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Optical Fibers & Cables

Optical Fibers
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! Product Information |

Single-mode Optical Fibers

Product Name

PureBand™ m

PureBand™
[LL] m P

PureBand™-
lus

PureBand™-R

PureBand™-R
[LL]

PureAccess™ m

PureAccess™ @
[A2]

Standards G.652.D/ G.652.0/ G.652.0/ G.652.0/ G.652.0/
Compliance 66520 G:652D G.657.A1 G.657.A1 G.657.A1 G.657.A1 G.657.A2
Available 250 pm 250 pm
2
Coating 250 pm 250 pm 238 m ggg m ggg m 200 pm 200 pm
Diameter H H H 180 um 180 um
Minimum
Bending 25 mm 25 mm 10 mm 10 mm 10 mm 10 mm 7.5 mm
Radius
Mode Field
Diameter 92£04um | 9204 pum | 89£04 um | 92204 um | 9204 um | 8604 um | 8604 um
at 1310 nm
Cable Cut-off | _.q0 ) <1260 nm <1260 nm <1260 nm <1260 nm <1260 nm <1260 nm
Wavelength
étttf;]‘gart::q” <035dB/km | =032dB/km | <035dB/km | <035dB/km | =032dB/km | =0.35dB/km | =035 dB/km
Attenuation
at 1383 nm <0.35dB/km | <0.32dB/km | <0.35dB/km | <0.35dB/km | <0.32dB/km | <0.35dB/km | <0.35dB/km
(After H2 aging)
Aaitfsr;gam‘ <020dB/km | <018dB/km | <020 dB/km | <020dB/km | <018dB/km | <021dB/km | <0.21dB/km
Aaitf;;:ﬂ;” <023 dB/km | <020 dB/km | <023dB/km | <023 dB/km | <0.20dB/km | <0.22dB/km | <0.22dB/km
Zero
Dispersion | 1300-1324 nm | 13001324 nm | 1300-1324 nm | 1300-1324 nm | 1300-1324 nm | 1300-1324 nm | 1300-1324 nm
Wavelength
PMD
Link Design | <0.06 ps/ykm | < 0.06 ps/J/km | <0.06 ps/J/km | < 0.06 ps/ykm | <0.06 ps/J/km | <0.06 ps/Jkm | <0.06 ps//km
Value




Optical Fibers &
(OF] o] (=1

Optical Fibers

Ultra-Low Loss Single-mode Optical Fibers for Terrestrial Application
PureAdvance™
-125 @

PureAdvance™ PureAdvance™
Product Name -80 @ 110 @
. G.654.C
ITU-T Compliance / G.652.8 G.654.E G.654.E
MFD at 1550 nm 105 £ 0.7 um N7 £07 um 12505 um
Effective area (Typical) ) ) ) 8
at 1550 nm 85 um 10 um 125 um QQ.
uq
8%
Attenuation g
at 1550 nm <0.17 dB/km <0.16 dB/km <0.16 dB/km o
Attenuation (Typical)
at 1550 nm 0.160 dB/km 0.156 dB/km 0.156 dB/km
Cable cut-off <1520 nm (G.654.C)
wavelength (Acc) <1260 nm (G.652.B) <1520 nm <1520 nm

Submarine Optical Fibers
S Z-PLUS z

PureAdvance™
PureBand™ : Z-PLUS Z-PLU
Product Name | EUESR209C" () z Fiber LL () J19  rine @ A Fiber™ 130 Fiber™ 150
ITU-T G.654.B, G.654.B,
Compliance 652D G654 G.654.D G.654.D 6.654.0 G.654.D
Effective area
(Typical) 83 um? 85 um? 10 um? N2 pm?2 130 pum2 150 um2
at 1550 nm
Attenuation
: LL: 0.152 dB/km | LL:0.150 dB/km
agégg &:]lr)n 0174 dB/km 0155 dB/km 0154 dB/km 0148 dB/km ULL: 0147 dB/km | ULL: 0.144 dB/km

2C Z-PLUS
Product Name Eiber™ ULL

Effective area
(Typical) N2 um?2
at 1550 nm

Attenuation
(Typical) 0.155 dB/km

at 1550 nm

Crosstalk in Counter
propagation <-43dB
at C-band
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Optical Fibers & Cables

Optical Fibers

Submarine Fibers

ITU-T

Product Name

G.654.B/C/D

Z Fiber™ Series u

Long Haul Fibers

ITU-T

Product Name

G.654.E/G.654.C

PureAdvance™ Series @

Standard SMF/Bend Insensitive SMF

ITU-T Product Name
G.652D | PureBand™ 0
G.652.D | PureBand™ LL 0

6652 and G657A1| PureBand™-R
66520 and G657AT| PureBand™ -R LL
6652 and G657A1| PureBand™-Plus
G.652.D and G.657.A1| PureAccess™ m
652D and G657.A2| PureAccess™[A2] (D)

Submarine Fibers

Submarine

Up to14,000 km

Long Haul

200 to 2,000 km
£222
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/H Metro Ring
80to 200 km

e

Access Rin
20to 100 km

FTTH

é¥ Up to 20 km

¥

Enterprise, Campus
Up to 20 km

Multi-mode Optical Fibers

Core diameter: 50 um

Core diameter: 62.5 um

General purpose

Broadband

Enhanced flexural characteristic

General purpose

$30mm(R15mm)
PureEther™- PureEther™- PureEther™-
Access1G Access10G Access10G+ @ EG6 @
S GI(PE-A1G) GI(PE-A10G) GI(PE-A10G+) GI(62.5)
o < 3.0 dB/km < 3.0 dB/km <3.0dB/km <3.5dB/km
Transmission (A=850nm) (A=850nm) (A=850nm) (A=850nm)
loss <1.0dB/km <10 dB/km <1.0dB/km <1.5dB/km
(A=1300nm) (A=1300nm) (A=1300nm) (A=1300nm)
> 1500 MHz¢km > 3500 MHz*km
o =500 MHzekm Effective band Effective band =200 MHzekm
Transmission (A=850nm) > 2000 MHz+km > 4700 MHzekm (A=850nm)
band =500 MHz*km (A=850nm) (A=850nm) > 500 MHz+km
(A=1300nm) > 500 MHzekm =500 MHzekm (A=1300nm)
(A=1300nm) (A=1300nm)
Ll PRI 15 mm 15 mm 15 mm 30 mm

bending radius”

Standards

IEC60793-2-10 A 1a.1 type
OM2'-compliant

IEC60793-2-10 A 1a.2 type
OM3"-compliant

Transmits signals up to 300
meters at 10 gigabits per
second.

Compatible with upper
grade of [IEC60793-2-10 A
1a.2 type
OM4’-compliant

Transmits signals up to 550
meters at 10 gigabits per
second.

IEC60793-2-10 A 1b type

OMT-compliant
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Optical Fibers

Ethernet Standards and Recommended Optical Fibers

. ootical | MMOM2 | MMOMS | MMOM4 | SMOS] SM:0S1,052
orm ptical
Standard name Wavelength Factor connecter m @ m m m PAPB w
100GBASE-SRIO | 850 nm CFP/CFP2 MPO - 100m | 150m - -
. 100GBASE-SR4 850 nm CFP4/QSFP28 MPO - 70m 100 m - -
100Gigabits
Ethernet | 'EEE0023P3 | 0 paselRa | LAN-wDM | CFP/CFP2/ Lc - - - - 10,000 m
CFP4/QSFpP28 ’
100GBASE-ER4 | LAN-WDM CFP/CFP2 LC - - - - 40,000 m
40GBASE-SR4 850 nm CFP/QSFP+ MPO - 100m | 150m - -
40Gigabits IEEE802.3ba
i 40GBASE-LR4 CWDM CFP/QSFP+ LC - - - 10,000 m 10,000 m
IEEE8023bg | 40GBASE-FR 1550 nm CFP LC - - - 2,000 m 2,000 m o
10GBASE-SR 850 nm SFP+ LC 82m | 300m | 550m - - o
10Gigabits | \pepgn 3 10GBASE-LR 1310 S c 0,000 0,000 e
Ethernet .3ae - nm FP+ L — - — 10, m 10, m % o
10GBASE-ER 1550 nm SFP+ LC - - —  |40000m 40,000 m ey
1000BASE-SX 850 nm SFP LC 550m | 550m | 550m - - i
Gigabits EE802.52 - 850 nm SFP LC - 1000 m" | 1000 m - -
Ethernet 1300 nm SFP LC 550m | 550m | 550m - -
1000BASE-LX
1310 nm SFP LC - - - 5000 m 5000 m

*: Values measured by Sumitomo Electric. Actual measurements may vary with different cabling, network equipment, and devices.

5. = -
The world s Industry Ieadlng ;40.6— Generaslﬁgrpose OHabsorpﬁonIOSSOF?;::ZZ:TZS;SS:';
Gl652lD and GI657IA1 g 0_5_\‘ Ly < =
™ T™M £oal- i
PureBand™ and PureAccess s W
. . . 2 03
These optical fibers will meet the future need g0 e,
- - - - - (o - T ——a
for a substantial increase in the transmission ?0‘2
capacity of trunk lines that link local bases. =
These fibers comply with ITU-T G.652.D and are usable over ~ PureBand™
a wide wavelength range from 1260 nm to 1625 nm.
Fully compatible with general purpose SM fibers, PureBand™ Ozband Ecband Stband_C-band] " L-band
and PureAccess™-PB fibers have been widely used to B0 et e o Wavdiength
construct local community informatization infrastructures. (nm)

Significant reduction of OH absorption loss in 1383 nm waveband
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Optical Fibers & Cables

Primary Coated Fiber/Secondary Jacketed Fibers/Fiber Ribbons

! 0.25 mm (UV) Primary Coated Fiber |

B AN optical fiber made by cladding a glass core with UV curable UV-curable resin
resin to form a diameter of 0.25 mm Glass core

0.25 mm

! Fiber Ribbons ||

M A fiber ribbon made by laying a group of primary coated fibers in parallel and cladding them with UV-curable resin.
Since each fiber ribbon can be fusion-spliced as a unit, fiber ribbon splice time is saved substantially compared
with single fiber.

4-fiber ribbon [fiber ribbon code: 4] 4-fiber EZbranch™ ribbon [fiber ribbon code: 4/(EZB)]
P | | — |
Split type 8-fiber ribbon [fiber ribbon code: 8] 8-fiber EZbranch™ ribbon [fiber ribbon code: 8/(EZB)]
-} OOOD00D
| — | | P |

12-fiber FREEFORM RIBBON™[fiber ribbon code:12/(FFR)]

T 4 )
=m (QOOLCLCECCEON) | v rrerorm mizon

|

|

| 4-fiber ribbon part

3.1 mm 2-fiber ribbon part
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Cables

Primary Coated Fibers/Secondary Jacketed Fibers/Fiber Ribbons

Fiber Ribbon for Mid-Span Entry (EZbranch™)

EZbranch™; optical fiber ribbon that can be split for breakout and branching after cable installation

If you try removing the ribbon matrix of the optical fiber ribbon in the midst of its length, the probability is that you could
break the fiber or damage the coating of the fiber. Or should you succeed taking individual fibers successfully, it would
take several minutes accompanied by the unbearable uneasiness during the process.

However, with our EZbranch™ optical ribbon, a single fiber of optical fiber ribbon can be easily separated by gently
snapping and pulling on the optical fiber ribbon using our exclusive tool due to its unique structure with deliberately
designed depressions between fibers. The separation can be done in 30 to 40 seconds with no danger of open circuits.

Encapsulated primary coated fiber

= —

sa|qed
% 49914 (221dO

Fig.l Fig.2
Construction of EZbranch™ Mid-span entry with tool and the separation of fibers

EZbranch™ optical fiber ribbon conforms to standard specifications for optical fiber ribbon, and connection is compatible with
conventional optical fiber ribbon; wiring parts such as cabinets and closures for conventional optical fiber ribbon can be used as is.

Intermediate single core branching is possible, EZbranch™ ribbon can be used in many kinds of
greatly increasing the utilization efficiency of the fiber  fiber ribbon cables

Any unused fiber in the optical fiber ribbon can be separated We have the cable product range with EZbranch™ ribbon fiber

and connected to form an intermediate single core branch as we have them with the conventional fiber ribbon. And thanks
for a new subscriber, without cutting any passing single fiber to the thin ribbon matrix, the fiber ribbon experience lower PMD
ribbon, eliminating any waste of the fiber. in EZbranch™ statistically than that of the conventional ribbon.

Intermediate single core branch

Existing
subscribers

Office
New subscriber New subscriber
Fig.3 Fig.4
Taking separate fiber out of the identical ribbon fiber can increase the efficiency. Variety of EZbranch™ applications with cables

EZbranch™ exercise its performance best with the
bending insensitive fiber PureAccess™ in FTTx
applications. Drop/Indoor cable with PureAccess™
EZbranch™ ribbon will give you new opportunities of
wiring the optical fiber into the premises.
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Optical Fibers & Cables

Optical Cable Selection Guide

I Optical Cable Applications ||

Long Haul Stage Area Network
Applicable Optical Cable Applicable Optical Cable
@FREEFORM RIBBON™ Slot Cable ®»p.10 ®PureFlex™-Slim Cablemp p.29
@SZ Slotted Core Ribbon Cablemp p.10
@Microduct Cablempp.11

FTTH (Branch Line) FTTH (Trunk Line)
Applicable Optical Cable Applicable Optical Cable S o
®SZ Slotted Core Ribbon Cablemp p.10 ®FREEFORM RIBBON™ Slot Cable mpp.10
®Slackly-Suspended Distribution @57 Slotted Core Ribbon Cable®pp.10

Aerial Cable mpp.13 @®Microduct Cablempp.11
@®Microduct Cablempp.11

I Y

FTTH (Subscriber Line)

Applicable Optical Cable
@®Drop Cablempp.12

Local Area Network
Applicable Optical Cable

@®Microduct Cablempp.11
@®5Z Slotted Core Ribbon Cablemp p.10
Subscriber ®Premises Cablempp.15
House ®Indoor Cablempp.15
Applicable Optical Cable @®PureFlex™-Slim Cablemp p.29
@®Indoor Cable mpp.15
@PureFlex™-Slim Cable
" p.29




Optical Fibers &
Cables

Optical Cable Selection Guide

I cable Lineup |
Wide range of cable lineup from back born, metropolitan network and FTTH application

FTTH Cables Distribution and Trunk Cables

Tight buffered drop and indoor cables enable you quick Sumitomo Electric offers two types of cable to match

and smooth installing in MDU and houses. They also suitable to your network, one is loose tube cables which widely
for additional installation into a duct already occupied with used in the world and the other is ribbon slotted cables
other cables, owing to small cable size, ultra low friction which achieve high fiber density and excellent mechanical
jacket and preferable rigidness. All our FTTx cable is RoHS performance.

compliant and most of them are halogen free.

o
i
08
Cable Type Application Product Construction Features Fiber Count| Page gg
M)
%
Indoor cable “ Very compact tightly-jacketed 1-1 o5
(Tight jacked ) cable for indoor application P
Drop cable Very compact aerial drop cable
Access (Tight jacked) i with easy handling 1-8 e
FTTx cable
Slackly-suspended Very compact and easy mid-span access.
distribution aerial Ribbon can be separated easily with 24 - pl3
cable pliable structre.

Practically robust preconnectorized cord
Easy and safe

PureFlex™-slim/

PureFlex™ for2 | =p2

Interconnection

Conventional layer structure with

LLaminated Aluminum Polyethylene sheath 2-16 e

Premises cable Break-out Premises

SZ slotted core

@@ o

Distribution - Ribbon cable with easy mid-span access | 24 -800 |~ p.10
ribbon cable
Ribbon slotted
core cable
Long haul/ ngggﬁﬁafmd High fiber count & compact size | gg4 - 6912 | - p.10
Distribution with pliable EZbranch™
core cable
i i 5505
Microduct Long haul / M‘legécélzcgbgl\;mh High-packing density cable for 144 -864 | = p0
cable Distribution RIBBON ™ \ air blown installation
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Optical Fibers & Cables

General Purpose Optical Cables

FREEFORM RIBBON™ Slot Cable for High Fiber Count & Compact Size

12-fiber FREEFORM RIBBONT™ can realize so compact cable by packing

many fibers at high density.

432~3456 fibers

6912 fibers

Please visit our website

Optional Optional

Flame Meta
M

FTW M [ILAN(verticaI)]

~
12-fiber FREEFORM RIBBON™
4-fiber ribbon part
2-fiber ribbon part
1 1
1
1 1 1
@000 G000 0800 ! '
@0 0000 000000 !
@0 @0 0 @8 0o 00
\_ J
12-fiber FREEFORM RIBBON™
Fiber count 432 | 576 | 864 | 1152 | 1728 | 3456 | 6912
Cable Diameter [200um| 15.5] 155 | 19 - 25 28 30
(mm) 250um| 18.5]18.5| 21 | 25 26 32 -
Reccomended |200 um 1.25 inch 1.5inch|2.0 inch
Duct size 250 um 1.25 inch \1.5 inch |2.0 inch -
. 200 um
Tensile strength 250 um 2670 N
Min. Bending |200 um 300 -] 30 420
radius After
installation (mm) | 250 um 300 350 -
Min. Bending {200 um 310 380 - 500 560 740
radius during
installation (mm) [250 um 370 420 | 500 | 520 640 -

Available optical
fibers for this m
cable

SZ Slotted Core Ribbon Cable

Optional Optional

Flame ' FMeta
BB
['PT'I'HM;_] M [ILAN (vertical)]

B Water blocking by dry water swellable tape

BEZbranch™ available as well as usual 4 and 8-fiber ribbon
B Easy accessibility to fibers in the midst of the cable

because of SZ stranding groove configuration.

MEasy to remove outer sheath and water-swelable tape

over the slot rod manually without special tool.
M Suitable for mass-fusion splice

Available optical
fibers for this m
cable
*1: 400-, 640-, and 800-fiber cables are excluded.

10

4-fiber ribbon type/4-fiber EZbranch™ type

Fiber count 24 | 60 | 100 | 144 | 200 | 300
Fiber diameter [mm] 0.25
Cable diameter [nm]| 8.5 9.5 15 | 14 15.5 20.5
Cable weight [kg/km] 65 75 1o \ 140 180 320
Strength member [mm] 1.4 1.6 2.0 2.3 2.6
Maximum load [N] 900 180 1850 2440 3120
After
Bending |installation 85 95 ns 140 155 205
radius [mm]| During
gl Eliem 170 190 230 280 310 410
8-fiber ribbon type/8-fiber EZbranch™ type
Fiber count 288 | 400 | 576 | 640 | 800
Fiber diameter [mm] 0.25
Cable diameter [mm1| 16.5 20 22 | 285
Cable weight [kg/km] 210 290 410 | 420 | 600
Strength member [mm] 23 2.6 7/1.4
Maximum load [N] 2440 3120 5700
After
Bending |installation 165 200 220 285
radius [mm]| During
il stiem 330 400 440 570

*: Values for cables with polyethylene sheath

Note: Please note that the values for some types of ribbon cables may differ from those given in

the table above. For your specific inquiry, contact Sumitomo Electric.
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General Purpose Optical Cables

Fiber Ribbon in SZ-grooved spacer-the solution for mid-span access

B Conventional helical grooved spacer has a merit of high Helical shaped grooved spacer
fiber density in a cable, but it takes time and labor to s e
take out fiber ribbon out of the groove in the mid-span.
Probability is that you are forced to place the branching
point at the jointing box.
B With SZ-shape grooved spacer all you have to do to SZ shape grooved spacer
take the fiber of the groove is removing the jacket. ———— ——
You can access to the fiber anywhere you want and it
gives you a flexible design for the network, especially in
aerial distribution cable.

so|qeD
8 siaq1d (22ndo

Microduct Cable with FREEFORM RIBBON™ for Air Blown Installation

MHigh fiber density Optional
W Water blocking by dry water swellable tape
W12-fiber FREEFORM RIBBON™ e ([etarda
M Suitable for mass fusion splice

Fw M ULAN (vertical)]

12-fiber FREEFORM RIBBON™
Fiber count 144 | 192 | 288 | 432 | 864
200um | 7.2 | 7.6 | 95 | 105 | 135

250 um 8.0 8.7 10.5 | 125 | 14.9

Cable Diameter (mm)

. . 200 um 10 12 13 14 18
Min. Duct size (mm)
250 um 12 13 14 18 20
. 200 um
Tensile strength (N)  ————— 500 1000
250 um
Min. Bending radius | 200 um 150 200
After installation (mm) | 250 um 300

Min. Bending radius | 200um | 150 | 155 | 190 | 210 | 270
during installation (mm) | 250 um | 160 | 180 | 210 | 250 | 300

fibers for this
Please visit our website cable

Available optical m

1
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Optical Fibers & Cables

General Purpose Optical Cables

12

Drop Cable (0.25 mm primary coated fiber)

M Easy access to the fiber in the midst of the cable with proper tool
W Suitable for introducing the fiber into the premises
M Suitable for additional installation into the duct occupied with

other cables

Drop Cable (4-fiber ribbon)

M Easy access to the fiber in the midst of the cable with proper tool
W Suitable for introducing fiber into the building
B Suitable for additional installation into the duct occupied with

other cables
W Single fibers accessible in the mid-span

Flame
retardant

CELER [FTTH
CLLERY \(subscriber line)

Fiber count 1 [ 2 [ 8
Fiber diameter [mm] 0.25
Cable diameter [mm] 2X4.5 (Including messenger wire) 2.5X6.5
Cable weight [kg/km] 20 \ 25
Suspension wire 1.2
Maximum load [N] 660
B q 30 (after installation) ‘ 50
Bending radius [mm] 60 (During installation with tension) ‘ 100
These figures are nominal value.
Available optical
fibers for this m @
cable
Fiber count 1 [ 2
Fiber diameter [mm] 0.25
Cable diameter [mm] 2X1.6 [ 2.1x1.6
Cable weight [kg/km] 6
Strength Member 0.4X2
Maximum load [N] 150
Bareling rels [l 15 (After installation)
30 (During installation with tension)
These figures are nominal value.
Available optical
fibers for this | (1 (19
cable
Flame
retardant
RoHS . FTTH
compliant (subscriber line)
Fiber count 4 [ 8
Fiber diameter [mm] 0.25
Cable diameter [mm] 2X6 (Including messenger wire)
Cable weight [kg/km] 2.5
Suspension wire 1.2
Maximum load [N] 660

Bending radius [mm]

30 (After installation)

60 (During installation with tension)

These figures are nominal value.

Available optical
fibers for this m w

cable
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General Purpose Optical Cables

Slackly-Suspended Distribution Aerial Cable

IEasy access.to the flper in thg m|<;ist of the cab!e with proper tool Type AT Messaem e | Wihel Masaiear i)
W Suitable for introducing the fiber into the premises Fiber Count 24 [ 40@) | 24 [ 40@)
) =

BFREEFORM RIBBON™ contains 4 fibers and easy to branch to single Fiber Diameter [mm] 25
Cable Weight [kg/km] 70 20

fiber Suspension wire [mm] 2.6 —
Maximum load [N] 3,120 392
Bending radius [mm] 100

These figures are nominal value.

Available optical
fibers for this m @

cable

( N
FREEFORM RIBBON™

Single part /Z-fiber ribbon part

“‘ ——lll =
—————

Cross section @OO0@® @CO® 000

With Messenger wire

Without Messenger wire

Uniquely designed jacket structure for easy access to fibers in the midst of
the cable with a specialized tool.

1. Divide jackets 2. Take out fibers

13

so|qed
8 siaqid (22ndo
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Optical Fibers & Cables

General Purpose Optical Cables

14

Low Friction Indoor Cable

PureAccess™ allows you quick and easy
installation and higher cable density in conduit

50% Size down

CCL B [Subscriber
LNELY (House

80% Dynamic friction down

*(Compared with Sumitomo Electric’'s conventional type)

Low Smoke characteristic

Cable type Flexible \ Rigid

Fiber count 1 \ 2 \ 1 \ 2
Fiber diameter [mm] 0.25
Cable diameter [mm] 1.6X2.0 [ 1.6x21

Cable weight [kg/km] 6 [ 7

[l Suitable for additional installation into a duct already occupied other

Strength member [mm] 0.4 | 0.5

Maximum load [N] 150

cables, owing to small cable size and ultra low friction jacket.
[ Easy access to the fiber in the middle of the cable with proper tool

30 (After installation)

Bending radius [mm]

60 (During installation with tension)

WSuitable for in-building wiring

These figures are nominal value.

BField assembly connector available directly (1-fiber)

RoHS, LSZH, FR

Available optical

fibers for this
cable

A

4

How many indoor cables can we install into a common pile?

Pipe :

Dia.22 mm x 20 m,

w/Dia.8 mm Copper cable

Low Friction type w/ PureAccess™

Conventional type w/ Standard SMF

2.0 mm

31 mm

30 cables inserted

6 cables inserted

5 times as much cables can be installed into a same pipe!




Optical Fibers &
Cables

Indoor Cable (4-fiber ribbon)

B Easy access to the fiber in the midst of the cable with proper tool

ROHS , Flame
I LAN (vertical)
4 \ 8

W Suitable for in-building wiring Fiber count

W Suitable for additional installation into the duct occupied with Fiber diameter [mm] 0.25
h | Cable diameter [mm] 2.0X4.0
other cables Cable weight [kg/km] 15
Strength member [mm] 0.4X2
Maximum load [N] 150
. n 30 (After installation)
Bendmg il [mm] 60 (During installation with tension)

These figures are nominal value.

Available optical 9o
fibers for this m w aD
cable 08

)

a8

@

[*3)

BLAP sheath blocks the penetration of moisture

Premises Cable (0.9 mm tight buffered fiber) . o -
oo
2 ‘ 4 ‘ 6 ‘ 8 ‘ 10 ‘ R ‘ 6

W Suitable for introducing fibers into the building as Fiber count
well as outside installation Fiber diameter [mm] 0.9
Cable diameter [mm] 9 12 13
Cable weight [kg/km] 85 140 170
Strength member [mm] 1.6 2.3 2.6
Maximum load [N] 1180 1570 2060
After
Bending |installation 90 120 135
radius [mm] | During
installation 180 240 270

*: Values for cables with a flame-retardant LAP sheath

Cable type (Number of fibers)NH(optical fiber code) - L - LAP - FR
designation Example: 8NHGI (PE-A1G) - L - LAP - FR

et o I oo ) o Josr [ e Jrocfoee e

cable

15
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Optical Connectors

I Application Example of Optical Connectors in Access Network }

Data Center

MDF
- C bIT(O
I able
/ o E between
C(g)bllgading in) E frames)
- [ ]

Fiber
(@ Inside module)

Central Office

Cable Termmatlon

SC SCZ Frame

b=
= [N e\
'\(G)Trunk) Cord
E ?00 Tgside Ij ggmgl)de
frame) :: E

MPO cassette Switch Server

Main Distribution
Frame

Fiber

Cable / Cable (9 between frames) /(0 Inside panel)

(® leading-in) ‘E

—E33
) ) Fiber
Fiber (@ Inside module)

( Subscriber’s Building | Frame

L. —€3
eoee— Lstwtch
—
uTpP
e—Cable
(© leading-in)

Media converter

Cord (@ Inside frame) —— e

Optical cabinet
Opnca\
° [ panel

Cord (@ Inside frame) E Cable

./

(@ Inside panel)

Optical outlet SC

T

Cable (® indoor)

(@ Inside room)

(Subscrlber s Remdence]

\TZ Cable (®indoor)  Cable (@ Inside room)

) Optical connector case
Optical connector sleeve for indoor installation

(W|th shutter)

D-ONU

IIIIIIIIBII"'N

(with shutter)
Point of use Typical fiber configuration Typical optical connector
@ Inside panel or .
module Fiber
@ Inside frame Cord m
© Between frames,
indoor, leading-in Cable
Optical cable for indoor
© Indoor installation

rd

P

v




Field Installable Connectors (Mechanical Type)

Optical Connectors

“Quick SC”, “Quick LC” and “e-SC” connector series enables easy and quick fiber termination on site

e-SC (for flat cable :2x3 mm, 1.6x2 mm, 2x2 mm)

B Renewed by enhancing the
workability

B Compatible with factory-
assembled conventional SC

MEasy and quick assembly
(within 2 minutes)

BNo need electric power,
adhesive on site

B Reliable assembly with
assembly guide jig and

e ]

e-SC for flat cable

Product Name

e-SC-APC<SM>A-6-D | e-SC-UPC<SM>F-6-D

Fiber Type SM <Note 1>
Polish APC UPC
Insertion Loss Typ. =0.3dB Typ. =0.2 dB
(against master plug) (max. 0.6dB) (max. 0.5dB)
Return Loss Typ. 260 dB Typ. =250 dB
(against master plug) (min. 50dB) (min. 40dB)
Operating Temperature -40 to 75°C

Housing Color

SM.APC SM.SPC
Green Blue

Interface

IEC 61754-4

Qualification

ANSI/TIA 568.3-D

<Note 1> SM: ITU-T G657.A1&A2

cut spacer appended to
connector kit
M Available to re-assembly

Quick SC and Quick LC (for single fiber

B Compatible with factory -assembled conventional SC and LC Quick SC/ Connector kit

B Easy and Quick assembly (within 2 minutes) without special tool

BNo need electric power, adhesive on site
Quick LC

0

Connctof kit ‘

|eondo

0O
[}
=}
)
®
o
o
o
2
n

M Reliable assembly with assembly guide jig and fiber holder
appended to connector kit

M Applicable for both 250 um fiber and 900 um fiber

M Available splice inspection with visible light source on site

Quick-SC for fiber Quick LC for fiber
Product Name Q-SC-APC<SM>- | Q-SC-SPC<SM>- | Q-SC-PC<62.5>- | Q-SC-PC<50>- | Q-SC-PC<I0G>- | Q-LC-APC<SM>- | Q-LC-SPC<SM>- | Q-LC-PC<62.5>- | Q-LC-PC<50>- | Q-LC-PC<10G>-
025/090-A-T 025/090-F-T 025/090-F-T 025/090-F-T 025/090-F-T 025/090-A-T 025/090-F-T 025/090-F-T 025/090-F-T 025/090-F-T
Fiber Type SM MM62.5 MM50 MM50 (10G) SM MM62.5 MM50 MM50 (10G)
Fiber Diameter 250 um or 900 um Tight Buffer <Note> <Note2> 250 um or 900 um Tight Buffer <Note1> <Note 2>
Polish APC SPC PC APC SPC PC
Insertion Loss Typ. =0.3 dB| Typ. <0.2 dB Typ. <0.1dB Typ. =0.3 dB| Typ. <0.2 dB Typ. <0.1dB
(against master plug) (max. 0.75 dB) (max. 0.5 dB) (max. 0.3 dB) (max. 0.75 dB) (max. 0.5 dB) (max. 0.3 dB)
Return Loss Typ. 260 dB | Typ. 250 dB Typ. 235 dB Typ. 260 dB | Typ. =50 dB Typ. 235 dB
(against master plug) (min. 50 dB) (min. 40 dB) (min. 22 dB) (min. 50 dB) (min. 40 dB) (min. 22 dB)
Operating Temperature -40to 75°C -40to 75°C
vounscour_ N IR v I I R e N
Green Blue Beige Black Aqua Green Blue Beige Black Aqua
Interface IEC 61754-4 IEC 61754-20
Qualification ANSI/TIA 568.3-D ANSI/TIA 568.3-D

<Note 1> Tight buffered 900um except for Nylon coated fiber
<Note 2> SM: ITU-T G652.B&D, G657.A1&A2 / MM62.5: IEC60793-2-10 Alb / MM50: IUT-T G.651.1, IEC60793-2-10 Ala.l, IEC60793-2-10 Ala.2

Quick SC and Quick LC (for 2 mm/3 mm round cord)
Quick SC

B Same Installation as 900 umfiber type Connector kit
BINo crimping process and crimping tools

M Optional tools helps the installation easier

M Optional tools.
Cord Tool (for removing outer sheath and making slits)

= % Quick LC
Quick-SC for round cord Quick LC for round cord
Product Name Q-SC-APC<SM>- | Q-SC-SPC<SM>- | Q-SC-PC<62.5>- | Q-SC-PC<50>- | Q-SC-PC<I0G>- | Q-LC-APC<SM>- | Q-LC-PC<SM>- | Q-LC-PC<62.5>- | Q-LC-PC<50>- | Q-LC-PC<10G>-
#AT #F-T #F-T #F-T #F-T #AT #F-T #-F-T #-F-T #F-T
Fiber Type SM MM62.5 MM50 MM50 (10G) SM MM62.5 MM50 MM50 (10G)
Fiber Diameter 2 mm or 3 mm <Note > <Note2> 2 mm or 3 mm <Note > <Note2>
Polish APC SPC PC APC SPC PC
Insertion Loss Typ. £0.3 dB| Typ. <0.2 dB Typ. <0.1dB Typ. £0.3 dB| Typ. <0.2 dB Typ. <0.1dB
(against master plug) (max. 0.75 dB) (max. 0.5 dB) (max. 0.3 dB) (max. 0.75 dB) (max. 0.5 dB) (max. 0.3 dB)
Return Loss Typ. 260 dB| Typ. 250 dB Typ. 235 dB Typ. 260 dB| Typ. 250 dB Typ. 235 dB
(against master plug) (min. 50 dB) (min. 40 dB) (min. 22 dB) (min. 50 dB) (min. 40 dB) (min. 22 dB)
Operating Temperature -40to 75°C -40to 75°C
Housing Color SM.APC MM62.5 MM50aqoe) |IIENIAS MM62.5 MM50q06)
9 Green Blue Beige Black Agua Green Blue Beige Black Aqua
Interface IEC 61754-4 IEC 61754-20
Qualification ANSI/TIA 568.3-D ANSI/TIA 568.3-D

<Note 1> Tight buffered 900um except for Nylon coated fiber

<Note 2> SM: ITU-T G652.B&D, G657.A1&A2 / MM62.5: IEC60793-2-10 Alb / MM50: IUT-T G.651.1, IEC60793-2-10 Ala.l, IEC60793-2-10 Ala.2
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Optical Connectors

Field Installable Connectors (Mechanical Type)

e-SC Universal @ /e-LC Universal (for multi-fiber medias)

B Renewed by enhancing the
workability (e-SC Universal)

W Available for six types of fiber
media with universal cable
holder

BSame assembly procedure as e-
SC for flat cable after fitting fiber
media to universal cable holder

Universal Universal

Connekbr Kit (
(ex. e-SC Universal )

e-SC Universal / e-LC Universal (for multi-fiber medias)

Product Name e-SC-APC<SM>A-6-U \ e-SC-UPC<SM>F-6-U \

e-LC-APC<SM>-025H-A-T |

e-LC-UPC<SM>-025H-F-T

Fiber Type SMcNote >

Eiser Diameier 250 pm, 900 pum tight Buffer, 2 mm cord, 3

mm cord,

Flat cable 2x3 mm or 1.6x2 mm or 2x2 mm)

Polish APC UPC APC UPC
Insertion Loss Typ. =0.3dB Typ. =0.2dB Typ. =0.3dB Typ. =0.2dB
(against master plug) (max. 0.6 dB) (max. 0.5 dB) (max. 0.75 dB) (max. 0.5 dB)
Return Loss Typ. 260 dB Typ. 250 dB Typ. 260 dB Typ. 250 dB
(against master plug) (min. 50 dB) (min. 40 dB) (min. 50 dB) (min. 40 dB)

Operating Temperature

Housing Color

Interface

IEC 61754-4

-40to 75 °C

SM.APC SM.UPC SM.APC SM.UPC
Green Blue Green Blue

IEC61754-20

Qualification \

ANSI/TIA 568.3-D

<Note 1> SM: ITU-T G657.A1&A2

Assembly Tool Kit

B Available for Quick SC, Quick LC, e-SC
and e-SC/e-LC Universal type

r 2
V

)
“. =
' ® ®

Connector termination principle based on mechanical splice technology on site

(@ Carrying Bag
@ Fiber Cleaver
(3 Fiber Stripper
(@ Nipper

(® Alcohol Bottle
(® Cotton Pad

Visible Light Source(VLS) Kit

M The light power of this VLS is optimized to check splice visual
inspection for SEl field installable connector.
F ' Before fiber insertion

After fiber insertion

Attenuator

If assembly is succeeded, red

E Patch cord light power can be decreased.

Structure

Plug internal structure

Refraction matching agent
Clamp

Pressure plate

Rz Z

Ferrule

SPC/PC polishing

3 ‘ Built-in fiber
@ Fiber fixing mechanism

Insert wedge, Insert optical fiber

Pressure
plate

Clamp

DN
e

Insert wedge

OQuter housing

/A
\"

/\

ﬂ

Wedge

@Insert
optical fiber

©)
/ (release clamp)

*Cross section as seen
from the side

Wedge extraction method (fiber fixing)

Optical fiber

V-groove plate

3Wedge extra-
cition method

/ (fiber fixing)

*Cross section as seen
from the front

//"/////»
MNW
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Field Installable Connectors (Fusion Splice Type)

Optical Connectors

Lynx-CustomFit™ Splice-On Connector

Splice-on fiber optic connector enabling quick, easy and reliable permanent field terminations

BEliminating crimping process and crimping tools SC LC FC ST Q8MPO /12MPO
MRequires neither adhesives, hand polishing, nor matching gel L’g%ifg IEC61754-4 | IEC61754-20 | IEC61754-13 | IEC 617542 | IEC61754-7-1
B Can apply for the place required low return loss as SMEMVE
. Insertion ,
analog transmission, etc. Loss SMF: Ave.0.2 dB, Max. 0.3 dB Low Loss (LL) Max. 0.4 dB
BCan apply for wide temperature range. (against master MMF: Ave.0.1dB, Max. 0.25 dB SMF
plug) Standard Loss Max. 0.75 dB
Return Loss SMF: = 60 dB (APC), = 55 dB (UPC) )
(against master plug) MMF: = 30 dB (PC) SMF: = 55 dB

Lineup for Single Fiber Connector (Lynx-CustomFit™ Ver.3)

Connector
type

Polishing
type

fiber type

Connector

Color fiber / Cord diameter

Boot type

APC

SM Green

SC

e UPC

250 4m/900 pm 2

SM Blue

[FC

MM50(0M2)

2mm with 900 um Tight Buffer |Standard boot

Black Short boot 3

o PC

MM50(OM3)

2mm with 900 um Loose Buffer
Agua

MM62.5(OM1)

: 3mm with 900 um Tight Buffer
Beige

*1 ST connector is available for SM(UPC polishing) and MM(PC polishing).

*2 250 um/900 um is applicable for the following; 250 um, 900 um Tight buffer,
900 um Loose Tube and 900 um Loose Buffer.

*3 Short boot is available for SC and LC type of 250 um/900 um tight buffer.

Lineup for MPO Connector (Lynx-CustomFit™ Ver.2)

SJ103}09UuU0)
|eoido

Guide Pin fiber/Polishing type | Connector color Cord diameter
SM Low loss Yellow | RBN: 8c/12¢ Bare Ribbon
) . o SM Standard loss Green RND: 8¢/12¢ Round cord
With / Without guide pin I Gues Ovp) Low loss' | Black (@3mm)
MM50(0OM3) Low loss Adqua RBC: 8¢/12¢ Ribbon cord

Structure

Pre-cleaved

Pre-polished
ferrule

ST MPO

Fusion splice point

e-SC Fusion™ Connector

*MM50(OM2) Low Loss type is available for 12c(12-fiber).

ferrule sub-assembly

Splice protection sleeve

Disposable Holder

Optical fiber

Screw on Collar

M Compatible with the rectangular drop cable.

e-SC Fusion™ Connector

WNo crimping process and crimping tools. Ordering Code

ESCF-SC/APC | ESCF-SC/UPC

Fiber Type SM
Applicable Cable Indoor Cable/Drop Cable 1.6X2.0 to 2.0X3.1 (mm)
Polish APC [ UPC

Insertion Loss

SM: Typ. <0.15 dB, Max. < 0.3 dB (against master plug)

Return Loss

SM: =60 dB (APC), =50dB (UPC) (against master plug)

Operating Temperature

-40 to +75 °C

Housing Color

SM.APC SM.UPC
Green Blue

Interface

IEC 61754-4

B Assembly Tools Qualification

IEC 61753-1 Cat.OP

Jacket remover Cable Holder

<

Fiber cleaver Cable snips

19
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Optical Connectors

Field Installable Connectors (Fusion Splice Type)

Assembly Procedures

. —
(D Set Ferrule on Holder @ Fusion Splicing (3 Shrinking Sleeve @ Secure Aramid yarn ® Complete
Connector Kit
b\ MPO-RBN
Assembly Tools
An appropriate . Sheath splitter | Sheath splitter
Tool Name Sumitomo Electric | Fiber cleaver | Jacket remover Thermal jacket [LYNX-CORDTOOL- | [LYNX-CORDTOOL- |Aramid yarn snips ST assembly tool
[Part No.] ) ) remover [LYNX-ST-AT-01]
fusion splicer 1.6-2.4] 2.0-3.0]
Appearance —
o @forl6/24mm| @for2/3mm
Single Cord @ with all current e 4 cord cord ® @ for ST connector
Fiber Fiber models [ [ J @ for %34 mm — — — @ for ST connector
RoundCord/ P o PY o @ for round cord / PS -
MPO RibbonCord | @ with ribbon ribbon cord
fibi li
Bare Ribbon foer spiicer [ J — [ J — — — —

Fiber Holders for Single Fiber Connector (Lynx-CustomFit™ Ver.3)

Fiber Holders for MPO Connector (Lynx-CustomFit™ Ver.2)

Left side
(setting fiber / cord)

Right side
(setting ferrule sub-assembly)

12-fiber: FHM-12V
8-fiber: FHM-8

LYNX2-C(MT)
(Plastic, Standard) *
LYNX2-C(MT) Metal

(Metal, Option)

Part No. Part No.
Type Left side Right side Type
(setting fiber / cord) | (setting ferrule sub-assembly) )
FHS-025 or Bare Ribbon
250 um fiber LYNX-S.LB
FHS-09 Round Cord
900 pum Tight Buffer v
Ribbon Cord
900 pm Loose Tube LYNX-S-LB ) . Totorei (Efel
900 fim Loose Buffer > LYNX-C-PLS (Plastic, Standard)
or
with QOZOer %?g;gt Buffer LYNX-S LYNX-C (Metal, Option)
2 mm cord
with 900 um Loose Buffer LYNX-S-LB
3 mm cord
with 900 um Tight Buffer LYNX-S

*1pc of LYNX-C-PLS holder is supplied with every 10 connectors.

Lynx-CustomFit™ Duplex LC Clip
LC turns into Duplex type easily

M One piece, Simple design
M Easy installation, Retrofittable and detachable design
BLC for 250 um / 900 um Tight Buffer,
250 um / 900 um Tight Buffer(Short Boot), 900 um
Loose Buffer, 1.6 mm and 2 mm types are available
BClip size: W13.4 mm x H12.6 mm

are available

Note: In case of the optical cord with 2.4mm or larger diameter, please
ask the ordering code of the connector.
20

*1pc of LYNX2-C(MT) holder is supplied with every 100 connectors.

Lynx-CustomFit™ Short Boot Application

Compact size for small cabinet

MShort Silicone Boot
WSC and LC for 250 um and 900 um Tight Buffer types




Optical Connectors

MPO Cabling Solution

MPO Cabling Solution

Our MPO cabling solution enables users to efficiently install high-density
connections between optical switches and servers.

FlexMPO™
trunk cable assembly

Network rack

iy

/]
V)

|eoido

0O
o
=}
=)
®
o
o
o
2
n

PrecisionFlex™
rack mount
patch panel

PrecisionFlex™
rack mount
patch panel

FlexMPO™ FlexMpPO™

PrecisionFlex™

PrecisionFlex™
MPO cassette

MPO cassette

» FlexULC™ Pro » FlexULC™ Pro

Switch Server

PrecisionFlex™
MPO Cassettes & Rack Mount
Patch Panel

FlexULC™ Pro

Uniboot LC Connector FlexMPO™ Connector

i

N

-Easy to change polarity
-Applicable with ¢1.6mm slim cord

-Ultra compact
-Easy to change polarity

-Unique LC adaptor tiltup design
-144 Fibers per 1U high-density
connections

MPO Cassettes for 19 inch rack (Fixable ModI

BMore cost efficiency
B Max.12 MPO cassettes per 1RU.

Capacity of Capacity of LC . Dimensions .
PIREEIUEE REME Ceet ey 12MPO cassettes connectors Sk WxHXD(mm) el
PFCST-1U-S [ ] Max.12 Max.144 1Y) 440X44X345 Approx. 2.2 kg
PFCST-1U-F12 - Max.12 Max.144 1Y) 440X44X209 Approx. 1.0 kg

21




Optical Connectors

MPO Cabling Solution

o)
el
3
2] FlexULC™ Pro
3
§ New Uniboot LC connector with easy handling .
§ for high-density applications NN s
£ P ,/;"'/ 1 2 "
<l - b -
J‘) P ( <
\“« ’ m‘/v .
$ .
Single-Mode A
Multi-Mode

Refined design, Compact body
B Approx. 52 mm body allows users to handle easily
even in limited workspaces.

Easy polarity change, Toolless
B Unigue housing design enables users to change polarity
without exposing fibers and tools.

0

/'\

-

Slide outer housing Reverse Reinstall Completed

Applicable for dia.1.6 mm round cord
B Cable’s congestion and workability

in racks are improved by using dia.

1.6 mm slim round cord.

®2 mm zip cord ®1.6 mm round cord /

zip cords ' round cords

Comparison of bundled
72-fiber cord status

22



Optical Connectors

MPO Cabling Solution

Round Cord with FlexULC™ Pro Connectors

WFlexULC™ Pro patch cords are applicable for various applications such as
10G/25G/100G LC Ethernet connections and LC optical patch panels

@0

Cable type Round cord
W Applying with world top class ¢1.6 mm 2-fiber slim cords allows users to Fiber count 2
improve cable congestions, handling more easily. Nom. Cable Diameter [mm] 1.6
Nom. Weight [kg/km] 3.0
. Max. tensile strength [N] 80
BFlammability (LSZH grade)
0S2:7.5
Min. bend radius [mm] OM3:15
FR polyethylene sheath OM415
C $0.25 mm optical fiber : Single-Mode Multi-Mode
’ Insertion Loss =0.5dB =0.3dB
Strength member Return Loss =40 dB =25dB
Applicable Media | ¢ 1.6 mm Round cord (2-fiber)
) Polarity change Available
@ 1.6 mm Round cord (2-fiber) i IEC61754-20

SJ103}09UuU0)
|eoido

LSZH cord assembly with FlexULC™ Pro connectors

— 1]

>

P
Ilqﬂ]il i
et

TIA568.3 A-to-A

TIA568.3 A-to-B

Ordering Information

(';: (')l:;rt Fiber type Cc:)r;r}ie;;?r: gA/ Cc;)r:)nl;escgic:*gB/ Porarity Product Name
052 FlexULC™/SPC FlexULC™/SPC A-to-A 2-FULC.S-FULC.S-SM(PA-A2)-LR-A-L
SM(PA-A2) FlexULC™/SPC FlexULC™/SPC A-to-B 2-FULC.S-FULC.S-SM(PA-A2)-LR-B-L
5 OM3 FlexULC™/PC FlexULC™/PC A-to-A 2-FULC.P-FULC.P-GI(PE-AT0G)-LR-A-L
GI(PE-A10G) FlexULC™/PC FlexULC™/PC A-to-B 2-FULC.P-FULC.P-GI(PE-A10G)-LR-B-L
oM4 FlexULC™/PC FlexULC™/PC A-to-A 2-FULC.P-FULC.P-GI(PE-A10G+)-LR-A-L
GI(PE-AT0G+) FlexULC™/PC FlexULC™/PC A-to-B 2-FULC.P-FULC.P-GI(PE-A10G+)-LR-B-L

23
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Optical Connectors

MPO Cabling Solution

PrecisionFlex™ MPQO Cassettes & Rack Mount Patch Panel

Unique design MPO cassettes and rack mount patch panel
with easy handling and high-density connection.

BNew rack mount patch panel can accommodate
max.144-Fiber connections per 1RU.

. Front view: LC adaptor arrangement
W12pcs cassettes (12-fiber) can be arranged

horizontally on new patch panel.
This allows users to install and remove the cassettes easily.

BUnique LC adaptor tilt-up feature has been applied
and allows users to connect and release easily.
LC adaptor has a shutter and has been enhanced
dust resistance.

Tilt-up feature

BNew MPO cassette has 12-fiber(12MPO) and
24-fiber(24MPO) configurations.

[ —

LC adaptor with shutter

1U rack mount patch panel

Ordering Information

PrecisionFlex™ MPO cassette

. . Insertion loss Dimensions
Product name Fiber count Fiber type Connector (dB) WXHXD(mm)

PFCST-SM-1X12MPOM-LC-S 12 SM OS1/0S2 12MPO-LC SM:0.65 34X150%X40

MM:0.55 -—
PFCST-MM-1X12MPOM-LC-S 12 MM OM3/0OM4 12MPO-LC (Against Master) 34X150%X40
PreclslonFlex™ 1U rack mount panel
Capacity of Capacity of A Dimensions q
Product name Code tray 12MPO cassettes LC connectors Size WXHXD(mm) Weight

PFCST-1U-S [ ] Max.12 Max.144 |V} 440X44X345 Approx. 2.2 kg
PFCST-1U-F12 - Max.12 Max.144 1V} 440X44X209 Approx. 1.0 kg
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Optical Connectors

MPO Cabling Solution

FlexMPO™ Housing for Round Cord (dia. 3.0 mm. dia.3.8 mm)

conventional

e.g. Transmission w/90 °Load

_ Objective : 130N A IL < 0.3 dB

for 3.0mm cord

l«———»| 36%reduce (cf, requirement : 22 N A IL < 0.5 dB)

38 mm

Easy to Use & Ultra compact World Top Class, Super Short Telcordia GR1435 Objective spec.
compliant

RS Tl s

S
- Y T N o
oL
- L @
Push-Pull with outer housing Push-Pull and compact Tab Can change gender w/o disassembly
(Like SC connection) (Can set after mounting) Can change polarity( w/ disassembly)

MPO Connector Connector MPO (1 r‘ow type)
Fiber Type SM MM50,MM50 (10G)
Features . / Media Type Bare Ribbon, 3 mm Round Cord, Jacketted Ribbon Cord
BEasy to attach/detach by a push-on action Fiber Count 812 >
M Enables high-density connection of //Q Polish APC Flat PC
many fibers as a unit ’))9 Insertion Loss* Std.Loss Low Loss Std.Loss Low Loss
[ Maximum 0.75 dB 0.35dB 0.75 dB 0.35dB
Typical** 0.2dB 0.1dB 0.15dB 0.08 dB
Round cord Ribbon Return Loss* > 55 dB —
MPO (1 row type)
B With 12-fiber ribbons arranged on ferrule Connector MPO (2 row type)
Fiber Type SM \ MM50,MM50 (10G)
Media Type Bare Ribbon, 3.8 mm Round Cord, Jacketted Ribbon Cord
Fiber Count 24
Polish APC Flat PC
MPO (1 row type) Insertion Loss* Std.Loss Low Loss Std.Loss Low Loss
[ Maximum 0.75 dB 0.35dB 0.75 dB 0.35dB
MPO (2 row type) | Typical** 02dB 015dB 02dB 015dB
Return Loss* > 55 dB —

Features
W With two 12-fiber ribbons arranged in parallel

on a ferrule, 24 fibers are connected as a unit.

*: Values against master plug
** Reference Values

M Most suitable for high-density fiber ; Connector Common
connection ; SIVSGIRSY SM.Low Loss MM50 MM50q06)
MPO (2 row type) Housing Color Yellow Black Agua

Interface IEC 61754-7
*: At the time of order, specify whether or not the guide pin is necessary.
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Optical Connectors

MPO Cabling Solution

Round Cord with FlexMPO™ Connectors Fiber count 8 | 12 | 24
. . ’ . . X Fiber Diameter [mm] 0.25
BRound cross section for any direction bending at installation Nom. Cable Diameter [mm] 3 [ 3 [ 38
BWUL1651 flammability(Plenum grade) Nom. weight [kg/km] 90 [ 90 | 13
Max. tensile strength [N] 100
Min bend radius [mm] 25
Connector B
/L
A\
)/
Total length = XXX [m] (Specify XXX as 001 to 100) o
=
Ordering Information
Fiber " Connector Connector MPO Polarity Insertion
Count SRR A B TIA-568.3 Loss oLl e
. OM3 PEAIOG No pin No pin Type-B 3A008AP-VJIVJIIZZZB-XXXM
OM4 PEATOG+ QG8MPO Q8MPO Type-B 4AQ08AP-VJIIVJIIZZZB-XXXM
0S2 PAPB Type-A 2A012LP-VDIVDIZZZA-XXXM
Type-A 3A012AP-VDIVDI1ZZZA-XXXM
OM3 PEA10G . )
12 No pin No pin Type-B 3A012AP-VDIVDIZZZB-XXXM
12MPO 12MPO Low Loss
Type-A 4A012AP-VDIVDIZZZA-XXXM
OM4 PEAIOG+
Type-B 4A012AP-VDIVDIZZZB-XXXM
0S2 PAPB Type-A 2A024LP-VDIVDIZZZA-XXXM
No Pin No Pin
24 OM3 PEA1OG 24MPO 24MPO Type-A 3A024AP-VDIVDIZZZA-XXXM
OM4 PEA10G+ Type-A 4A024AP-VDIVDIZZZA-XXXM
Trunk Cable with FlexMPO™ Connectors Fiber count 8 [ 12 [ 24 | 24 | 48
] ] ] Fiber count per sub unit 8 | 12 | 12 | 24 | 12
M Optical cables with enhanced mechanical strength for Fiber Diameter [mm] 0.25
backbone cabling and horizontal cabling Nom. Cable Diameter [mm] 55 55 10 6.5 10
Nom. weight [kg/km] 40 40 85 50 85
Max. tensile strength [N] 660 660 660 660 660
Min bend radius [mm] 55 55 100 65 100

Connector A

E »

: )

Cord length = CCC [m]

(Specify CCC as 0.2 to 3.0)

»
<€ >

Connector B

w5

+

Cord length = DDD [m]
(Specify DDD as 0.2 to 3.0)

a5

<
<

Total length = XXX [m] (Specify XXX as 001 to 550)

Ordering Information

Fiber Fiber count + Connector Connector MPO Polarity Insertion
Caunt: per sub Fiber type A B TIA-568.3 Lo Product Name
s 5 OM3 PEA1OG No pin No pin Type-B 3CO08AJ-VII-CCC-VJ1-DDDB-XXXM
OM4 PEA10G+ Q8MPO Q8MPO Type-B 4CO08AJ-VJI-CCC-VJ1-DDDB-XXXM
OS2 PAPB Type-A 2CO012LJ-VD1-CCC-VDI1-DDDA-XXXM
Type-A 3CO12AJ-VD1-CCC-VD1-DDDA-XXXM
OM3 PEA1OG . .
No pin No pin _ ~ _ _ _ _
12 12 12MPO 12MPO Type-B 3CO12AJ-VD1-CCC-VDI1-DDDB-XXXM
Type-A 4C012AJ-VD1-CCC-VD1-DDDA-XXXM
OM4 PEATOGH+
Type-B Low Loss 4C012AJ-VD1-CCC-VD1-DDDB-XXXM
No pin No pin _ R _ ~ _ R
12 OM3 PEA10G 12MPOX2 12MPOX2 Type-B 3C024AJ-VDI1-CCC-VD1-DDDB-XXXM
24 OS2 PAPB Type-A 2D024LJ-VD1-CCC-VDI1-DDDA-XXXM
No pin No pin _ /D1 /D1 B
24 OM3 PEA10G 24MPO 24MPO Type-A 3D024AJ-VDI1-CCC-VDI-DDDA-XXXM
OM4 PEATOG+ Type-A 4D024AJ-VD1-CCC-VD1-DDDA-XXXM
No pin No pin
48 12 OM3 PEA10G 12MPOX4 12MPOX4 Type-A 3C048AJ-VD1-CCC-VD1-DDDA-XXXM
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Optical Connectors

Multi-Fiber Optical Connector & Application / MPO Polarity & Basic Connection with Optical Transceivers

I Optical Fan-out ||

Transition Pieces

Features

M Various types of devices for separating multi-
fiber ribbons into individual fibers are available.

FO8 for 8-fiber cord

Breakout Box for 12-fiber ribbon

Shape Type Number of usable fibers | External dimensionsfmm] | Shape on Multi-fiber side | Shape on Single-fiber side
Round FO8 2,4,8 »8X50 Cord Cord
FOTIL 12 PNX54 Cord Cord
Rectangular Breakout Box 4,812 39X11X5 Ribbon $0.9 mm fiber

* For more information about the cord to be connected on the single fiber side, contact Sumitomo Electric.

I MPO Polarity & Basic Connection with Optical Transceivers|
12MPO Connector Polarity

TIA-568.3
Type-B

TIA-568.3
Type-A

|eo1do

0O
o
=}
=)
®
o
o
o
2
n

Key Key

Key up Key up

Key down

Key up

FiberNo. 123456789101112 2110987654321 12345678910112 2110987654321

24MPO Connector Polarity

TIA-568.3
Type-A

TIA-568.3
Type-C

Key

2110987654321
242322212019181716151413

12345678910112
13141516 171819 20 2122 23 24

Key down
11291078563412

Key up
FiberNo. 123456789101112

Fiber No.

Key up Key down
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Optical Connectors

MPO Polarity & Basic Connection with Optical Transceivers

Basic Connectivity of 10 G BASE-SR(12 MPO)

TYPE-A
A B
B -
B / A cassette

TIA-568.3 A-to-B duplex patch cord

MPO polarity:TIA-568.3 Type-A
MPO type:Female to Female

#1\ Key up Key down /#1
| :'l T o
1 =———_IKI}
#12 Female MPO Cable assembly Female 412

TIA-568.3 A-to-A duplex patch cord

cassette E \—%

Basic Connectivity of 40G BASE-SR4 without Patch Cord (12MPO/Q8MPO)

#1 #1

Key up MPO Cable assembly Key up l

| - o

= | g [ ¢}
Female MPO polarity:TIA-568.3 Type-B Female I

#12 MPO type:Female to Female #12

A B
B —& i
2 MPO
B A cassette

TIA-568.3 A-to-B duplex patch cord

TYPE-C

MPO polarity:TIA-568.3 Type-C
MPO type:Female to Female

C Key up Key down #1

#12 Female MPO Cable assembly Female #12

TIA-568.3 A-to-B duplex patch cord

Basic Connectivity of 100G BASE-SR10 (24MPO)

Key up Key down

_— 4
=]
— &

Female Female
Fiber1-12

T T :  —T
Fiber13-24

24MPO Cable assembly

MPO polarity:TIA-568.3 Type-A
MPO type:Female to Female




Optical Connectors

Tough and Flexible Cable Assembly for Indoor Installation / SC Connector with Shutter

PureFlex™-Slim Cable

Adequate strength, remarkable tenacity, and exceptional ease of storage.
PureFlex™-slim is an epoch-making fiber-optic cable for indoor installation, allowing the technician
to handle it as casually as a power cord.

BINew face of the PureFlex™ series of sturdy cables are Cable type PureFlex™-slim
resistant to being stepped on and bending. Just 3 mm in Number of fibers 1
tside di ter PureFlex™-slim bri bout substantial Standard cable outside diameter 3.0 mm
.Ou side diame ?r’ L_Jre_ .ex -slim brings about substantia Permissible side pressure < 0.1dB @ 1200 N/25 mm for 1 min
improvements in reliability and look. Permissible bending 7.5 MM (When incorporating G.657.A2)
MMakes the most of the highly bending-resistant Access series __ radius 10 mm (When incorporating G 657.A1
Applicable connector SC with shutter

fibers. (Permisisible bending radius of 1I5mm when incorporating
PureAccess™-PB and of 7.5mm for use with PureAccess™-[A2])

B Strong and tenacious, this cable can be tied up to make an
excess length compact or can be accommodated in an ONU
with ease.

Adequate strength

SJ103}09UuU0)
|eoido

Exceptional ease of storage Strong against right-angle bending

SC Connector with Shutter

Substantially improved SC connector with its ease of handling.
When disconnected, the shutter at the end of the connector closes to prevent soiling or damage to the ferrule end face.

BWhen the connector is engaged, the shutter self-
retracts in the connector.

WM Designed not to allow leakage of light, this
connector prevents the light from entering the eye.

Connector disengaged
from adapter

The shutter housing extends
automatically and the metal

Fully compatible with SC connector shutter closes.

The SC connector with shutter accommodates any cord or
cable that can be attached to an SC connector. Connector engaged
with adapter

Connector type s-SC As the shutt by itself
; ! s the shutter opens by itself,
A(Eft'i'ciﬂibb'e?cf,'i?r SM(PAA2) the connector serves as an or-
Connecting Loss (fomsten <0.5dB dinary SC connector. Inside view
Return Loss (Type of polishing) > 40 dB (SPC) of adapter
Housing color Black
Connector boot color White
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Optical Connectors

Optical Connector Cases / Optical Connector Sleeves

Optical Connector Case for Indoor Installation

Facilitates connection between in-coming cable and premise cable such as PureFlex™-slim cable

Me-SC connector assembled with in-coming cable connects to Product name Optical connector case
SC connector at the end of PureFlex™-slim cable. Capacity of connection 1
. . . . .. . Connection SC, SC with shutter, and e-SC
W Easy to implement high reliable indoor wiring with el asernserarivall
PureFlex™-slim cable. Dimensions 25(W)X15(H)X140(L) mm

Mits structure allows to joint with cable protection guide
(duct) for smart indoor wiring.

SC adapter is encased here. Connectors are removable independently of each other. The case is joined to a cable protection guide.
No possibility of loss of a cover.

Optical Connector Sleeve

30

Accommodate SC connectors in a compact body

M Easy to equip a demacation point in FTTx and LAN network B — Optical connector sleeve | Optical connector sleeve
W Compact, smart, design to fit in the installation circumstance : ME4 MST
Installation Outdoor Indoor
. SC Connector,
Features of optical connector sleeve ME4 Applicable Connector]  e-SC connector &-SC connector
. . . Capacity of connection 1
M Allows indoor FTTx installation work to be separated 1P code PX4 —
from outdoor FTTx installation work Connector Sleeve
L . ) X X o with gasket X1 Connector Slgeve X1
[l Aerial installation hanging on the suspension wire of drop Composition N cocsorion Accessories
cable without install onto the wall of the user’s house (Self-bonding tape etc.) (Tapping screws etc.)
Optical Connector Sleeve ME4 Optical Connector Sleeve MS1
(Outdoor use) (Indoor use)

L SC connector
e-SC connector (cord diameter up to 2 mm)



Optical Closures / Optical Cabinet

Optical Closures /

Optical Cabine

Optical Closure (for Underground / Pole Mount / Wall Mount)

[GP4-224]/ [GP4-212]

BDome type, compact in size
suitable for hand hole

B Can accommodate drop
cable (option)

BRe-usable sealing system
allows re-assembly without
additional material

Straight/branch joint

— Splice

Product name GP4-224 \ GP4-212
Installation Underground or Wall / Pole mount
: Mid-span joint . Mid-span joint
. Straight / i Straight / H
Joint type s with excess A with excess
branch joint Length of cable branch joint Length of cable
Single fiber | 144 splices 96 splices 96 splices 72 splices
Splice (0.25mm) (144 fibers) (96 fibers) (96 fibers) (72 fibers)
capacity 4-fiber ribbon 60 splices 40 splices 40 splices 30 splices
kil (240 fibers) | (160 fibers) | (160 fibers) | (120 fibers)
6 splice trays | 4 splice trays 8 splice trays 6 splice trays
Number of trays (24C tray) (24C tray) (12C tray) (12C tray)
and 1loop tray and 1loop tray

MEasy to open/close cover

with buckle fastener Mid-span joint with

excess length of cable

— Splice

* Example of use : The product does

Calolls e.””y Main:2cable, Branch:2 cables
capacity
Appli_cable cable Main:5-12 mm or $10-16 mm, Branch:¢8-16 mm
diameter ’ ’ ’
Operating temperature —20~+60 °C
IP Code P68
Dimensions 205(W)X155(D)X275(H) mm
Weight Approx. 3.0 kg

not include cables or cords.

[GP4-424] / [GP4-412]

B Compact and light weight closure

Wo6f single splice capacity for GP4-424, 72f single splice
capacity for GP4-412

B Capacity for 2 main cables and max. 4 branch joint or
16 round type drop cables, or 32 flat type drop cables

MEasy cable sealing with reusable mechanical sealing system

B Easy mounting on and removal

Product name

GP4-424 | GP4-412

Installation Underground or Wall / Pole mount
Splice capacity . )
Ginelz (e, 96 fibers 72 fibers
Numgg; énrfa;plice 24 splices 12 splices
Cable entry Main 2 cables, Branch 4 cables or
capacity 16 round drop cables or 32 flat drop cables

from pole or wall with snap on
mounting kit

Straight/branch joint

— Splice

Applicable cable

Main Cable ¢5-12 mm or ¢10-16 mm, Branch cable $8-20 mm

diameter Round Drop ¢3.5-7.5 mm, Flat Drop 1.8-2.5x 3.0-4.5 mm
Operating 50 - o
temperature 20 -+60°C
IP rating 1P68
Dimension 205(W)X155(D)X275(H) mm
Weight Approx. 3.0 kg

Mid-span joint with
excess length of cable

— Splice

3

* Example of use: The product does not include
cables or cords.

[GP4-424 NDC]

WISP/OSP demarcation design by color coded tray system

B Compact and light weight closure

M Capacity for 2 main cables and max. 16 round type drop
cables or max. 32 flat type drop cables

BSeamless work from drop cable installation, to drop fiber
splicing by interconnected optical splitter mountable drop
tray and splicing tray

W Easy and quick drop cable fixing system with newly
developed cassette style drop cable retainer

* Example of use: The product does not include
cables or cords.

Product name

GP4-424 NDC

Installation

Underground or Wall / Pole mount

Splice capacity
(Single fiber)

Max. 48 fibers (Max. 24 fibers per side)

Capacity of . .
opticallsplitter 1X8: 3pcs, 1X16: 3pcs
Caloliz e_ntry Main 2 cable, Round Drop 16, Flat Drop 32
capacity
Applicable cable Main Cable ¢5-12 mm or ¢10-16 mm,
diameter Round Drop ¢3.5-7.5 mm, Flat Drop 1.8-2.5x 3.0-4.5 mm
Operating 20 - +60 °C
temperature
IP rating P68
Dimension 205(W)X155(D)X275(H) mm
Weight Approx. 3.0 kg

38U (22RO

/ seinso|D [eando
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Optical Closures / Optical Cabinet

Optical Closure (for Underground / Pole Mount / Wall Mount)

[GP8]

MHigh density dome type closure with compact size

|288f single splice capacity

M Capacity for 2 main cables and max. 6 branch joints, or 24
round type drop cables, or 48 flat type drop cables

MEasy cable sealing with reusable mechanical sealing system

B Easy mounting on and removal from pole or wall with snap on
mounting kit

Product name

GP8

Installation

Underground or Wall / Pole mount

Applicable fiber

Single fiber 12-fiber Freeform Ribbon™

Splice capacity

250 um:864 fibers

cLEilegy 200 pum:864 fibers

Number of splice

24 splices per tray 6 splices (72 fibers) per tray

Straight/branch joint

— Splice

per tray
Cable entry Main 2 cables, Branch 6 cables or
capacity 24 round drop cables or 48 flat drop cables
Applicable cable Main Cable $8-20 mm, Branch cable ¢$8-20 mm
diameter Round Drop ¢3.5-7.5 mm, Flat Drop 1.8-2.5x 3.0-4.5 mm
temperature 20-+60°C
IP rating P68
Dimension 280(W)X214(D)X317(H) mm
Weight Approx. 4.0 kg

Mid-span joint with
excess length of cable

* Example of use: The product does not include
cables or cords.

— Splice

[Gl4]

B Compact and light weight closure

M2 main cables, 2 branch cables capacity and 192f single
splice capacity

W Accepts a wide range of cable diameters with universal
grommet design

B Applicable usage for in-line (straight / branch joint) or
butt end

M Easy cable sealing with reusable mechanical sealing

Product name

Gl4

Installation

Underground or Wall mount

Applicable fiber

Single fiber 12-fiber Freeform Ribbon™

Splice capacity

192 fibers 432 fibers

Number of splice

24 splices per tray 6 splices (72 fibers) per tray

per tray
Cable entry Main 2 cables, Branch 2 cables or
capacity 8 round drop cables or 16 flat drop cables

system

Straight/branch joint

1
n |
|

Splice

Applicable cable

Main Cable ¢8-20 mm, Branch cable ¢$8-20 mm,

diameter Round Drop ¢3.5-7.5 mm, Flat Drop 1.8-2.5x 3.0-4.5 mm
Operatin o
ten?peratugl]'e -20-+60°C
IP rating P68
Dimension 225(W)X141(D)X465(H) mm
Weight Approx. 3.5 kg

Mid-span joint with
excess length of cable

Splice

* Example of use: The product does not include
cables or cords.
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Optical Closures /
Optical Cabinet

Optical Closure (for Underground)

[G|8S] Product name GI8s

. L i Installation Underground
MHigh d_en5|ty 'n.'lme closure of C‘?mpaCt S.Ize . Applicable fiber Single fiber 12-fiber Freeform Ribbon™
M 384f single splice or max. 432f single splice capacity by 384 fibers (16 trays) / 720 fibers (10trays) /

changing position of tray base Splice capacity

W Capacity for 2 main cables and max. 6 branch joints, or Number of splice

max. 432 fibers (18 trays) | max. 864 fibers (12 trays)

24 splices per tray 6 splices (72 fibers) per tray

24 round type drop cables, or 48 flat type drop cables per tray i
W The latest inline closure with splittable main cable port Cable e_’;try a Ma"j”dz Cab'e;] 5'3“04*;3%‘3?2'95 or o
for easy installation of high-count cable Eabacity round drop cables or at drop cables
BWSingle piece gasket which is independent from the Applicable cable Main Cable $8-24 mm, Branch cable $8-20 mm
gle p 9 o P - diameter Round Drop $3.5-7.5 mm, Flat Drop 1.8-2.5x 3.0-4.5 mm
cable port grommets, providing secure air and water :
8 Operating 220 - +60 °C
tightness temperature
Straight/branch joint IP rating IP68
Dimension 228(W)X517(L)X225(H) mm
n | Weight Approx. 7.5 kg
[ |
Splice
Mid-span joint with
excess length of cable
* Example of use : The product does ]
not include cables or cords other
than the module.
C )) o of
— 23
Splice L=
o5
o=
=5
- @ 3
[GI-TN] By
W High-capacity Product name GI-TN
M Suitable for high-fiber count 12-fiber ribbon cable 'j‘sFat”?“O” S ht;’gdefggoluf‘dt -
. . e . oin ] ral ranchn joint(option
Re-usable sealing system allows reassembly without additional material smg; fiber ;’88 ; oint(option)
. splices (288 fib
BEasy to open/close cover with buckle fastener Splice |__(025mm) plices (288 fibers)
capacity 12-fiber ribbon 432 splices (5184 fibers) (Pliable Ribbon)
Straight/branch joint 144 splices (1728 fibers) (Standard Ribbon)
Number of trays 24 trays
Calsllz eptry Main: 2 cables, Branch: 1cable
capacity
- Applicable cable Ao . ha
Splice e g o Main: ¢8-35, Branch: ¢8~35 mm
Operating temperature —20-~+60 °C
IP Code IP 68
Dimensions 293(W)X246(H)X618(L) mm
Weight Approx. 12 kg

* Example of use: The product does not include
cables or cords other than the module.

About In-line type and Dome type

Closure is categorized as In-line type or Dome type by the direction of cable entries.

In-line type has cable entries at both sides and used for aerial or manhole (big enough to work inside).

Dome type has cable entries at one side and is used for hand hole (small and unable to work inside).

In case of installation into hand hole, joint work is done at outside, then closure and the excess length of cables are stored into handhole.
When storing closure, In-line type needs larger space than Dome type because it has Cable slacks at both sides.

In-line type Closure Dome type

Direction of cable entries

Closure

Cable_- - .
Direction of cable entries

=gy g

A)Aerial (Strand mount)  (B)Underground (Hand hole / mahnhole) ~ *  (C)Underground (Hand hole / mahnhole) (D)Aerial (Pole mount)
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Optical Closures / Optical Cabinet

Optical Cabinet (for Outdoor / Indoor)

[CTBO1]

B Compact and slim design to fit into limited spaces, such as inside poles or lamp posts

B Complete demarcation between Main cable and drop and/or pigtail

W Pass through fiber storage Rk METE

CTBO1

B Wall and pole mount Installation

Pole mount / Wall mount

M IP55 rated

Joint type

Straight / branch joint, Mid-span joint with excess
length of cable + Connectorized splitter / FO cord

Splice —+——= -
LSS Splice

e | Single fiber
capacity

R
esC (0.25 mm)

8 splices (8 fibers)*In case of connectorized splitter

/ cord pre-installed,6 splices (6 fibers)

m Connector
T Connector-connection
capacity

i Splitter

8

with
Uncut connector

J Uncut-fiber capacity
fibers

100 fibers(250 pum single fiber)

L i Splitter capacity

1X4:20r1X8:1

Connector type

SC,LC

D bl
rop caole Cable entry capacity

Main: 2 cables, Drop: 8 cables

Main cable

Applicable cable diameter

Main: $8-12 mm, Drop: 1.8-2.5 X 3.0-4.5 mm

IP Code

IP 55

Dimensions

100(W)X190(H)X50(D) mm

Weight

Approx. 0.5 kg

* Example of use : The product does
not include cables.

I Optical Splitter Module (for Cabinet) ||
SMC

B Compact size (business card sMc | sMc | smMc | sMc | sMc | sMmc
size) for Cabinet. Redcaans | 2o | G0 | Gy | Gy | Gl | Gy

M installable inside the narrow Branch 2 4 8
space of MDF. Connector type | SC/SPC | SC/APC | SC/SPC | SC/APC | SC/SPC | SC/APC

M Attaches to cabinet door Dimensions 57(W)X85(D)X28(H) mm 57%"2??;%3”
with magnet.

WFits in 19 inch rack (1U).

SMC<4S><1> SMC<8S><1>

34

P2=0 : Without magnet
P2=1: With magnet
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Fiber-Optic Systems

High Density 1X2 Optical Switch

High Density Product name IX-OPTSW.
19 inch Rack applicble, 32 of 1X2 switch per sub rack MEREEEER: }Manalgemenftprotocol 10/1OSC')\‘II;4APSE -
A n nterface -
Mass S_cale SWItChmg . . Power supply AC100-240 V(50/60Hz)
512. Switches are Cf)trOled by Only one trigger signal to Cooling system Forced blowing using a cooling fan unit
switch to backup line Operating | Temperature 0-+50 °C
High Cost Advantage conditions | Humidity 5-90 %(Non-condensing)

Lower initial cost by unit architecture Low power Dimensions 440(W)x430(D)x44(H) mm(EIA 1U)

consumption (1I0W typ.)
High Reliability

Optical/functional specification example(optical switch unit)

. . . Insertion Loss =15dB
Dupllcat_ed povyer (hot-swappable) Havmg_ a latching Switchng Time 210 msec
mechanism Maintenance features conforming to Fiber break detection threshold Z40-+10 dBm
versatile SNMP Switching protection time 1-1000 msec

Optical connector LC

Rapid shifts from primary epuipment to backup one
Simultaneous switching at opposite side equipment by grouping function
Applicable for all optical transmission equipment because of protocal and bit-rate free

Primary Equipment Primary Equipment

==

Automatically
detection

-

Data center Data center

Backup Equipment Backup Equipment

Rapid shifts from primary route to backup one
Simultaneous switching at opposite side switch by grouping function

~emEm G
~

Backup route

-

Data center

Data center

Automatically

detection
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High Density 1X2 Optical Switch

Fiber-Optic Systems

Monitoring communication signal By using grouping function video
route can switch to backup route without individual monitoring

lPrimary route

<.

Communication

~

Data center

Backup route

Automatically

detection

Rapid shifts from primary epuipment to backup one
Simultaneous switching at opposite side switch by grouping function,
so it applicable to link aggregation system

N

Closure

>

P 4
\2X2coupler

LXK

\4 :
T T— T,
Primary Equipment " SESSSSISIRIRItE amSmaIEEIR RIS

~

Data center

=
>
<

Backup Equipment

Primary Equipment

g
—
—

~gE
~

e
-7 Data center

—

Backup Equipment
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Passive Optical Products

Filters and Couplers

A 1550 nm

OTDR

.
( ) A 1490 nm 11625 nm ( )
GPON OLT —
2.5 Gbps —
L J A 1310 nm ]
Splitter
( ) A 1577 nm Aall(download)
10 G-PON OLT —_— CEXx —_—
10 Gbps — Module | «——
L J A 1270 nm Aall(upload) 10 G-PON
GPON(2.5 G)
p - 4 Xin + Video
1524-1544 nm Fiber optic filter
— (with OTDR)
NG-PON2 OLT WM —
40 G (10 Gbps x 4) Module |<«——
—
4 Ain

1596-1603 nm

WDM Filter

RX
1550 nm -

Optical Fiber Coupler and PLC Splitter Structures

Anti-reflection
treatment

vVYVY

Fused region

Optical fiber coupler has bundles of optical fibers fused
together, as shown above.

The input light is equally split into two or four parts at the
fused region and output via ports.

Optical fiber couplers are most suitable for 1x2 or 1x4 splits

since those with few splits are relatively simple to fabricate.

38

Waveguide

PLC splitter is waveguide joined with optical fibers, as shown above.

The waveguide made of sheet glass has optical channels in the form of
tree-like branches. While being guided through the channels, light is equally
divided into Multiple ports (up to 64) and output via ports.

PLC splitters are optimal for 1x2 to 1x64 split applications since they
facilitate the construction of many optical circuits in a compact size.



Optical Splitters/Optical Splitter Modules

Broadband

Wide product lineup
from 1x2 to 1x64 splits
High reliability

Small foot print with
®»0.9 mm tube.
Broadband

Wide product lineup
from 1x2 to 1x32 splits
High reliability

20nm Spacing of
CWDM Channel Plan
Low Insertion Loss
High Isolation

Can combine and separate
optical signals into each
wavelength with optical filter.
WM module : used for 8
wavelengh of NG-PON2

CEx module: used for GPON,
10G-PON, NG-PON2, Video,
and OTDR.

Low insertion loss and high
resolution

No. of ports

X2 | x4 | 1x8 [ 1x16 | 1X32 | 1x64

Wavelength

1260-1650 nm

Insertion loss

<4.0 dB[<7.5 dB [<10.3 dB[<13.5 dB|<16.7 dB[<20.4 dB

Loss uniformity

<0.6 dB|<0.8 dB| <1.0 dB [<1.0 dB | <1.3 dB |<2.0 dB

Return loss

=55 dB

Operating/storage
temperature range

—40-+85 °C/—40~+85 °C

Dimensions
(WXHXL) AXAX40 mm | 4X4X40 mm | 4X4X40 mm | 7X4X50 mm | 7X4X50 mm | 12X4X60 mm
No. of ports X2 X4 1X8 1X16 1X32

Insertion loss
(with connector)

<47dB | <81dB | <11.0dB | <141dB | <17.3dB

Connector Type

SC/UPC or SC/APC

4 D('V”\}iif'xol_”)s 7X4X60 mm | 7X4X60 mm | 7X4X60 mm ‘ 12X4X60 mm | 20X6X80 mm
Channel 4 ch \ 8 ch
Operating wavelength Act6.5 nm
Insertion loss <25dB [ <35dB
Isolation =30 dB
\ Directivity =50 dB
\ ) Return loss =40 dB
1 Operating temperature —20-+70 °C
/ Dimensions 120(L)X80(W)X8(H) mm
WM Module CEx Module
GPON :1290-1310, 1480~1500
. 10G-PON : 1260-~1280, 1575-1580
Olgﬁ';;'][vm‘ge NP ooy '>*% ING-PON2 : 1524-1544, 1506-1603
Video : 1550-1560
OTDR : 1625
Insertion Loss <28dB <20dB
. > 30 dB (Except Video, OTDR)
Isolation =30 dB =15 dB (Video, OTDR)
PDL =<0.3dB =<0.3dB
Return Loss =45dB =45dB
Directivity > 50 dB > 50 dB
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Fiber-Optic Cords/Cables

! Features of Hard Plastic Clad Silica Fiber (H-PCF) ||

Advantages of H-PCF over conventional optical communication fibers

@ High NA feature (capability to capture a large amount of
light) ensures compatibility with low-cost optical modules
(electrical-to-optical and optical-to-electrical transducers).

Approximate optical module pricing

Price
(¥/piece)
100K
10K 4+
K=
01K +
Transmission rate
| | |
™ 10M 100M G

H-PCF structure

Core (transmits light)
Pure low-loss quartz

Hard cladding (confines
light)High-hardness plastic

Coating (enhances strength)
Fluororesin

Excellent wavelength characteristics
Transmission loss versus wavelength

Transmission loss (dB/km)

Transmission loss (dB/km)
15

@ Another feature of H-PCF s its suitability for use with easy-to-fit crimp & cleave

optical connectors. As an optical fiber for medium- to long-distance transmission
involving the use of many optical modules and connectors, H-PCF is effective in
reducing system installation costs and extending transmission distances.

Assembling crimp & cleave optical connector
(optical connector CF-2071)

Optical connector
assembly

Crimping ferrule Cleaving optical fiber

H-PCF applications, data rates, and transmission distances

Data rate(Mbps)

AGF

100 HT-20/05

HS-20/06
HC-20/07

Transmission

For middle speed & 10 distance (m)

long distance
© 0K
! K

ol | 100 —_

in the home —"" in the building/office/factory : public telephone network

Excellent mechanical
characteristics
Bending loss characteristics

: Data loss
—— HC-20/07 : increase (dB)
— HS-20/06 :
: 1.00 50/125 Gl AGF
10 — : :
: - W, 010} B\a\n
! 5 : H-PCF(HC-20/07)
I \\/ .
] 001}
: S — . 0 :
600 650 700 750 800 850 600 700 800 900 1000 : Y S 10 15
Wavelength (nm) Wavelength (nm) : Winding diameter (nm)
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Fiber-Optic Cords/Cables

! Standard Type (HC) |

H-PCF Fiber Types H-PCF Cords

Product name HC-20/07 Cord type Single-fiber cord
Category Standard Sl
IFlBEF e HC Cord sheath
T ﬂ Coating
Schematic Optical fiber
Refraction-index v drawing 200 mm
profile T T 230 mm
05 mm
D2mm. N
Core material Silica glass Quter diameter 2.2 mm
Core diameter [um] 200 -
Cladding material Fluoroacrylate Cord type 2-fiber cord
Cladding diameter [ym] 230
NA 0.4*2
Attenuation [dB/km] 7 ﬂ
Bandwidth [MHz/km] 14*2 .
Test wavelength [nm] 800 band Schematic
Application General industries and FA drawing
*1. The figure depends on the light source. Contact us for further information.
*2. The figures are for reference purposes.
Quter diameter 2.2X4.4 mm
H-PCF Cables (2-fiber cables are shown as examples.)
Type/Application Standard Flexible Nonmetallic
Inside a control board Cord — —
Product name:2-C-V Product name:2-C-VCT Product name:NM2-C-V
PVC PVC
Indoor*2
84
QOutdoor _ _
Feature Highly flexible No metal included
Type/Application Flame-retardant Fire-resistant Overhead Underground
Inside a control board — —_— — —
Product name:SF2-C-LAP Product name;SF-400-OPT*3
Indoor*2 _— _—
Product name:2-C-LAP-SSD | Product name:2-C-LAP-MAZE
il PE
QOutdoor I
20~
Feature Resists the spread of fire. Resistance to fire*3 With messenger wire With metal armor

*1. In cases where the cable length needs to be 200 m or more, or if a great tension will be applied to the cable during laying, such as when pulling the cable with a

winch, use a multi-type optical fiber cable with a center tension member.

*2. A LAP-sheathed outdoor cable must be used even for indoor use if a cable is anticipated to be soaked or immersed in water.

*3. Fiber-optic cables of this class meet the criteria for heat-resistant fiber-optic cables (Circular Notice No. 178 dated December 12, 1986, by the Director, Fire and
Ambulance Service Division, Fire and Disaster Management Agency, Ministry of Home Affairs). They resist heating in a pattern following the fire temperature
curve, reaching 380°C in 15 minutes, and are suitable for control and operation purposes in fire protection systems.

* For eco-friendly types and composite feeder line types, consult us.
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! Compound-Glass-Fiber-Compatible Type (HS) |
H-PCF Fiber Types

Product name HS-20/06
Category Standard S|
Fiber type HS

Refraction-index
profile

t

——

[ As pure silica glass with no impurities is used as a core for the
compound-glass-fiber-compatible fiber, attenuation is less
than half that with the compound-glass fiber, enabling data
transmission with improved system margin and higher reliability.

W The use of pure silica glass instead of inherently weak
compound glass and reinforcement with hard polymer cladding
results in mechanically strong, reliable fiber cords and cables.

W Highly accurate connector attachment is possible without a
cumbersome and skill-requiring polishing process (only cleaving

with the special cutter is required).

P \\ H-PCF Cords
Cord type 2-fiber round cord
Core material Silica glass
Core diameter [um] 200 m
Cladding material Fluoroacrylate . P
Cladding diameter [um] 250 Schematic Q
NA 0.46 drawing 200 mm
Attenuation [dB/km] 6 25% mm
Bandwidth [MHz/km] 10 8 =2 M
Test wavelength [nm] 800 band £ MM
Application General industries and FA Quter diameter 2.8 mm
* The figures are for reference purposes.
H-PCF Cables (2-fiber cables are shown as examples.)
Type/Application Standard Reinforced type Flexible Nonmetallic
Inside a control board Cord — — —

Product name:2-FOD-V*

Product name:2-D-V

Product name:2-D-VCT

Product name:NM2-D-V

I PVC m‘ PVC HT PVC pVC
Indoor*2 mal
:
( )
i v el b e
Product name:2-D-LAP
Outdoor W _— _—
Feature — \ Center tension member Highly flexible No metal included
Type/Application Flame-retardant Overhead Underground

Inside a control board

Indoor*2

Product name:SF2-D-LAP

PE

i
U

Outdoor

Product name;SF2-D-LAP

Product name:2-D-LAP-SSD

Product name:2-D-LAP-MAZE

PE

S

PE

HT
&

Feature

Resists the spread of fire.

With messenger wire

With metal armor

*1. In cases where the cable length needs to be 200 m or more, or if a great tension will be applied to the cable during laying, such as when pulling
the cable with a winch, use a multi-type optical fiber cable with a center tension member.

*2. A LAP-sheathed outdoor cable must be used even for indoor use if a cable is anticipated to be soaked or immersed in water.

*3. Fiber-optic cables of this class meet the criteria for heat-resistant fiber-optic cables (Circular Notice No. 178 dated December 12, 1986, by the
Director, Fire and Ambulance Service Division, Fire and Disaster Management Agency, Ministry of Home Affairs). They resist heating that follows
the fire temperature curve, reaching 380°C in 15 minutes, and are suitable for control and operation purposes in fire protection systems.

* For ecological types and composite feeder line types, consult us.
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Installation location

Installation location and Application Category o qlitable x.... Not to be used
Type Ig::qdeel Rack Trough Conduit QOutdoor conduit Overhead Buried
Single-fiber cord O X X O*2 x x x
2-fiber cord O X X Ox*2 X x x
Indoor cable w1 oy %
(2-C-V etc)) O O O Oz X x x
Outdoor cable *
(2-C-LAP etc) O O O O O X X
Self-support cable _ _ _ N J— O X
(2-C-LAP-SSD etc.)
Steel-armored cable — _ — — — — @)
(2-C-LAP-MAZE etc.)

* Excessive tensions and side pressures must be avoided.

* The weatherability of colored sheaths is low. Always choose black cables for installation in places exposed to direct sunlight.

*1. A LAP-sheathed outdoor cable must be used even for indoor use if a cable is anticipated to be soaked or immersed in water.

*2. Since cable sheaths are made of PVC, it is recommended to use LAP-sheathed cables (with the outermost layer being made of polyethylene) where an oil or chemical
harmful to PVC is used. Flame-resistant cables must be used for installation in a culvert (in accordance with Article 143 of the Electric Installation Engineering Standards).

*3. The cables are suitable if appropriate hangers are used.

Installation location Requirements

Rack Trough Conduit Qutdoor conduit Overhead

Installation location

Provide protection
Cord against damage caused _— R JRE— -
by falling objects.

Provide protection Provide protection Conduits are assumed . . Excessive tension or
. X . . Avoid any sections . >
Cable against excessive against excessive to be made of steel or . ; vibration must not be
; f immersed in water. )
forces if present. forces if present. PVC. applied.
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H-PCF

Optical Connectors/Tools

For Standard (HC) Cords/Cables

Applicable standard JIS FOI(FC) \ JIS FO5 \ JIS FO7

The optical connectors shown below can be factory-attached to various standard cords or cables at your request.

Glue & polish type

Product name:;CF-1001H | Product name:CF-1501H Product name:CF-2071H

Optical connector-
equipped cable

Another option for the user is to purchase the desired items from the various standard cables and optical connectors shown below and to assemble them using the tools shown below.”

Crimp & and cleave type

Product name:CAF-230C-P | Product name:CF-1071 | Product name:CF-1571 Product name:CF-2071

Optical connectors

(field assembled) Use the tools below to assemble the crimp & cleave connectors shown above.
and fitting tools Product name:CAK-0057-EX

, o
=2

Reference fiber Consult us. Product name:CAT-1001H*2 Product name:CAT-2001H*2

— Product name:lAT-4000*3

Inline adapter _

*1. Users are recommended to attend our technical workshop provided for the correct use of these products. For more information, visit: http://
www.optigate.jp/course/hpcf_course.html

*2. For other types of H-PCF fiber than the HC-20/07, contact us.

*3. Due to the insertion of an inline adaptor, the transmission distance is shortened.

For Cords/Cables of Compound-Glass-Fiber-Compatible Type (HS)

Applicable standard Optical connector Tool Power tester Reference fiber Inline adapter

Product name:DL-72 Product name:CAK-0068-EX Product name:CAT-7200% Product name:CAT-7201H Product name:lAT-7000*2

JIS FO8

- 7
?;,& 44

*1. Two power tester sets are required for the measurement of cables after laying.
*2. Due to the insertion of an inline adaptor, the transmission distance is shortened.
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Basic Information on Optical Fibers/Cables

| Structure of Optical Fiber ||

The typical structure of optical fiber is illustrated in the following figure.
Optical fibers are composed of two glass layers known as the core and
the cladding, which are coated with protective acrylate layers. For this
protective layer, Sumitomo Electric utilizes a dual-layer acrylate coating
structure. The precisely controlled coating diameters and the exceptional
mechanical performance of our fibers, which contribute to high product
reliability, are highly regarded by customers in the device and cable indus-
tries.

The typical coating diameter of optical fiber is 250 um. In addition,
Sumitomo Electric has developed fiber products with 200 m coating
diameters by leveraging our fiber coating technologies. A 180 um coating
diameter is also available for the PureAccess™ series, which complies with
Recommendation ITU-T G.657.A1and A2.

To find out more, please visit our Optical Fibers website.

Core
e.l. Cladding

Primary Coating
Secondary Coating

Ribbon Fiber

Ribbon fiber provides an excellent way to boost the productivity of con-
nector assemblies and facilitates mass fusion splicing for greater produc-
tivity. The ribbon is composed of 4,8 or 12 colored fibers for fiber counts
as great as 1000. The fibers are encapsulated by a UV-acrylate material
which can be easily removed with standard strippers for mass splicing or
easily peeled apart for single fiber access. Ribbon can be spliced at once
with mass -fusion splicer and easy for identification in high fiber-count
cable.

1.1 mm

T S —
20000

Primary coated Ribbon matrix

fiber (0.25 mm)
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} Fiber Categories |

Several types of optical fibers are recommended by ITU-T.
Recommendations as below.

ITU-T Transmission Sumitomo
Recommendation Type Category wavelength band | Electric Products
G.6511 Multimode Graded-index | 850 and/or _
e fiber (MMF) MMF 1300 nm region
PureBand™
series
G.652 Standard SMF | 1260-1625 nm PureAccess™
series
Dispersion
G.653 shifted fiber 1550 nm region -
(DSF)
. PureAdvance™
G.654 Cutoffshifted | 1530-1625 nm | series
Single mode Z Fiber series
fiber (SMF) Non-zero
dispersion
G.655 shifted fiber 1460-1565 nm -
(NZDSF)
Wideband
G.656 NZDSF 1460-1625 nm -
PureBand™-R
Bending-loss PureBand™-Plus
Ciz7 insensitive SMF 1260-1625 nm Pur.eA(:cessTM
series

(ITU-T: International Telecommunication Union - Telecommunication
Standardization Sector)

Sumitomo Electric’s product lineup offers a wide range of optical fibers
complying with various ITU-T Recommendations e.g. G.652, G.657, and

G.654.

G.651 (multi mode fiber)

Multi mode fiber (MMF) is used for communication over short dis-
tance, such as LAN and datacenter. MMF classified M1to M4 accord-
ing to ISO/IEC. Each bandwidth and distance is defined as follows.

Bandwidth | 1Gb/s Link | 1Gb/s Link |10Gb/s Link |10Gb/s Link

850/1300 nm | 1000BASE-SX | I000BASE-LX | 10BASE-SR | I0BASE-LX4

OM1| 200/500 275 m 550 m 33m 300 m
OM2| 500/500 550 m 550 m 82m 300 m
OM3| 1500/200 1000 m 550 m 300 m 300 m
OM4| 3500/500 1100 m 550 m 550 m 300 m

ITU-T G.651is another name for OM2/0OM3 or MMF(50/125). ITU-
T recommendation does not have OM1 or MMF(62.5/125) which is
still popular in US. The core of MMF(50/125) has a refractive index
profile gradually changing

from the center of the core to

the cladding, which enables o
K L . e‘gaa Refractive index
multiple of transmission light NAT distribution

(mode) travel with nearly the

same velocity.

ITU-T G.652:

ITU-T G.652 SMFs are the most widely used optical fiber in the
world. G.652.B is the base category of G.652. G.652.D has similar
characteristics with G.652.B, but also has reduced water peak
attenuation around 1380 nm to allow transmissions in the extended
wavelength of 1260-1625 nm.

Sumitomo Electric’s standard SMFs, PureBand™ series and
PureAccess™ series are compliant with ITU-T G.652.D.

ITU-T G.657:

ITU-T G.657 fibers have improved bending loss performances
compared with ITU-T G.652 fibers. These fibers can be used for
many applications where the space is limited and bend optimized
cabling is advantageous, e.g., datacenter, FTTH, access, and metro
networks.
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Subcategories G.657.A1 and G.657.A2 are appropriate for a
minimum bending radius of 10 and 7.5 mm, respectively. These
fibers are also upward compatible with ITU-T G.652.

Sumitomo Electric’s bend insensitive fibers, PureBand™-R,
PureBand™-Plus and PureAccess™ series are compliant with ITU-T
G.657.A1 or G.657.A2.

ITU-T G.654:

ITU-T G.654 fibers are loss-minimized and cut-off shifted at a 1550
nm wavelength region, and optimized for use in the 1530-1625 nm
region. The very low loss G.654 fibers can be used for long distance
transmission applications, including submarine cable systems and
long-haul terrestrial systems.

(G.654.B has a large MFD compared to G.654.A and G.654.C, and can
be applied to long distance and large capacity WDM transmission
systems. G.654.D has a yet larger MFD to further improve the
optical signal to noise ratio (OSNR) characteristics. G.654.E is
optimized for high bit-rate coherent transmission in terrestrial long-
haul systems.

Sumitomo Electric’s ultra-low loss submarine fibers, Z Fiber series is
compliant with ITU-T G.654.B, G.654.C, or G.654.D.

Sumitomo Electric’s ultra-low loss terrestrial long-haul fibers,
PureAdvance™ series is compliant with ITU-T G.654.E.

Classification of Techniques Used forI
Optical Fiber Connection/Splicing

Optical fibers are joined either by fusion/mechanical splice, which is
a permanent joint, or by connectors, which can be disengaged re-
peatedly. Optical connectors are used mostly at joints that need to
be switched for optical service operation and maintenance reasons,
while permanent joints are in use mostly in other applications.

Mechanisms of Light Loss at
Optical Fiber Joint

When joining optical fibers, the opposed cores must be properly aligned.
Optical fiber connector/splice loss occurs mostly in the following manner.

(1) Poor concentricity
Poor concentricity of joined optical fibers causes a connector/splice loss.

In the case of general purpose single-mode fibers, the value of connector/
splice loss is calculated roughly as the square of the amount of misalign-
ment multiplied by 0.2. (For example, if the light source wavelength is 1310
nm, misalignment by 1umresults in approximately 0.2 dB of loss.)

(2) Axial run-out
A connector/splice loss occurs due to an axial run-out between the

light axes of optical fibers to be joined. For example, it is necessary
to avoid an increased angle at fiber cut end when using an optical
fiber cleaver before fusion splicing, since such an angle can result in
splicing of optical fibers with run-out.

(3) Gap

An end gap between optical fibers causes a connector/splice loss.
For example, if optical fiber end faces are not correctly butt-joined
in mechanical splicing, a splice loss.

(4) Reflection

An end gap between optical fibers results in 0.6 dB of return loss at the
maximum due to the change in refractive index from the optical fiber to
the air. Cleaning optical fiber ends is important for optical connectors. In
addition, the whole optical connector ends should be cleaned because
loss can also occur due to dirt between optical connector ends.

I Classification and Principles of
Fusion Splices

Fusion splicing involves the melting and joining of optical fibers
using heat generated by an electric arc between electrodes. Fusion
splicing is classified into the two methods, as follows.

(1) Core alignment method(core alignment)
Optical fiber cores observed with a microscope are positioned with
the help of image processing so that they are concentrically aligned.
Then, an electric arc is applied to the fiber cores. The fusion splicer
used has cameras for observation and positioning in two directions.

Before
alignment T

Automatic alignment ‘

Fiber core

After
alignment

—’4—

Fusion splicing

(2) Stationary V-groove alignment method (cladding alignment)
This fusion splicing method uses V-grooves produced with high preci-
sion to position and orient optical fibers and utilizes the surface tension
of melted optical fibers for alignment effects (cladding alignment).
Splices made by this method achieve low loss thanks to the recent ad-
vancement of optical fiber production technology, which has improved
the dimensional accuracy regarding the placement of core. This method
is primarily used for splicing a multi-fiber cable in a single action.

Bare fiber

— S —ul
l /// /1

Stationary
V-grooves
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I Notes on Fusion Splicing |

Fusion splicing procedures comprise

(1) the fitting of a fiber protection sleeve, (2) removal of cover layers,
(3) fiber cleaning, (4) fiber cleaving, (5) fusion splicing,

and (6) reinforcing the splice.

(1) Fitting of Fiber Protection Sleeve
The fiber protection sleeve is used to protect optical fibers exposed at

the splice. Make sure that one of the optical fibers is passed through
the protection sleeve before fusion splicing.

(2) Removal of Cover Layers

Using a jacket remover, remove the cover layers to expose the fiber glass.

Notes:

* After cover layer removal, off-cuts are present in the jacket remover.
Remove off-cuts from the jacket remover and clean the blade.

* To remove cover layers from a fiber ribbon, use a heated jacket remover.
For successful removal, warm the cover layers for about 5 seconds before
removal.

(3) Fiber Cleaning

After cover layer removal, clean the fiber glass with alcohol.

Notes:

* Debris of cover layers if remaining on the fiber glass can cause poor
concentricity in fusion splicing or increased splice loss.
Clean the glass fiber thoroughly.

* In the case of a multi-fiber cable, fiber ends may stick together due to
alcohol, causing defective cleaving of fibers.
Flip lightly with a finger to spread out the fibers.

(4) Fiber Cleaving

Follow the optical fiber cleaver operating procedure to cut the fiber.

Notes:

* The loss characteristic of a fusion splice depends on the cleaving.
To reduce cleaving defects, clean the fiber holder and blade of optical
fiber cleaver on a regular basis.

* Keep the cleaved end of an optical fiber away from an object including
your fingers to eliminate the causes of defective splices.

* Avoid scattering fiber off-cuts.

(5) Fusion Splicing

Fusion-splice optical fibers following the operation manual of the fusion

splicer.

Notes:

* Dirt in the V-grooves or clamp of a fusion splicer can cause an unusual
light loss due to poor concentricity.
Clean the fusion splicer thoroughly.

* It is possible to detect faulty conditions of cleaved end if pre-splicing
inspection capability with dual-axis observation is available.

* If the fiber has a curl, lightly squeeze the fiber with fingers to remove
the curl. The placed fiber should bend downward.

(6) Splice Reinforcing

Cover the optical fiber splice with the fiber protection sleeve.

Reinforce the fiber with the sleeve on the heater.

Notes:

* Avoid bending or twisting the fiber when moving it so as not to break
the fiber.

* Position the fiber protection sleeve so that its midpoint is close to the
center of the splice.

* When placing the reinforcement, make sure that the glass fiber is

straight.
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| Optical Fiber Terms |}

Geometrical Characteristics

Core-cladding concentricity error

Core-cladding concentricity error is defined as the distance of the

center position between the core and cladding. Smaller core-clad-

ding concentricity error is preferable for minimizing splice/connec-
tor loss.

Core-cladding
concentricity error

Core
center

Cladding
center

Cladding diameter
Cladding diameter is defined as the outer diameter of the optical
fiber’s glass section, which is the vertical red line in the diagram.

Cladding diameter:
(typ. 125.0 = 0.7 pm)

0) ----Core
----Cladding

777777 Coating

Cladding non-circularity
Cladding non-circularity is defined in the figure.

Major axis

Minor axis

Major axis — Minor axis

Cladding non-circularity (%) = - -
Cladding diameter
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Coating diameter
Coating diameter is the outer diameter of optical fiber’s protecting

layer which is made of acrylates which is the vertical blue line in the
figure.

Coating diameter:
(typ. 250 pm)

,,,,,,,,,,,,,,, Cladding
,,,,,,,,,,,, Coating

Fiber curl radius
Fiber curl describes a tendency of optical fiber to curve along their

length when released from winding on a spool, which affects the
splice quality.
Fiber curl radius is defined as the radius of curvature.

R = Fiber curl radius

'
0
0
‘

i

Coating-cladding concentricity error
Coating-cladding concentricity error is the relative position of the
cladding against the coating in an optical fiber.

Coating-cladding
concentricity error

___.A----- Cladding

-f------ Coating

Cladding
nter L

Coating
center

Optical Characteristics

Mode field diameter (MFD)
Mode field diameter (MFD) is a measure of the cross-sectional area

of the optical field distribution in a single mode fiber. Fibers com-
plying with ITU-T G.654.B, D, and E have a larger MFD compared to
G.652 and G.657, improving the optical signal to noise ratio (OSNR)
for long distance transmission. The MFD value generally increases
with longer wavelengths.

>,
£

0
c
[}
2
£

Attenuation
Attenuation describes the reduction of optical signal power, and is

defined as ratio of the optical power at two points, typically ex-
pressed as the logarithm of the ratio in decibel (dB).

For optical fiber, attenuation per unit length, e.g. dB per kilometer
(dB/km), is typically used as the attenuation coefficient.

Lower attenuation can directly improve the optical signal ratio
(OSNR) for large capacity and long distance transmission systems.
Sumitomo Electric offers ultra-low attenuation optical fibers.

\

v

Point discontinuity
Point discontinuity refers to local deviations on OTDR traces, such

as steps or spikes (as illustrated in the following figure).

Optical power

Distance
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Cable cut-off wavelength
The cut-off wavelength of single-mode optical fiber is defined as the

shortest wavelength at which only a single mode can propagate.
Two approaches can be used to determine the cut-off wavelength:
- Fiber cut-off wavelength: This is measured on a short, uncabled
fiber, typically around 2 meters in length.

- Cable cut-off wavelength: This is measured on a substantially
straight 22 meters cable prepared by exposing 1 meter of decabled
fiber at both ends. Alternatively, cable cut-off wavelength can be
measured on 22 meters of uncabled fiber loosely coiled with >
140mm radius, incorporating a 40 mm radius loop at each end.
Cable cutoff wavelength is preferred to be specified. The recom-
mended cable cut-off wavelength is <1260 nm for ITU-T G.652 and
G.657, while it is <1530 nm for ITU-T G.654.

Multi-mode Single-mode

» Wavelength

v
Cut-off wavelength

Zero-dispersion wavelength

The wavelength at which the chromatic dispersion becomes zero.
For ITU-T G.652 and G.657 fibers, zero-dispersion wavelength is
within 1300-1324 nm.

Wavelength

Chromatic dispersion
o

Zero-dispersion wavelength

Chromatic dispersion slope
Slope of the chromatic dispersion versus wavelength curve.

Zero-dispersion slope
Zero dispersion slope is the chromatic dispersion slope at the zero

dispersion wavelength.
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Chromatic dispersion
An optical signal is generally propagated through a fiber in the form

of a pulse. Chromatic dispersion represents the spreading of optical
pulses in an optical fiber, caused by the different group velocities
of the various wavelengths composing the optical signal spectrum.
Chromatic dispersion coefficient is a change of group delay per unit
length of fiber caused by a unit wavelength change, which is usually
expressed as ps/(hm x km).

>
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*gb long g | slow

[} ©
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2 'short oY fast
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Incident pulse —( 0—> Transmitted pulse

Optical fiber

Polarization mode dispersion
Ideally, an optical fiber has a circular symmetric cross-section.

However, a real optical fiber cannot be perfectly circular and can un-
dergo local stresses. Consequently, the two orthogonally-polarized
modes in the fiber travel at different velocities, causing a pulse
broadening and signal degradation. Since the differential group de-
lay (DGD) time between the two orthogonal modes varies randomly
along the fiber and in time, Polarization Mode Dispersion (PMD) is
defined as an average of the DGD.

Incident pulse

m =
A A

Optical fiber

Transmitted pulse

slow

Macrobending loss
Macrobending loss refers to attenuation of an optical signal’'s power

due to a fiber bend. The smaller the bending radius, and/or the
higher the number of windings, the higher the macrobending loss. It
also generally becomes higher at longer wavelengths.

N

Light out

Bend radius

N

Light in




Basic Information on Optical Fiber Connection/Splicing

Basic Information

Mechanical Characteristics

Proof stress level
The proof stress level refers to the specified value of tensile stress or

strain applied along the entire length of the fiber for a short period
of time. Sumitomo Electric sets the proof stress level higher than
international standards, such as ITU-T Recommendations and IEC
Standards, to enhance the resistance of our fiber products to failure.

Coating strip force
Force required to remove the coating from polymer-coated optical

fiber.

Tensile strength
The maximum tensile stress that the optical fiber can withstand

before breaking when it is axially pulled.

Fatigue or Stress corrosion susceptibility
A dimensionless coefficient empirically related to the dependence of

crack growth on applied stress.

51

5
)
39
34
20
o
5




uoljewJoju| oiseg

Basic Information
FAQs

@1 Is there any limit to the degree of bend in an optical fiber?

A-I The minimum allowable bend radius of optical fibers is generally 30 mm. Therefore, bending an optical fiber to a radius of less than 30 mm should
be avoided. Sumitomo Electric offers bend insensitive fiber products such as PureBand™-Plus, PureBand™-R, PureBand™-R[LL], and PureAccess™,
which have a minimum allowable bend radius of 10 mm. Additionally, Sumitomo Electric has developed a 7.5 mm bend-radius SM fiber called
PureAccess™[A2], which represents an even smaller bend radius.

(22 Multimode optical fibers have a core diameter of 50umor 625um What differences
are there between these specifications?

Az The 62.5umcore diameter is used commonly in the United States, while the SOumcore diameter is generally used in Japan. The dif-
ference in core diameter entails the use of different transmission equipment. Optical fibers made to the larger 62.5um core diameter
spec are easier to connect with transmission equipment, which implies the use of low-cost equipment. In contrast, the 50um core
diameter spec necessitates the use of relatively costly equipment, yet with the advantage of optical fibers enabling a broader band. In
recent years, the 50um core diameter spec has been on the way to the mainstream due to the popular use of the Gigabit Ethernet, for
instance the 10-Gigabit Ethernet, incorporating broad-band optical fibers.

Q3 Which optical cables offer resistance to moisture or water?

A3 Typical examples of such cables are the LAP-sheathed and WB types. The LAP-sheathed cable has the inside of the
sheath lined with aluminum tape to provide resistance to moisture or water. If the sheath is damaged, water may enter
and spread in the cable. The WB cable has fibers wrapped with a water-absorbing tape rendering it moisture/water-
resistant. The water-absorbing material swells in the event of water ingress to prevent the spread of water in the cable.

BLAP-sheathed cables have “LAP” in HEWB cables have “WB” in their product names.

their product names. Example: SZ slotted-core ribbon cable [100SM(PAPB)—SZ4R—WB—E]
Example: Core-and-strands cable [BNHGI(PE-AIG)—L—LAP—FR]

Q4 In case SM fibers with the different mode field diameter were spliced, the splicing
loss was extremely large. Is there a good solution to this problem?

A4 The OTDR method is in wide use for measuring the splice loss. When the splicing loss of SM fibers with the different mode field diameter is
measured by OTDR, the measurement value is not the true splicing loss but the apparent splicing loss.
The OTDR measures the level of radiation scattered back by the optical line and collected by the receiver of the instrument. Since the back-
scatter coefficient depends on the mode field diameter of the fiber, the splicing loss differs by the direction of the incident light.
The error in a measurement made in one direction will be positive (Fig.1), and the error in the other direction will be negative (Fig.2). The use
of an average of readings taken in opposite directions cancels the error due to differences in the backscatter coefficient of the two fibers (Fig.3).
Even the same SM fibers (the nominal mode diameter: 9.2 um) have different mode field diameters within a design tolerance of +/-0.4 um. If
the accurate splice loss is desired, it is necessary to conduct the measurement in two directions.

Apparent splice loss by one way OTDR measurement True splice loss by two way OTDR measurement
Fig.l In case pulse is incident into In case pulse is incident into The use of an average of readings taken in
9-!the fiber with smaller MFD. ““| the fiber with larger MFD. *“| opposite directions cancels the error.
Splice loss (=a+Aa) Splice loss (=a—Aa) True splice loss
Measurement is apparently large. Measurement is apparently small. (a+ra)+ (@—Aq)
® In this case, the splice is apparently (= f)
lossless (rather, amplifying). @
be) P P
® [0] [0]
) ) 8
5 a 3 3
o I°} o
8 aa ) s
® s
@:Fiber with smaller MFD. (Larger backscatter coefficient) a:True splice loss
@:Fiber with larger MFD. (Smaller backscatter coefficient) Aa:Error of splice loss
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Q5 Is there any good method to measure the connecting loss?

A5 HSingle mode Reference connector
Set up is shown in Fig.1. It is compliant to IEC 61300-3-4. Lightsource Measurement:P1(dBm)

Light source DOSQE‘%@, Measurement:P2(dBm)

Connector under test | Connecting Loss(dB)=P1-P2 |

In case the connector is impossible to connect an Reference connector Multimode patch cord * Calculate
i : . connecting losses
optical power meter, use a multimode patch cord on Light source NOdtc as shown gbove‘
the receiving end as shown in Fig.2.
9 9 «— Panel front T
Light source [ | [ Opfica
power meter
—_——

Connector under test  Multimode patch cord

EMultimode Reference connector
Figure 3 shows the set up for measuring the multimode con- Light source Mode Filter pow%mr Measurement:P1(dBm)
nector. It is compliant to IEC 61300-3-4. ; y Optical
Light source Mode Fiter PR Measurement:P2(dBm)

The objective of a mode filter is to remove unwanted tran-
sient higher order modes and eliminate measurement inaccu-
racies. The mode filter consists of five, close-wound turns on a
smooth round mandrel whose diameter is selected to ensure Table 1. Mandrel diameter sizes

transient modes have been attenuated and steady-state con-

ditions have been achieved. The diameter of the mandrel may #
differ from fiber to fiber depending on fiber and coating type. 62.5 | 20

The typical mandrel diameters are shown in Table 1.

Connector under test |Connecting Loss(dB)=P1—P2|
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€ Sumitomo Electric Industries, Ltd.

Tokyo

Sumitomo Electric Industries, Ltd.
1-3-13,Motoakasaka,Minato-ku,

Tokyo 107-8468, Japan
https://sumitomoelectric.com/products/fiber-optic-products

Shenzhen

Sumitomo Electric Trading (Shenzhen) Co., Ltd.
3407-10, No.4 Excellence Century Center,

Fuhua 3 Road, Futian District, Shenzhen

518033, China

Tel: +(86)-755-8270-6880

Kowloon

Sumitomo Electric Asia, Ltd.

Suite 05-08, 40/F, Office Tower, Langham Place,
8 Argyle Street, Mongkok, Kowloon, Hong Kong
Tel: +(852)-2830-7466

Bangkok

Sumitomo Electric (Thailand) Ltd.
B.B.Bldg. 15F, 54 Sukhumvit 21 Road,
Soi Asoke, North Klongtoey, Wattana,
Bangkok 10110, Thailand

TEL: (66) 2-260-7231~5
https:/www.setl.co.th/en/home

Singapore

Sumitomo Electric Asia Pacific Pte., Ltd.
Creative Resource 31 International
Business Park #02-10, Singapore 609921
TEL: (65) 6261-3388
https:/www.seap.com.sg/

Manila

SEI (Philippines) Incorporated

4th Floor, King's Court 1 Building

2129 Chino Roces Ave, Makati City Philippines
TEL: (63) 2-811-2755~56

Gurgaon

SEIl Trading India Pvt. Ltd.

802, Vatika City Point, M.G. Road,
Gurgaon, 122002,Haryana, India
TEL: (91) 124-457-7470
https:/www.seti.co.in/

Los Angeles

Sumitomo Electric U.S.A., Inc.

21241 South Western Avenue, Suite 120, Torrance,
CA, 90501 U.S.A.

TEL: (1) 310-782-0227
https://global-sei.com/usa/seusa/

Irvine

Sumitomo Electric U.S.A,, Inc.

2 Park Plaza, Suite 380, Irvine, CA 92614
TEL: (800) 358-7378
https://global-sei.com/usa/seusa/

New York

Sumitomo Electric U.S.A. Holdings, Inc.
600 5th Avenue, 18th Floor

New York, NY 10020

TEL: (1) 212-490-6610
https://global-sei.com/usa/seusa/

North Carolina

Sumitomo Electric Lightwave Corp.
201 South Rogers Lane, Suite 100,
Raleigh, NC 27610, U.S.A.

TEL: (1) 919-541-8100
https://sumitomoelectriclightwave.com/

London

Sumitomo Electric Europe Ltd.

Unit 220, Centennial Park, Elstree,
Hertfordshire, WD6 3SL, U.K.

TEL: (44) 208-953-8118
https://sumitomoelectriceurope.com/

Australia

SEI Australia Pty Ltd.

8 Comalco Court, Thomastown,
VICTORIA 3074 Australia

Mail: seau-contact@info.sei.co.jp

Dubai

Middle East Office

Dubai Airport Free Zone, Bldg. 4WA,
Office 702

P.O. Box 54890, Dubai, UAE

TEL: (971) 4-701-7338

/\ ATTENTION

P Please read the instruction manual carefully before use.

» Should any problem related to the industrial property of a third party occur due to the use of the product
in this catalog, we will not be liable for any responsibility if our design structure or manufacturing method

is not directly involved.
Seeking your kind understanding.

P If any of the products indicated in this catalog fall under the foreign exchange or foreign trade regulations,
export permission based on the law stipulated by the Japanese government is imperative.

P Changes to the specifications of the products indicated in this catalog is done without prior notice.
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