbon

24~432
CentralLoose Tube

The Central Ribbon Cable designs meet the needs of the variety of applications.

These cables are available in all dry designs with dielectric and metallic sheath.

Ribbon

Multi Loose 72~864

The Central Ribbon Cable designs meet the needs of the variety of applications.

Ribbon cable can be deployed in a limited space, while streamlining fiber
termination and saving time and money with easy mass fusion splicing.

These cables are available in all dry designs with dielectric and metallic sheath.

Ribbon Slot 4~1000

LS's ribbon slot cable provides excellent optical transmission and physical
performance. Ribbon slot cable is a design that has high tensile strength and
flexibility in a compact cable size for use in conduit, direct buried and aerial
applications.

Micro Unit

High capacity & fiber density Advanced "dry"water blocking materials
Virtually gel-free design Rapid installation (small & lightweight)
Easy break-out of bundles & tubes (QAW)

ADSS 2288

ADSS Optical Cables are all-dielectric, self-supporting aerial cables designed for
easy and economical installation.

High modulus aramid yarns provides high tensile strength and long term
reliability.
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Type Construction Fiber count Feature

Figue-8 type optical cables are self-supporting aerial cables that are designed for
easy and economical installation.

Figure-8 type 2~288 The loose tube design provides stable performance over a wide temperature
range and is compatible with any grade optical fiber.
Marine & harsh environments of commercial marine vessels, oil platforms and other similar
~ lications.
Off-Shore 2~48 applications.

Low smoke/zero halogen, flame retardant cables offer the versatility and ease of
use of our other offshore cables in a construction suited for marine applications.

f / The LS's Marine and Offshore fiber optic cables is designed especially for the
L]

Indoor Cable

Type Construction Fiber count Feature

Short Run Office & Computer Room Cabling Patch cords, Pigtails and Jumpers

Simplex & -;?{ .
Duplex cord Vs Tor2 Equipment Interconnects

OFNR(riser rated), OFNP(plenum rated) or LSZH(low smoke zero halogen rated)

TDistribution cables are rugged, high performance optical communication cables

D?stributio‘n 2.24 for inside plant installations Backbone & Computer Room Cabling Compact
(single Unit) design for limited conduit space OFNR(riser rated), OFNP(plenum rated) or LSZH
(low smoke zero halogen rated)
The Central Ribbon Cable designs meet the needs of the variety of applications.
Distribution Ribbon cable can be deployed in a limited space, while streamlining fiber
(Sub Unit) 240r144 termination and saving time and money with easy mass fusion splicing.
These cables are available in all dry designs with dielectric and metallic sheath.
Distribution cables are rugged, high performance optical communication cables
for inside plant installations
Backbone & Computer Room Cabling
Breakeout 2~12

Compact design for limited conduit space

OFNR(riser rated), OFNP(plenum rated) or LSZH (low smoke zero halogen rated)

Direct Termination on 2.0 mm Sub-Unitsns.
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Fibre Optic Cable
to ONU or ONT

s)

4Dl or 7DI

Customer Splice and Spilt
capacitie:

(various

Blown tube Cable

Low Fire Hazard Tube Cable

Air Blown Cable

AR

4Dl or 7DI

External CustomenLead-In

Direct Install Tub

Direct Bury Tube Cable

Blown tube Cable

4Dl or 7DI
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Air Blown Solutions

Exchange, or Optical Node

39

LS FTTH Solutions

38  LSFTTH Solutions



Air Blown Fiber Unit (EPFU)

2 Fiber Unit (with ripcord)

Diameter 1.02 £0.06

Weight 0.90 +0.05

Fibers colors Blue, Orange

Fiber Type SM, 50MMF, 62.5MMF
4 Fiber Unit

Diameter 1.02 £0.06

Weight 0.90 £0.05

Fibers colors Blue, Orange, Green, Red

Fiber Type SM, 50MMF, 62.5MMF

8 Fiber Unit

Diameter 1.40 + 0.05

Weight 1.70 £0.05

Fibers colors Blue, Orange, Green, Red, Grey, Yellow, Brown, Violet
Fiber Type SM, 50MMF, 62.5MMF

12 Fiber Unit

Diameter 1.55+0.07

Weight 2.20 +£0.05

Fibers colors Blue, Orange, Green, Red, Grey, Yellow,
Brown, Violet, Black, White, Pink, Turquoise

Fiber Type SM, 50MMF, 62.5MMF
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Optical Properties

: LWPF Multi Mode Multi Mode Multi Mode Multi Mode
Wa%glr%r;gth S'?(g'%'g’;%‘;'e Single Mode (62.5/125) (50/125) (50/125) (50/125)
: (G.652d) OM1 OM2 OM3 OM3+
850 - - 3.5 26 2.6 2.6
Maximum 1300/1310 0.38 0.36 1.0 0.8 0.8 0.8
Attenuation
[dB/km] 1383 - 0.36 - - - -
1550 0.28 0.25 - - - -
850nm
Min. Modal - - 200 500 1500 3500
Bandwidth 850nm
[Mhzkm] Effective - - - 2000 4700
Modal
1300/1310 - - 600 500 500 500
Mechanical & Environmental Properties
[tem Standard Test Condition Performance
PASS
Fiber strain Max. load: < 0.4%
9.81 XWN

Tensile Strength

IEC 60794-1-2 E1

(W: mass of 1km)

Residual Fiber strain: < 0.05%

No change in Attenuation After test
No significant damage

PASS
Crush IEC 60794-1-2 E3 100N 60seconds No change in Attenuation After test
No significant damage
ASS
Bend IEC 60794-1-2 E11 40mm (2 &4 AP No change in Attenuation After test
60mm (8 F) I
No significant damage
PASS
Cold Test BS EN 60068-2-1 -20 °C 96hrs SMF < £0.5dB/km (1310, 1550nm)
MMF < +0.25dB/km (850, 1300nm)
-10°C ~65°C PASS
Change of <
Ternperature BS EN 60068-2-38 for 10cycles SMF < +0.07dB/km (1310, 1550nm)
(Condensation) RH : 93% MMF < +0.25dB/km (850, 1300nm)
Cycle Duration: 24Hrs
PASS
-10°C ~ 60 °C
Temperature Cycle IEC 60794-1-2 F1 for 30vc] SMF < £0.07dB/km (1310, 1550nm)
r
or Jaydes MMF < +0.25dB/km (850, 1300nm)
PASS
O 1O
Water Immersion CW 1500 Part4 3.2.4 +20°C £ 2.0°C SMF < +0.07dB/km (1310, 1550nm)
for 2000Hrs

MMF < +0.25dB/km (850, 1300nm)
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3.5/5mm Out door Micro Duct 3.5/5mm Indoor Micro Duct (LSZH)

Features & Benefits Features & Benefits

+ The tube cables with flame retardant material

+ No tensile risk to fibers, since they are installed later, when required- Low Smoke Emission
and no contains halogens- Low installation tension required

« Can be customized to suit user requirements

« The tube bundle is protected by a polyethylene sheath with an
aluminum water barrier bonded inside.

« No tensile risk to fibers, since they are installed later.

« Can be customized to suit user requirements

« Low weight, low cost product, with great flexibility

+ DB bundles have all the advantages of the DI design, but with an
additional tough sheath that acts like a subduct once buried, with
superior resistance to crush, distortion and corrosion.

Product List and Installation Guide Line (Direct Install)

Product List and Installation Guide Line

No. of Tube Min. Bend Tensile Nom. Weight Max. Drum
' Radius (mm) (N) ()] Length (m) No. of Tube Nom. O.D. Min. Bend Tensile Nom. Weight Max. Drum
1 8.4 85 500 50 4000 ' (mm) Radius (mm) (N) (kg) Length (m)
2 85X 135 135 800 78 4000 1 7.4 100 35 4000
4 15.4 300 1200 121 4000 2 7.4x12.4 150 250 80 4000
7 18.5 280 1700 167 4000 4 14.5 290 400 130 4000
12 23.7 355 2500 247 2000 7 17.4 265 600 195 4000
19 27.8 420 3300 338 2000 12 28 345 900 310 2000
24 33.0 500 3800 440 2000 19 26.7 400 1300 440 2000
24 325 490 1800 585 2000
Product List and Installation Guide Line (Direct Bury)
No. of Tube Min. Bend Tensile Nom. Weight Max. Drum
: Radius (mm) (N) (kg) Length (m)
1 10.0 85 600 67 4000
2 10.5X15.5 135 800 115 4000
4 19.4 300 1500 162 4000 . .
7 223 280 1800 208 4000 Mechanical Properties
12 283 355 2700 377 2000 "
19 311 220 3500 485 2000 Item Standard Test Condition Performance
24 36.8 500 4400 560 2000 Applied load
) PASS
) refer to Tensile .
Tensile Strength IEC 60794-1-2 E1 No permanent damage, or localized
. . above Table - . o
Mechanical Properties diameter reductions greater than 7%
5 minute
[tem Standard Test Condition Performance PASS
300N 60seconds No permanent residual deformation
Applied load PASS Crush IEC 60794-1-2 E3 then removed. han 159, it
. refer to Tensile ) Wait Thour greater than 15%, no splitting,
Tensile Strength IEC 60794-1-2 E1 above Table No permanent damage, or localized nor permanent damage
5 minute diameter reductions greater than 7%
Flame retardant IEC60332-1 &3 PASS
700N 60seconds for PASS Smoke emission IEC61034-1/2 PASS
Direct In stall type No permanent residual deformation Halogen contents IEC60754-1 PASS
Crush IEC 60794-1 E2 and 1,000N 60seconds for greater than 15%, no splitting, . g
Acidity IEC60754 PASS

Direct In Bury type

nor permanent damage
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Air Blown Solutions

Air Blown Cable (Ez Blow® Micro ABC)

Features & Benefits Schematic Air blown cable installation route (96 F Ez Blow™ Micro ABC)

« All dielectric Single Jacket Multi Loose Tube cables are UV-stabilized,
fully water blocked for Micro duct applications.

I
- Loose tube design provides stable and highly reliable transmission Optical Fiber > ’1
arameters for a variety of voice, data, video and imagin Filling Compound
P o y ! ! 9ing Loose Buffer Tubes Start
applications. Strength Member -
« This lightweight cable offers durability and flexibility required for Water Blocking Yarn
many outside plant uses. B'"de';(a’"
. . Ripcor
« RoHS (Restriction of the use of Certain Hazardous Substances ’ >
Directive) Jacket Bending Diameter : 1.2m
+ Telcordia GR-20-CORE
- IEC 60793/ IEC 60794 End
Specification Sheet
Items Specifications Route Length Remark
Fiber Counts Max 24 Max 72 96 144 A 150m Straight
Outer Diameter (mm) Nom. 4.5 Nom. 5.8 Nom. 6.8 Nom. 8.9 B,D,F Diameter 1.2m 360°turn in a manhole
Cable Weight (kg/km) 19 28 48 67 C 400m Straight
Minimum Bending Installation 90 120 140 180 E 40m Entering street side cabinet making 180°turn in the cabinet
Radius (mm) Residual 45 60 70 90 G 500m Straight
Maximum Tensile Incidental 450 600 900 1000
Loading (N) Residual 150 150 250 300
el el el el est Result from Blowing o z Blow icro in Test Site (Micro duct size O.D/I.D: mm
Instalation j‘gc e T o oo Test Result from Bl f 96F Ez Blow™ Micro ABC in Test Site (Micro duct size 0.D/L.D: 10/8mm)
Temperature Range Operation T ~+70T -40C ~ +70C T ~+70T T ~+70C . L ) . .
" ’ Siorage -40°C ~ +70C -40°C ~ +70C -40°C ~ +70C 40 ~ +70C « The micro cable was blown the total length of 1100 m in just over 35 minutes in this test.
Sheath material Nylon or HDPE + The cable comparing with others in the market has excellent blowing performance.
Fiber Type G.652b & d SMF, 62.5MMFOM1), 50MMF(OM2, OM3, OM3+)
5.5/7 _ —e— Instalation Speed_ —+— Time
. 120 [ g TP
(ID/OD mm) 8/10 10/12 12114 S N 1% 2 ) « PR-140 from Plumettaz with 6.1~6.5mm
2 D Equipment -
§ owp - 1w steel tire (U-groove)
1 1 E
Blowing Distance 2000m 2000m zgggg zgggz L - KAESER M12E
w0 | o 1" Compressor - Air capacity (FAD) : 0.82 m3/min
© )T 1 - Working pressure : 13.0 bar (g)
« Start to install the cable 100m without any air (120m/mim)
0 : : : : : N Installation . .
; ; ; 0 200 400 600 800 1000 1200 thod - Gradually increase the airflow as shown
Shlpplng Information Distance (m) metno in the installation manual
Standard Reel Length 4000m * Graph showing test result from blowing of micro ABC in test site.

* Other Cable lengths may be available upon request.
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Micro Duct (Direct Install) for Ez Blow® Micro ABC Micro Duct (Direct Bury) for Ez Blow® Micro ABC

Features & Benefits Features & Benefits
+ The tube bundle is protected by a polyethylene sheath with an aluminum water barrier + DB bundles have all the advantages of the DI design, but with an additional tough sheath
bonded inside. that acts like a subduct once buried, with superior resistance to crush, distortion and
corrosion.

« No tensile risk to fibers, since they are installed later.
« Can be customized to suit user requirements
« Low weight, low cost product, with great flexibility

« No tensile risk to fibers, since they are installed later.
« Can be customized to suit user requirements

Product List and Installation Guide Line Product List and Installation Guide Line
Tube Size No. of Nom. O.D. Min. Bend Tensile Max. Drum Tube Size No. of Nom. O.D. Min. Bend Tensile Max. Drum
(0.D/.D.) Tube (mm) Radius (mm) (N) Length (m) (0.D/.D.) Tube (mm) Radius (mm) (N) Length (m)
1 13.7 150 800 2000 1 13.7 170 1000 2000
108 2 13.7X23.7 150 1200 2000 10/8 2 26.6 X 16.6 170 1500 2000
4 27.9 420 2000 2000 4 30.9 470 2200 2000
7 33.8 510 2700 2000 7 36.6 560 3000 1000
1 15.4 160 1100 2000 1 20.8 250 1800 2000
2 15.4X27.4 160 1800 2000 2 20.8X32.8 250 2700 2000
12/10 12/10
4 32.8 500 2700 2000 4 37.8 570 3300 1000
7 39.8 600 3500 1000 7 44.8 680 4700 1000
Mechanical Properties Mechanical Properties
ltem Standard Test Condition Performance ltem NEE]! Test Condition Performance
Applied load Applied load
) PASS . PASS
. refer to Tensile . ) refer to Tensile )
Tensile Strength IEC 60794-1-2 E1 No permanent damage, or localized Tensile Strength IEC 60794-1-2 E1 No permanent damage, or localized
abave Table diameter reductions greater than 7% above Table diameter reductions greater than 7%
5 minute 5 minute
PASS PASS
700N 60seconds No permanent residual deformation 1000N 60seconds No permanent residual deformation
Crush IEC 60794-1-2 E3 then removed. Crush IEC 60794-1-2 E3 then removed.
Wait 1hour greater than 15%, no splitting, Wait 1hour greater than 15%, no splitting,
nor permanent damage nor permanent damage
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