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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRES -

Part 2-50: Product specifications —
Sectional specification for class B single-mode fibres

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bll national electrotechnical committees (IEC National Committees). The object of IEC jisi_to pron|
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical” Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter (referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National\Committee intere
n the subject dealt with may participate in this preparatory work. International,) governmental and 1
jovernmental organizations liaising with the IEC also participate in this preparation.”IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance, with’ conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as’ nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical (committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for internatiénal use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made/to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible~-far the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in ¢heir national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding national or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
pssessment services and, in some areas,~access to IEC marks of conformity. IEC is not responsible for
services carried out by independent certifieation bodies.

All users should ensure that they hayé the latest edition of this publication.

No liability shall attach to IEC optits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn_to_the Normative references cited in this publication. Use of the referenced publication
ndispensable for the correct application of this publication.

Attention is dfawn to the possibility that some of the elements of this IEC Publication may be the subjed
patent rights/1EC shall not be held responsible for identifying any or all such patent rights.
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s redline version of the official IEC Standard allows the user to identify the chan

es

made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60793-2-50 has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics.

The sixth edition cancels and replaces the fifth edition published in 2015. This edition
constitutes a technical revision. This edition includes the following significant technical
changes with respect to the previous edition:

a) Introduction of a revised naming convention which better matches with those found in
ITU-T Recommendations G.652, G.653, G.654, G.655, G.656, and G.657. These changes
are outlined in the scope of this document along with a cross reference table for the new

b)

d)
Th

Ful
the)

Thi

Al
be

Th

stapility date indicated on the IEC website under "http://webstore.iec.ch" in the data related

the

namac Annavac hava hoon raarranand +0 tmnrava olavitn hacad Aan tha novwy namina:-
o eSS/ et ooty Co e Trear o gt otoT T pPTro vy C—Crar ity Dot o o orre—T ey ys

Further details on the requirements for 200 micron coated single-mode fibre;
Harmonization with the following ITU-T Recommendations published in November 20

and new application spaces for these fibre categories;
Descriptions of fibre types have been added to the titles of Annexes A to\F.

b text of this International Standard is based on the following documents:

FDIS Report on voting
86A/1884/FDIS 86A/1898/RVD

report on voting indicated in the above table.
s document has been drafted in accordance with the ISO/IEC Directives, Part 2.

st of all parts in the IEC 60793 series, published under the general title Optical fibres,
found on the IEC website.

b committee has decided that the contents of this document will remain unchanged until
specific document. At this dat€, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

| information on the voting for the approval of this Intérnational Standard can be found i

16:

G.652, G.654, G.657 including revised chromatic dispersion specifications, new'eategotfies

an

the
to

IM

RQRTANT — The 'colour inside' logo on the cover page of this publication indicatg
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understanding of its contents. Users should therefore print this document using a
colour printer.
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OPTICAL FIBRES -

Part 2-50: Product specifications —
Sectional specification for class B single-mode fibres

Scope

Thi

ang-B6 B-652, B-653, B-654, B-655, B-656 and B-657. A map illustrating the conneetion

IEQ
caf

Th

Fo
cat]
sp4

fanpily specifications.

Ta
als
we
red
arg
mu
fib

s part of IEC 60793 is applicable to optical fibre categories-B4+4,-B1.2,B1.3- B2 B4, 1B5
of
designations to ITU-T designations is shown in-Annex- Table 1. These fibres @re used or
be incorporated in information transmission equipment and optical fibre cables:.

ee types of requirements apply to these fibres:

general requirements, as defined in IEC 60793-2;

specific requirements common to the class B single-mode fibres\covered in this documgnt
and which are given in Clause 5;

particular requirements applicable to individual fibre categories or specific applications,
which are defined in Annexes A to-G F.

some fibre categories (shown in the relevantifamily specifications), there are sjb-
egories that are distinguished on the basishof difference in transmission attribrte
cifications. The designations for these sub-categories are documented in the individual

ple 1 shows a map from the IEC designations to the ITU-T recommendations. The taple
D provides the normative annex in this document that contains the detailed specification| as
| as the name used to describ&’ this fibre type in IEC 60793-2-50:2015. The ITY-T
ommendations as well as the JEC categories/sub-categories within each recommendation
given. In some cases, as_forRecommendation G.652, a given IEC designation mapq to
tiple categories in the ITU;T because the ITU-T categories are distinguished by cabjed
e attribute (PMDQ) perforiviance which are not distinguished in the IEC fibre specifications.
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Table 1 — Map of IEC designation to ITU-T Recommendations and

IEC 60793-2-50:2015 designation

Annex Category Sub Description IEC 60793-2-50:2015 | ITU-T Rec
Category
B-652 Dispersion unshifted fibre G.652
B-652.B B1.1 G.652.B
B-652.D B1.3 G.652.D
B-653 Dispersion shifted fibre G.653
B-653.A B2_a G.6531A
B B-653.B B2_b G+653.B
B-654 Cut-off shifted fibre G.654
C B-654.A B1.2_a G.654.A
c B-654.B B1.2_b G.654.B
C B-654.C B1.2_c G.654.C
c B-654.D N/A G.654.D
c B-654.E N/A G.654.E
C B-655 Non-zero dispersion shifted fibre B4 G.655
D B-655.C B4_c G.655.C
D B-655.D B4_d G.655.D
D B-655.E B4_e G.655.E
E B-656 Wideband non-zero dispeTsioh shifted B5 G.656
fibre
F B-657 Bending loss insensitive fibre B6 G.657
F B-657.A1 B6_al G.657.AL
F B-657.A2 B6_a2 G.657.Ap
F B-657.B2 B6_h2 G.657.Bp
F B-657.B3 B6_b3 G.657.BB
2 | Normative references
The following documents are referred to in the text in such a way that some or all of their
corntent cpnstitutes requirements of this documen_t: For dated references, only th_e editlion
cited appliesi/or undated references, the latest edition of the referenced document (including
any amendments) applies.
IEQ 60793-1 (all parts), Optical fibres—Measurement-methods-and-testprocedures

IEC 60793-1-20, Optical fibres — Part 1-20: Measurement methods and test procedures —
Fibre geometry

IEC 60793-1-21, Optical fibres — Part 1-21: Measurement methods and test procedures —
Coating geometry

IEC 60793-1-22, Optical fibres — Part 1-22: Measurement methods and test procedures —
Length measurement
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IEC 60793-1-30, Optical fibres
Fibre proof test

Part 1-30: Measurement methods and test procedures —

IEC 60793-1-31, Optical fibres — Part 1-31: Measurement methods and test procedures —
Tensile strength

IEC 60793-1-32, Optical fibres
Coating strippability

Part 1-32: Measurement methods and test procedures —

IEC 60793-1-33, Optical fibres Part 1-33: Measurement methods and test procedures —

Stress corrosion susceptibility

IECG 60793-1-34, Optical fibres
Fibre curl

Part 1-34: Measurement methods and test precedures —

IECG 60793-1-40:2004, Optical fibres — Part 1-40: Measurement methods and)test procedufes
— Attenuation

IEG 60793-1-42, Optical fibres — Part 1-42: Measurement methods)and test procedure$ —
Chfomatic dispersion

IEQ 60793-1-44, Optical fibres — Part 1-44: Measurement methods and test procedures — Qut-
off [wavelength

IEQ 60793-1-45, Optical fibres — Part 1-45: MeasUrement methods and test procedure$ —
Mogde field diameter

IEQ 60793-1-46, Optical fibres — Part 1-46; Measurement methods and test procedure$ —
Mohitoring of changes in optical transmittance

IEG 60793-1-47, Optical fibres — Part 1-47: Measurement methods and test procedure$ —
Magrobending loss

IEG 60793-1-48, Optical fihrés — Part 1-48: Measurement methods and test procedure$ —
Polarization mode dispersion

IEG 60793-1-50, Optical fibres — Part 1-50: Measurement methods and test procedure$ —
Damp heat (steady state) tests

IEG 60793-151, Optical fibores — Part 1-51: Measurement methods and test procedures — Dry
heat (steady state) tests

IECG 60793-1-52, Optical fibres — Part 1-52: Measurement methods and test procedure$ —
Change of temperature tests

IEC 60793-1-53, Optical fibres — Part 1-53: Measurement methods and test procedures —
Water immersion tests

IEC 60793-2, Optical fibres — Part 2: Product specifications — General

IEC 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification
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Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60793-2 and the
IEC 60793-1 series apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

IEC Electropedia: available at http://www.electropedia.org/

1ISO Onlina hrawvwcina nlatfarm:- availahlg ot hitn-/hanana icn aralah
t HHHHE—E WS g Pratr S et etHetor ettt PR g o3

NO
con
pro

5.1
Th

fal [aY
o7 154

[E General definitions for fibres are provided in IEC 60793-2. The definitions of the specified attributes

ained in the relevant test methods standard of the IEC 60793-1 series, while general definitions for\testing
ided in IEC 60793-1-1.

Abbreviated terms and symbols

the purposes of this document, the following abbreviated terms and symbols apply:

Average strip force
ak  Peak strip force
Zero dispersion wavelength
Fibre cut-off wavelength
Cable cut-off wavelength
D Mode field diameter
Stress corrosion parameter — dynamic
D Polarization mode dispersion
Do PMD link design value

Specifications

General

of ¢ptical fibre class B:="single-mode fibre — as given in IEC 60793-2.

Th
of §

5.2

ome fibreS.may be all glass, or glass and glass/hard polymeric composites.

Dimensional requirements

Re

evant dimensional attributes and measurement methods are given in Table 2.

Requirements common to all categories of class B single-mode fibres are given in Table 3.

are
are

e fibre shall consist of a glass core and glass cladding in accordance with the construction

b term “glass®usually refers to material consisting of non-metallic oxides. The composition

Cladding diameter, cladding non-circularity, and core — cladding concentricity error shall be
specified in the family specifications
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Table 2 — Dimensional attributes and measurement methods

Attribute Measurement method
Cladding diameter IEC 60793-1-20
Cladding non-circularity IEC 60793-1-20
Core — cladding concentricity error IEC 60793-1-20
Primary coating diameter IEC 60793-1-21
Primary coating non-circularity IEC 60793-1-21
Primeary-coating-ctattingeoncentrcity-etrof HEE-66793-1+2¢%
Fibre length IEC 60793-1-22

Table 3 — Dimensional requirements common to all category B fibres

Attribute Unit Limit
Prjmary coating diameter — uncoloured pm 235to 2552
Prjmary coating diameter — coloured pm 23510 265 @
Primary coating-cladding concentricity error pm <12,5
Fibre length km b

The above limits on primary coating diameter are most commonly, used in telecommunications cables. Thdre
are other applications, such as fibre for use within optical sulb=systems, pigtails, or specialty applications
such as for submarines cables or for compact FTTH cablé€s, which use other primary coating diametefs,
several of which are listed below.

180 pm to 210 um uncoloured; 180 um to 220 um coloured

400 pm £ 40 um
500 pum = 50 um
700 um = 70 f@m
900 pum £9QO~tm

Alterpative coating diameters may impact fibre connectivity such as ribbons, multi-fibre connectofs

mechanical splices, and fusion splice protectors; they may also need adjustments to connectivity tools and/
of Hghter coating tolerances.

! 4o i + Ak [N A bat L | £
e gt TrequrrtmthtSvary  ant—Snotrt—otagrectottweth—StupprietantcuStomet

5.3 Mechanical requirements
Relevant mechanical attributes and test methods are given in Table 4. The relationship

between some of these attributes and mechanical reliability are described in IEC TR 62048
and ITU-T G.Sup.59.

Requirements common to all categories of class B single-mode fibres are given in Table 5.
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Table 4 — Mechanical attributes and test methods

Attribute Test method
Proof test IEC 60793-1-30
Tensile strength IEC 60793-1-31
Coating strippability IEC 60793-1-32
Stress corrosion susceptibility IEC 60793-1-33
Fibre curl IEC 60793-1-34

Table 5 — Mechanical requirements common to all class B fibres

Attribute Unit Limit
Prpof stress level GPa 2/0,69 2
Cqating strip force (average) ° ¢ N 10<F,,<50
Cqating strip force (peak) P ¢ N 1,0< Fpeak <8,9
Fibre curl radius m >2d
Tgnsile strength (median) for 0,5 m specimen length GPa > 3,8
Stfess corrosion susceptibility parameter, n, - > 18

The proof test value of 0,69 GPa equals about 1 % strain or about 8,8 N force. For the relation betwe
these different units, see IEC TR 62048:2014,-74 clause 8.4.

Either average strip force or peak strip force, which are defined in the test procedure, may be specified W
agreement between supplier and customer.

In case of alternative nominal primary coating diameters (see Table 2), associated alternative coating st
force values need to be agreed between supplier<and customer or provided in the detailed specificatio
provided in Annexes of this document.

Depending on splicing methods, a minimum, ofv4 m may be specified for fibre intended to be used in sof
cable constructions — such as ribbon cable.

ns

5.4

Re

Re

Re

Transmission requirements

evant transmission attributes and measurement methods are given in Table 6.
uirements commonto all categories of class B single-mode fibres are shown in Table 7

uirements that shall be specified in the family specifications are listed in Table 8.
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Table 6 — Transmission attributes and measurement methods

Attribute Measurement method
Attenuation coefficient IEC 60793-1-40 2
Chromatic dispersion IEC 60793-1-42
Cut-off wavelength P IEC 60793-1-44
Mode field diameter IEC 60793-1-45
Change of optical transmission IEC 60793-1-46
Maerobentirgtoss HEE66793~1+4F
Pdlarization mode dispersion IEC 60793-1-48
NO@TE The indicated maximum attenuation values apply to cabled and uncabled optical fibress Tighter

ecifications for the fibre may be requested to account for added attenuation in the cabling procgss; for
pximum cabled attenuation values, reference is made to IEC 60794-2, which can be used in cenjunction w
s document.

he
th

The attenuation coefficient at various wavelengths can be calculated using the measured values at a f
wavelengths using a spectral model such as that given in IEC 60793-1-40. For example, the attenuation
1480 nm can be calculated and used for design of systems that employ remote pumping of opti
amplifiers. When using Method C, OTDR, additional guidance information in J}EC)TR 62316 shall be tak
into account. As reported in IEC 60793-1-40:20xx, the spectral attenuation/model;—to—date; has—enly be|
demonstrated on-B1-and-B2 all class B fibres.

There are two ways to measure cut-off wavelength, leading to: fibre cut-off wavelength 4. and to cable c
off wavelength A.., respectively. The correlation of the measured values of 1. and A.. depends on ¢
specific fibre and cable design and the test conditions. While in\g€neral 1.. < 4. a general quantitati
relationship cannot be easily established, the importance of~ensuring single-mode transmission in t
minimum cable length between joints at the minimum opefating wavelength is paramount. This may
performed by recommending the maximum cable cut-off wavelength A.. of a cabled single-mode fibre to
1 260 nm or for worst case length and bends by recomfmending a maximum fibre cut-off wavelength A_
be-1250 1 260 nm.

bW
at
al
l
En

t-
he
Ve
he
be
be
to

Table 7 — Transmission, requirements common to all class B fibres

Attribute Unit Limit
Pdlarization mode dispersion (PMD) ceefficient link [ @
design value (PMD,,) ps/ km

A maximum value of PMDgon*uncabled fibre shall be agreed between supplier and customer to satisfy f}
primary requirement of cable-PMD, given in IEC 60794-3.

he

Table 8 — Addifional transmission attributes required in the family specifications

Attribute
Atjenuatien-coefficient and wavelengths
Chromatic dispersion characteristics
N ammratmodefretddrameter(MFD)y range—and-wavetength

Mode field diameter tolerance

Cable cut-off wavelength, & .

Macrobending loss including: wavelength, mandrel size, and number of turns

Cladding diameter

Cladding non-circularity

Core — cladding concentricity error

For category-B4 B-655 fibre, information for system design is given in Annex G.
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Environmental exposure tests and measurement methods are documented in two forms:

e relevant environmental attributes and test methods are given in Table 9;

e measurements of a particular mechanical or transmission attributes that may change on
the application of the environment are listed in Table 10.

Table 9 — Environmental exposure tests
T

Attribute

Test method

Dgmp heat tests

IEC 60793-1-50

Dry heat tests

IEC 60793-1-51

CHange of temperature tests

IEC 60793-1-52

Whter immersion tests

IEC 60793-1-53

Table 10 — Attributes measured in environmental-exposure tests

Attribute

Test method

Change in optical transmission

IEC 60793-1-46

Atfenuation

IEC 60793-1-40

Cqating strip force

IEC 60793-1-32

Tgnsile strength

IEC 60793-1-31

Stfess corrosion susceptibility

IEC 60793-1-33

These tests are normally conductedperiodically as type-tests for a fibre and coating design.
Unless otherwise indicated, therecovery period allowed between the completion of the
enyironmental exposure and perferming the attribute measurements shall be as stated in fhe

pafticular environmental test method.

5.92

Chpnge in attenuation from the initial value shall

Optical envirgnmental requirements — Attenuation

be less than the values in Table [L1.

Attenuation shall ‘e measured periodically during the entire exposure to each environmnt

and after remaeval.

Table 11 — Change in attenuation for environmental tests

Environment Wavelength Maximum attenuation increas¢
nm dB/km
Damp heat 1550, 1625 < 0,05
Dry heat 1550, 1 625 <0,05
Change of temperature 1550, 1625 < 0,05
Water immersion 1550, 1 625 <0,05

change at the test wavelength.

NOTE Attenuation changes at wavelengths lower than the test wavelength are smaller than the attenuation
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Mechanical environmental requirements

These tests are, in practice, the most severe requirements amongst the environments defined

5.5.3

5.5.3.1 General

in Table 9.

5.5.3.2 Coating strip force

The attributes given in Table 12 shall be verified following removal of the fibre from the

particular environment

Table 12 — Coating strip force for environmental tests

Environment

Average strip force

Peak strip.force
IN

Damp heat

<5,0

avg —

1,0 £F) < 8.9

Whter immersion

av

gSS,O

TP F on <89

NQPTE In case of alternative nominal primary coating diameters (see Table 2), associated alternative coati
stip force values need to be agreed between supplier and customer unless specified in the detailed prod
specifications or provided in the annexes of this document.

ng
ct

5.5.3.3 Tensile strength

The attributes given in Table 13 shall be verified following removal of the fibre from

enyironment indicated.

Table 13 — Tensile strepgth for environmental tests

the

Environment

Median.tensile strength (GPa),
specimen length: 0,5 m

15 percentile of the tensile
strength distribution (GPa),
specimen length: 0,5 m

Damp heat

> 3,03

> 2,76

NQTE These requirements do not.apply to hermetically coated fibre. (A hermetic coating is a protective lay
that completely segregates the glass fibre from moisture, thereby ensuring a high level of stress corrosi

er
pn

registance. Typical hermetic coating is a carbon layer of several microns thickness applied on the glgss
sufface.)
5.593.4 Stress corrosion susceptibility

The attribute given in Table 14 shall be verified following removal of the fibre from

envyironment indicated.

the

Table 14 — 5Stress corrosion susceptibility Tor environmental tests

Environment

Stress corrosion susceptibility parameter, n

Damp heat

>18

Table 13).

NOTE This requirement does not apply to hermetically coated fibre (see definition for hermetic coating in
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Annex A
(normative)

Family specification for category-B+-1 B-652
Dispersion unshifted single-mode fibres

A.1 General

This—¢H j hi irgle-n

can be 1 550 nm and

dispersion may need accommodation in the 1 550 nm and 1 625 nm regions.

Th

B!
se(
the

A’

Ta

b clauses and tables in Annex A contain particular requirements applicable to categ
1 B-652 fibres. Common requirements, repeated here for ease of reference from
tional specification, are noted by an entry in the “Reference” column. Reélevant notes fr
sectional specification are not repeated but indicated with a superscript™" .

P Dimensional requirements
ble A.1 contains dimensional requirements specific to category-B1-1 B-652.B fibres.

Table A.1 — Dimensional requirements specific tO)category-B1-1 B-652.B fibres

Attribute Unit Limit Limit Reference
(250 dm coating) (200 pum coating)

Clgdding diameter um 125+ 1 125+1 5.2
Clgdding non-circularity % <1,0 <1,0 5.2
Corle — cladding concentricity pm <0,6 <0,6 5.2
errpr
Primary coating diameter — um 235 to 255 180 to 210 5.2
ung¢oloured @
Primary coating diameter — um 235 to 265 180 to 220 5.2
colpured 2
Primary coating-cladding pm <125 <10,0 5.2
concentricity error
Fibre length km See5-1 5.2 See 5.2 5.2

Alternative siominal primary coating diameters may be used (see Table 2), to be agreed between supplier &
customer:

Ta

ple.A.2 contains dimensional requirements specific to category B-652.D fibres.
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Table A.2 — Dimensional requirements specific to category B-652.D fibres

Attribute Unit Limit Limit Reference
(250 pum coating) (200 pm coating)

Cladding diameter um 125+ 0,7 125+ 0,7 5.2
Cladding non-circularity % <1,0 <10 5.2
Core — cladding pm <0,6 <0,6 5.2
concentricity error
Primary coating diameter — um 235 to 255 180 to 210 5.2
unfcoloured @
Prjmary coating diameter — um 235 to 265 180 to 220 5,2
cojoured 2
Primary coating-cladding pum <125 <10,0 5.2
copcentricity error
Fibre length km See 5.2 See 5.2 5.2

a | Alternative nominal primary coating diameters may be used (see Table 2), to be agréed between suppller
and customer.

A.3 Mechanical requirements
Table A.3 contains mechanical requirements specific to category-B1-1 B-652 fibres.

Table A.3 — Mechanical requirements speegific to category-B4-1 B-652 fibres

Attribute Unit Limit Limit Referende
{250 pm coating) (200 pm coating)

Prpof stress level GPa > 0,69 SS 5.3
Cdating strip force (average) SS N 1,0<F,, <50 0.4<F,, <50 5.3
Cdating strip force (peak) SS N 1,0 <Foa <89 0.4<F <89 5.3
Fibre curl radius m >2a 5.3
Tgnsile strength (median) for 0,5)m GPa > 3,8 5.3
specimen length

Stfess corrosion susceptibility - > 18 5.3
pagrameter, ng

a2 | Depending on ‘splicing methods, a minimum of 4 m may be specified for fibre intended to be used in sohe
cable constfuctions — such as ribbon cable.

A.4-{Aransmission requirements

Table A.4 contains transmission requirements specific to sub-category-B1.1 B-652.B fibres
and Table A.5 contains transmission requirements specific to sub-category B-652.D fibres.
Table A.6 provides chromatic dispersion values for sub-category B-652.D fibres.
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Table A.4 — Transmission requirements specific to sub-category-B4.-1 B-652.B fibres

Attribute Unit Limit Reference
Attenuation coefficient at 1 310 nm dB/km <0,40 5.4
Attenuation coefficient at 1 550 nm dB/km <0,30 35 5.4
Attenuation coefficient at 1 625 nm dB/km <0,40 5.4
Zero dispersion wavelength, 4, nm 1300<4,<1324 5.4
Zero dispersion slope ps/(nm? x km) < 0,092 5.4
Ngminal MFD range at 1 310 nm & um 8,6 10 9,5 5.4
MFD tolerance um + 0,6 5.4
Cgble cut-off wavelength, & . nm <1260 5.4
Macrobending loss at 1 625 nm, 100 turns on a dB <0,1 5.4
30 mm radius mandrel
Pdlarization mode dispersion (PMD) coefficient ps/x/a See 5.4 5.4
NQTE In the 1 550 nm region, the chromatic dispersion can be approximated._as a linear function wjth
wgvelength. A typical value for the chromatic dispersion at 1 550 nm is 17 ps/(nm X km) with a typical slope]at
1 $50 nm of 0,056 ps/(nm?2 x km).

)

The value of the nominal MFD shall be agreed between supplier and (customer from within the range givgn.
The tolerance shown is then applied around that nominal value.

Table A.5 — Transmission requirements spegific to sub-category B-652.D Fibres

Attribute Unit Limit Referenfe

Atfenuation coefficient from 1 310 nm to dB/km <0,40 5.4
1625 nma

Atfenuation coefficient at 1 383 nm + 3 nm dB/km <0,40 5.4
Atfenuation coefficient 1 530 nm — 1 565 nm dB/km <0,30 5.4
Chromatic dispersion See Table A.6 5.4
Ndminal MFD range at 1 310 nm.*® um 8,6 to 9,2 5.4
MED tolerance um +0,4 5.4
Cgble cut-off wavelengthfiyy nm <1260 5.4
Macrobending loss at™1*625 nm, 100 turns on a dB <0,1 5.4
30 mm radius mandret

Pdlarization mgde*dispersion (PMD) coefficient ps/\/a See 5.4 5.4

TS wavelength region can be extended to 1 260 nm by adding 0.07 dB/km induced Rayleigh scattering Idss
fo the attenuation value at I 310 nm.

The value of the nominal MFD shall be agreed between supplier and customer from within the range given.
The tolerance shown is then applied around that nominal value.
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Table A.6 — Chromatic dispersion properties for sub-category B-652.D fibres

Attribute 2 Detail Limit Unit
3-term Sellmeier fitting Nomin 1300 nm
(1260 nm to 1460 nm) Aomax 1324 nm
Somin 0,073 ps/(nm? x km)
Somax 0,092 ps/(nm? x km)
Linear fitting Minimum at 1 550 nm 13,3 ps/(nm x km)
(166 to£625Tmm) Maximum at 1 550 nm 18,6 ps/(nm x km)\
R
Minimum at 1 625 nm 17,2 ps/(nm ?’Q:Q)
Maximum at 1 625 nm 23,7 ps/(k%:&m)
a | Details of the equations used that define these attributes are provided in section 6.10 of ITH%G 652.
N
"lx’%
A.%5 Hydrogen ageing for sub-category B-652.D Cb(b/
Select a fibre specimen at least 1 km long. After spooling the fi@to a test configuration that
minimizes the effect of winding on attenuation at 1 310 measure the attenuation
cogfficient of the specimen at 1240 nm and at 1 383 @DThis measurement gives fhe
bageline attenuation for the specimen. Expose the fibre 01 atmospheres of hydrogen at

rog

equipment and testing time, higher H, concentratl

car
spé
sp4

m temperature (reference test). For practical consifgrations, such as the availabilit

of

(e.g. 1 atm) can be used with proper

e as mentioned in Note 4. During this exposu?e onitor the attenuation coefficient of fhe

cimen at 1 240 nm. This wavelength is indi

of the molecular hydrogen present in the

cimen. Constructing the change in attenua\ as the monitored results minus the baseljine

val

sp
no
usi

NO
with

NO

NO
coa

NO
acty
valy
test] |
with

Lie, continue exposure until the 1 240 n@ attenuation changes by > 0,03 dB/km. At

cimen may be removed from the@drogen atmosphere. After at least 14 days in
mal laboratory environment, measére the attenuation coefficient of the fibre at 1 383
ng methods A, B or C of IEC 66 -1-40.

tim{, the attenuation increase at 1 383nm may be considered fully saturated, and

[E 1 This is a type test perf per|od|cally to ensure that the manufacturing process reliably yields f
acceptable ageing charact s. For example, 10 fibre samples can be tested every 6 months.

[E 2 This test is not a@goﬁnate for hermetically coated fibre (see definition for hermetic coating in Table 1

[E 3 For non—her(@ fibres, typical hydrogen exposure is from 4 days to 6 days (see definition for herm
ing in Table 12

[E 4 Hyd Q&ﬂ ageing should be performed in H, concentrations that produce results representative of
al field itions. Although increased H, concentration reduces testing time, it tends to produce slightly hig
es of a%ed loss at equivalent exposure time (see threshold for increases at 1 240 nm). The 0,01 atmospf

promise between impractically long testing times and unrealistically high added loss. When teg

his
the
the
nm

bre

D).

etic

the
her
ere
ting

@r H, concentration, the reduced testing time can require increased safety measures.

A.6 Environmental requirements

The requirements of 5.5 shall be met.
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Annex B
(normative)

Family specification for category-B2 B-653
Dispersion shifted single-mode fibres

B.1 General

be transmltted |f care is taken to avo:d
, moderating the power levels or approprigte

The clauses and tables in Annex B contain particular requirements applicable to”’category{B2

-§53 fibres. Common requirements, repeated here for ease of reference from the sectional

spgcification, are noted by an entry in the “Reference” column. Relevant notes from fhe

The¢re are two sub-categories which are designated as with suffixes,—“~—a”and—“b” “.A” and

Ta

cifications.

.2 Dimensional requirements
ble B.1 contains dimensional requirements gpecific to category-B2 B-653 fibres.

Table B.1 — Dimensional requirements specific to category-B2 B-653 fibres

'. These sub-categories are distinguished by the glass geometry tolerances, mode field
eter tolerance, and chromatic dispersion coefficient annd/mode field diameter attribute

Attribute Unit B-653.A Limit | B-653.B Limit Referencg
Clpdding diameter um 1251 1251 5.2
Clpdding non-circularity % <2,0 <1,0 5.2
Cqre — cladding concentricity error pm <0,8 <0,6 5.2
Primary coating diameter.—\uncoloured 2 pm 235 to 255 235 to 255 5.2
Primary coating diameter/— coloured 2 pm 235 to 265 235 to 265 5.2
Prjmary coating-cladding concentricity error pm <125 <125 5.2
Fibre length km See 5.2 See 5.2 5.2
a | Alternative nominal primary coating diameters may be used, (see Table 2), to be agreed between suppl|er
and . customer.

Table B.2 contains mechanical requirements specific to category-B2 B-653 fibres.
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Table B.2 — Mechanical requirements specific to category-B2 B-653 fibres

Attribute Unit Limit Reference
Proof stress level GPa > 0,69 SS 5.3
Coating strip force (average) SS N 1,0<Fa,e<5,0 5.3
Coating strip force (peak) SS 1,0 < Fpea< 8,9 5.3
Fibre curl radius M >2a 5.3
Tensile strength (median) for 0,5 m GPa > 3,8 5.3
specimen length
Stfess corrosion susceptibility parameter, n, - 5.3
a2 | Depending on splicing methods, a minimum of 4 m may be specified for fibre intended to be used/in sorhe
cable constructions — such as ribbon cable.

B.3 Transmission requirements

B.3.1 General

Table B.3 contains transmission requirements specific to category;B2 B-653 fibres.

Table B.3 — Transmission requirements specific te;ategory-B2 B-653 fibres
Attribute Unit B-653.A B-653.B Referencp
Limit Limit

Atfenuation coefficient at 1 310 nm? dB/km <0,50 <0,50 5.4
Atfenuation coefficient at 1 550 nm dB/km <0,36 35 <0,30 35 5.4
Atlenuation coefficient at 1 625 nm? dB/km <0,40 <0,40 5.4
Chromatic dispersion coefficient ps/(nm x km) See B.3.2 See B.3.3 5.4
Ndminal MFD range at 1 550 nm ° pum 7,8to0 8,5 7,8to0 8,5 5.4
MED tolerance um +0,8 +0,6 5.4
Cgble cut-off wavelength, &, nm <1270 <1270 5.4
Macrobending loss at 1 550 nm;~100 turns dB <0,5 <0,1 5.4
onfa 30 mm radius mandrel
Pdlarization mode dispersion (PMD) coefficient ps/ /_km See 5.4 See 5.4 5.4
a | This attenuafiohcoefficient is not specified in ITU-T G.653 at this time. If ITU-T specifies this parameter the

value in thedTU-T document takes precedent.

The valug of the nominal MFD shall be agreed between supplier and customer from within the range givg
The'tolerance shown is then applied around that nominal value.

B.3.2
fibres

Chromatic dispersion coefficient requirement for sub-category-B2—a B-653.A

The requirement is given as a combined requirement on the absolute value of the chromatic
dispersion coefficient for a range of wavelength and a limit on the zero-dispersion wavelength,

o, and slope at 4, S;.

ID(A)] < 3,5 ps/(nm x km) for 1 525 hm < 1 <1 575 nm

and

(B.1)
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1500 nm < 45 <1600 nm (B.2)
and
Sy < 0,085 ps/(nm? x km). (B.3)
B.3.3 Chromatic dispersion coefficient requirement for sub-category-B2-b B-653. B
fibres
Th: IUquiIUIIIGIIt ib giVEII dad> d awic‘a Uf IlJUl.,IIILIIiIIl\.;l iiIIG btgllltlltb VvEIsSUuS VVdVCiCIIgtiI. Tiu:Se
ling segment boundaries are equivalent to the requirements stated in D.4.2. The units| of
chromatic dispersion coefficient, D(4), are ps/(nm x km) and the units of wavelength, 4, pre
nm|.
0,085 (1-1525)-3,5<D(4) for 1 460 nm < 1 <1 525 nm (4.4)
3.5 (1-1 600)< D(2) for 1 525 nm < 2 <1 625, fim (4.5)
75
D(4) <22 (4 -1 500) for 1 460 nm <1 575 nm (H.6)
75
D(1)<0,85 (1-1575)+3,5 for £575 nm < A <1 625 nm (4.7)
B.4 Environmental requirements

Th

e requirements of 5.5 shall be met,
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Annex C
(normative)

Family specification for category-B+-2 B-654 cut-off
shifted single-mode fibres

C.1 General

Thi
wit

Th
B!
se(
the

Th
" A
dis

C.4

Ta

, ".B", ".C", ".D" and ".E". These sub-categories are distinguished by the chrom
persion coefficient and mode field diameter attribute specifications.

P Dimensional requirements
ple C.1 contains dimensional requirements specificto category-B1.2 B-654 fibres.

Table C.1 — Dimensional requirements specific to category-B1.2 B-654 fibres

018

p clauses and tables in Annex C contain particular requirements applicable to, categpry
2 B-654 fibres. Common requirements, repeated here for ease of reference from
tional specification, are noted by an entry in the “Reference” column. Relevant notes from
sectional specification are not repeated but indicated with a superscript. 'S$".

bre are-three five sub-categories which are designated as with suffixes,~“—b" -~ ¢” and-“}-d”

atic

Attribute Unit Limit Reference
Clpdding diameter um 125+ 1 5.2
Clpdding non-circularity % <2,0 5.2
Cqre — cladding concentricity error um <0,8 5.2
Prjmary coating diameter — uncoloured 2 um 235 to 255 5.2
Prjmary coating diameter — coloured 2 um 235 to 265 5.2
Prjmary coating-cladding_concentricity error pum <12,5 5.2
Fibre length km See 5.2 5.2

Alternative nominal primary coating diameters may be used, (see Table 2), to be agreed between suppl
and customer:

C.3.5¢Mechanical requirements

Table C.2 contains mechanical requirements specific to category-B1.2 B-654 fibres.
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Table C.2 — Mechanical requirements specific to category-B4.2 B-654 fibres

Attribute Unit Limit Reference
Proof stress level GPa > 0,69 SS 5.3
Coating strip force (average) SS N 1,0<F,, <50 5.3
Coating strip force (peak) SS 1,0 <Foa <89 5.3
Fibre curl radius M >2a 5.3
Tensile strength (median) for 0.5 m specimen GPa > 3.8 5.3
length
Stfess corrosion-suseeptibility parameter, n, - >18 5.3
a | Depending on splicing methods, a minimum of 4 m may be specified for fibre intended to be used/in some
cable constructions — such as ribbon cable.
Table C.3 contains transmission requirements specific to category‘B#-2 B-654 fibres. There
arg-three five sub-categories designated as—b*—~—¢c"and——d* " A", *.B", ".C", ".D", and ".E[.
Table C.3 — Transmission requirements specific tocategory-B1-2 B-654 fibres
Attribute Unit A Limit —b .B Limit| —¢ ,C Limit| —d .D Limit| .E Limit Ref
Atténuation dB/km <0,22 <0,22 £'0,22 <0,20 <0,23 5.4
codfficient at
15p0 nm
Atténuation dB/km NA <0,49 <0,40 <0,40 NA 5.4
codfficient at
16p5 nm?
Chijomatic ps/(nm2 X < 0,070 <0,070 <0,070 <0,070 < 0,070 5.4
dispersion slope at km)
1 5p0 nm > 0.050
Chijomatic ps/(nm x <20 <22 <20 <23 <23 5.4
dispersion km)
codfficient at 217
1 5p0 nm
Nominal MFD range wm 9,5t010,5 | 9,5t013,0 | 9,5t0 10,5 [11,5t0 15,0 11,5t0 12,5 5.4
at 1 550 nm b
MFP tolerance pm +0,7 +0,7 +0,7 +0,7 +0,7 5.4
Calple cut-off nm <1530 <1530 <1530 <1530 <1530 5.4
wayelength, K
Magrobending loss dB <0,50 <0,50 <0,50 <20°¢ <0,1 5.4
at 1 625'am,
10( tufns on a
30 hmTTadius
mandrel
Polarization mode s/ /—km See 5.4 See 5.4 See 5.4 See 5.4 See 5.4 5.4
dispersion (PMD) P
coefficient

@ This attenuation coefficient is not specified in ITU-T G.654 at this time. If ITU-T specifies this parameter the
value in in the ITU-T document takes precedent.

The tolerance shown is then applied around that nominal value.

The value of the nominal MFD shall be agreed between supplier and customer from within the range given.

¢ Other application specific test conditions and requirements (bending radius and number of turns) at 1 550 nm

are under study.
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C.4 Chromatic dispersion parameters for B-654.E fibres

For B-654.E fibre, the chromatic dispersion parameters indicated in Table C.3 are specified in
order to bind the minimum/maximum chromatic dispersion coefficient D(A) at wavelength A
from 1 530 nm to 1 625 nm. This allows more accurate system design, in which dispersion-
compensating schemes are incorporated. The quadratic fitting for the group delay found in
Table D.1 of IEC 60793-1-42:2013 is applied, and the D(L) is bound by the following
inequality:

1550min 1550min v — = =DI550max T 21550max v — 1)

where D4 550min' D1 550max: 91 550min: @Nd S1 550max are listed in Table C.3 and below:

D1550,,;, = 17 ps/(nm x km)

D1550

max = 23 ps/(nm x km)

S1550 0,050 ps/(nm2 x km)

min

S1550.,,c = 0,070 ps/(nm?2 x km).

C.5 Environmental requirements

The¢ requirements of 5.5 shall be met.
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Annex D
(normative)

Family specification for category-B4 B-655 non-zero
dispersion shifted single-mode fibres

D.1 General

bamds either above or below the normal 1 550 nm region.

The clauses and tables in Annex D contain particular requirements applicable to categoryiB4
B-455 fibres. Common requirements, repeated here for ease of referencé from the sectional
specification, are noted by an entry in the “reference” column., Relevant notes from the
segtional specification are not repeated but indicated with a superscript “SS”,

There are three sub-categories which are designated as with’ suffixes,—~“—e*——d"—and—}e”
".Cl, ".D", and ".E". These sub-categories are distinguishéd by the chromatic dispersjon
coegfficient attribute specifications. For sub-category—®B4—¢ B-655.C, the traditional “lox
spgcification” is maintained. For sub-categories-B4—d-and-B4—e B-655.D and B-655.E flbres,
thel chromatic dispersion limits are in the form ofja/pair of curves versus wavelength. $ee
Anpex G for more information on these curves.

D.2 Dimensional requirements
Tabple D.1 contains dimensional requitements specific to category-B4 B-655 fibres.

Table D.1 — Dimensional‘requirements specific to category-B4 B-655 fibres

Attribute Unit B-655.C B-655.D B-655.E Referenge
Limit Limit Limit

Clpdding diameter pum 125+ 1 5.2
Clpdding non-circularity % <2,0 <1,0 <1,0 5.2
Cqre — cladding,cohcentricity error um <0,8 <0,6 <0,6 5.2
Prjmary coating diameter — uncoloured 2 um 235 to 255 5.2
Prjmary coating diameter — coloured 2 um 235 to 265 5.2
Prjmary coating-cladding concentricity um <125 5.2
error

Fibre length km See 5.2 5.2

a8 Alternative nominal primary coating diameters may be used, (see Table 2), to be agreed between supplier
and customer.

D.3 Mechanical requirements

Table D.2 contains mechanical requirements specific to category-B4 B-655 fibres.
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Table D.2 — Mechanical requirements specific to category-B4 B-655 fibres

Attribute Unit Limit Reference

Proof stress level GPa > 0,69 SS 5.3
Coating strip force (average) SS N 1,0<Fa,e<5,0 5.3
Coating strip force (peak) SS 1,0 < Fpea< 8,9 5.3
Fibre curl radius M >2a 5.3
Tensile strength (median) for 0,5 m specimen GPa > 3,8 5.3
length

Stfess corrosion susceptibility parameter, ny - >18 5.3

a

cable constructions — such as ribbon cable.

Depending on splicing methods, a minimum of 4 m may be specified for fibre intended to be used/in so

he

D.4

Ta

.4 Transmission requirements

A General

ple D.3 contains transmission requirements specific to category;B4 B-655 fibres.

Table D.3 — Transmission requirements specific te;category-B4 B-655 fibres

Attribute Unit Limit Referencp
B-655.C B-655.D,E
Atfenuation coefficient at 1 550 nm dB/km < 0,39 35 5.4
Atfenuation coefficient at 1 625 nm dBJ/km < 0,40 5.4
Chromatic dispersion coefficient ps/(nm x km) See D.4.2,D.4.3,and D.4.4 5.4
Ng@minal MFD range at 1 550 nm & um 8,0to 11,0 5.4
MED tolerance pm +0,7 + 0,6 5.4
Cgble cut-off wavelength, & . nm <1450 5.4
Macrobending loss at 1 625 nni, 100 turns dB <0,50 <0,1 5.4
onfa 30 mm radius mandrel
Egé?fri|czi2tr|]?n mode dispersion (PMD) pS/M See 5.4 5.4
a8 | The value of the nominal MFD shall be agreed between supplier and customer from within the range givegn.
The toleranceishown is then applied around that nominal value.
NOTE , Annex G includes implementation examples that do not preclude any other possible implementations.
D.42 Chromaticdisperston—rcoeffictenttmitsforstub-categoryBd—B=-655-CFfibres

The chromatic dispersion coefficient, D(A),

wavelength, 1. The following inequalities shall be met:

for

and

1,0 psinm - km < Dy <|D(4) < Dpyax <10,0 ps/nm - km

1530 nm<A<1565nm

Diax — Dmin £5,0 psinm -km

is given in ps/(nm x km) and varies with

(D.1)

(D.2)
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The sign of the chromatic dispersion coefficient may be positive or negative, but D(A) shall not
cross zero in the range of wavelengths from 1 530 nm to 1 565 nm.

The values of D and D

supplier.

min max as well as the sign shall be agreed between customer and

D.4.3 Chromatic dispersion coefficient limits for sub-category-B4—d B-655.D fibres

The chromatic dispersion coefficient, D(1), is given in ps/(nm x km) and varies with
wavelength, 1. The following inequalities shall be met:

2,91
75’;(’)0 (4-1460)-4,20<D(4)< —55 (2 -1460)+ 3,29 (d.3)
for[1 460 nm <A <1 550 nm
and
ﬂ(/1—1 550)+2,80 < D(1) < 5,06 (A-1550)+6,20
75 75 (d.4)

for|1 550 nm <A £1 625 nm

D.4.4 Chromatic dispersion coefficient limits{for sub-category-B4—e B-655.E fibres

The chromatic dispersion coefficient, D(A1),\iS given in ps/(nm x km) and varies with
wayelength, 4. The following inequalities shall be met.

5,42 (1-1460)+0,64<D(2)< 4,65 (1-1460)+ 4,66 (d.5)
90 90
for[1 460 nm <A <1 550 nm
and
3’:;0 (1-1550)+6,06 < D(1)< 4%2 (1-1550)+9,31 (4.6)

for|l 550)nm <A <1 625 nm

D.5 Environmental requirements

The requirements of 5.5 shall be met.
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Annex E
(normative)

Family specification for category-B5 B-656 Wideband
non-zero dispersion shifted single-mode fibres

E.1 General

1 460 nm and 1 625 nm.

The clauses and tables in Annex E contain particular requirements applicableto category{B5
B-456 fibres. Common requirements, repeated here for ease of reference ffom the sectional
specification, are noted by an entry in the “reference” column. Relevant notes from fthe
sedtional specification are not repeated but indicated with a superscript’”™"".

E.2 Dimensional requirements
Table E.1 contains dimensional requirements specific to gategory-B5 B-656 fibres.

Table E.1 — Dimensional requirements specific to category-B5 B-656 fibres

Attribute Unit Limit Reference
Clpdding diameter pum 125+ 1 5.2
Clpdding non-circularity % <2,0 5.2
Cqre — cladding concentricity error pm <0,8 5.2
Primary coating diameter — uncoloured.? pum 235 to 255 5.2
Primary coating diameter — coloured 2 pum 235 to 265 5.2
Primary coating-cladding concentricity error um <125 5.2
Fibre length km See 5.2 5.2
a | Alternative nominal‘primary coating diameters may be used, (see Table 2), to be agreed between supplier

and customer.

E.3 Mechanical requirements

T 1 =2 foi s H 1 H + H £ + n oo
abreatrT—zZ cottamsecnanican TCYUNTITIS SPTLNTUTU LAlCyYUT Y55 O~0J0
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Table E.2 — Mechanical requirements specific to category-B5 B-656 fibres

Attribute Unit Limit Reference

Proof stress level GPa > 0,69 SS 5.3
Coating strip force (average) SS N 1,0 < Fae <5,0 5.3
Coating strip force (peak) SS N 1,0 < Fpeac < 8,9 5.3
Fibre curl radius M >22 5.3
Tensile strength (median) for 0,5 m specimen GPa > 3,8 5.3
length

Stfess corrosion susceptibility parameter, ny - >18 5.3

a2 | Depending on splicing methods, a minimum of 4 m may be specified for fibre intended to be used/in sorhe
cable constructions, such as ribbon cable.

E.4 Transmission requirements

E.4.1 General

Table E.3 contains transmission requirements specific to category;B5 B-656 fibres.

Table E.3 — Transmission requirements specific te;category-B5 B-656 fibres

Attribute Unit Limit Referenc¢

Atfenuation coefficient at 1 460 nm dB/km <0,40 5.4
Atfenuation coefficient at 1 550 nm dB/km <0,30 35 5.4
Atfenuation coefficient at 1 625 nm dB/km <0,40 5.4
Chromatic dispersion coefficient 2 ps/(nm x km) See E.4.2 5.4
Ngminal MFD range at 1 550 nm ° um 7,0to 11,0 5.4
MKD tolerance um +0,7 5.4
Cgble cut-off wavelength, % . nm <1450 5.4
Macrobending loss at 1 625 nni, 100 turns on a 30 mm radius dB <0,50 5.4
mandrel

Pqlarization mode disperSien (PMD) coefficient ps/\/a See 5.4 5.4

a | If a Raman pump,is used outside the wavelength region from 1 460 nm to 1 625 nm, fibre properties have|to
be suitable for-accommodating this pump, for example 1, may need to be less than the pump wavelength.

The value of nominal MFD shall be agreed between supplier and customer from within the range given. The
tolerance shown is then applied around that nominal value.

E.4.2 Chromatic dispersion coefficient for category-B5 B-656 fibres

The chromatic dispersion coefficient, D(1), is given in ps/(nm x km) and varies with
wavelength, 1. The following inequalities shall be met:

o0 (4-1460)+1,00 < D(2) £ 22 (2 ~1460) +4,60 (E-1)

for 1 460 nm <A £1 550 nm
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and

0,98
75

(1-1550)+3,60 < D(/l)s‘%z(z—lssopg,zs (E.2)

for1 550 nm <A <1625 nm

E.5 Environmental requirements

The¢ requirements of 5.5 shall be met.
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Annex F
(normative)

Family specification for category-B6 B-657 Bending
loss insensitive single-mode fibres

F.1 General

e

This document describes two categories of single-mode optical fibre A and B with improyed
bending loss performance compared with that of the B-652 category. Both catégories A angl B
coijtain two subcategories which differ in macrobending loss.

The clauses and tables in Annex F contain particular requirements appficable to category{Bé
B-§57 fibres. Common requirements, repeated here for ease of reference from the sectignal
spgcification, are noted by an entry in the “reference” columf Relevant notes from the
segtional specification are not repeated but indicated with a supérscript “SS”.

Th =re are four sub- categorles which are designated with suffixes“—al" a2’ b2" and“p3~-
“ARL", ".A2", ".B2" and ".B3". The fibres are suitable to be used in the O, E, S, C and L- bInd
(i.g. throughout the 1 260 nm to 1 625 nm range)~They have improved bending loss and
tighter dimensional specifications compared to-B4£3 B-652.D fibres for improved connectivity.

Sub-categories-B6—al-and-B6—=a2 B-657.A1"and B-657.A2 fibres are a subset of categpry
B113 B-652.D fibres and therefore are comypliant with-B1-3 B-652.D fibres and have the same
transmission properties.

NOTE 1 Compliance here means adherence to the referenced fibre category (B13 B-652.D) meetingd or
exceeding the values of the specified attributes.

Sub-category-B6—=al B-657.A0,fibres are appropriate for a minimum bend radius of 10 mm;
sulj-category B6—a2 B-657.A2 fibres for a minimum bend radius of 7,5 mm.

Sub-categories-B6-bZand-B6-b3 B-657.B2 and B-657.B3 fibres are intended to be used|for
regtricted distances;less than 1 000 m) at the end of access networks, in particular insjide
buildings or near _btildings (e.g. outside building riser cabling). Application length of-B6—b| B-
657.B fibre, however, depends on the deployment strategy of each network operator.

Sub-category-B6—b B-657.B fibres are not necessarily compliant with category-B1-3 B-6$52
fibes’in-terms of chromatic dispersion coefficient specifications. These fibres, however, pre
sydtent compatible with-B6—a B-657.A (and-B1.3 B-652.D) fibres in Access networks.

NOTE 2 Compatibility here means that the product in this sub-category will introduce negligible system
impairment or deployment issues but may not be compliant with the referenced fibre category (B4-3 B-652.D).

Sub-category-B6—b2 B-652.B2 fibres are appropriate for a minimum bend radius of 7,5 mm;
sub-category-B6—b3 B-652.B3 fibres for a minimum bend radius of 5 mm.

NOTE 3 Most category-Bi-1-and-B1-3 B-652 fibres deployed have macrobending losses of several dBs over ten
turns at 1 625 nm with 15 mm bend radius.

F.2 Dimensional requirements

Table F.1 contains dimensional requirements specific to category-B6 B-657 fibres.
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Table F.1 — Dimensional requirements specific to category-B6 B-657 fibres

Attribute Unit Limit Limit Reference
(250um coating) | (200um coating)
Cladding diameter um 125+ 0,7 5.2
Cladding non-circularity % <1,0 5.2
Core — cladding concentricity error um <0,5 5.2
Primary coating diameter — uncoloured 2 um 235 to 255 180 to 210 5.2
Prifiary coating diameter — coloured = nm 235 10 265 T80 t0 220 5.2
Primary coating-cladding concentricity error pm <125 <10,0 5.2
Fibfe length Km See 5.2 5.2
a |Alternative nominal primary coating diameters may be used (see Table 2), to be agreed between' supplier and
customer.

F.3 Mechanical requirements
Table F.2 contains mechanical requirements specific to categorysB6 B-657 fibres.

Table F.2 — Mechanical requirements specific to'category-B& B-657 fibres

Attribute Unit Limit Referenge

(250 pm coating) | (200 pm coating)

Prdof stress level 2 GPa > 0,695° 5.3
Codting strip force (average) SS N 1,0<Fgae<50 | 0,4<F,e<5,0 5.3
Codting strip force (peak) SS N 1,0 < Fpeak 8,9 | 0,4 < Fpea <89 5.3
Fibfe curl radius m >20b 5.3
Tersile strength (median) for 0,5 m specimen GPa > 3,8 5.3
length

Stress corrosion susceptibility pardmeter, ngy - > 18 5.3

his
document, increases with,decreasing bend radius.-Fhe-mechanical-reliability-of optical-fibre-in-this—application

space—is—a function<ofthe characteristics—of the cable—structure—the installation—technigues—and-denlovdent
Space—ts—atHhRecHoR AR tHechalracte HSHESo+th abte—SstHuctire—thne—hstabatonR—techHguesana—aeproyhrent
conditions—Attentionvis drawn-to-the fact that forsome-installations—additional-constraints-on-installation—she
CORGHORS—AHEeRHO RS GRaWRtotRe R cttatL o SomeHhStahatonRSaaaitHoRa CoRStaHRS O R-HRStEHatHoR—SHER
as—higher fibre- nreof test levels or other factors—mav—be reguired to—ensure—the full expnected life— b is
aS—HgRe—HBFe Preot—tesSteveS—orotheracteofs—Mhay e fequreato—ehstre e tdr—expectea—He—1S
recommended=that the nroof-stress level-applied—to—fibre—and-other-factors—alona—with-the reguired—relablity
recommenaeasifiattheproor-stresstevetappteatoHoreanRa-othertactorsatohg-wHh—ineregutre a—freHabhty
level durinditslifetime-—are—aareed - between-supplier-and -customer-considerinag-the environmental-conditibns
revei—auHRgGtS—Heteare agreeaoetweeR—SsupprHeraRaeusStomer—consicerRge—enRvHoRrmetad—CoRGHiphsS
imposed-onthefibres—during—and—after—installation See ITU-T G.Sup.59 for more guidance on cabled fibre

Depending on splicing methods, a minimum of 4 m may be specified for fibre intended to be used in sqme
cablé constructions, such as ribbon cable.

F.4 Transmission requirements

Table F.3 contains transmission requirements specific to category-B6 B-657 fibres.
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Table F.3 — Transmission requirements specific to category-B6 B-657 fibres

Attribute Unit -B6-al B6- a2 B6 b2 B6 b3 Referen-

1 310-nm-to-1- 625 nm-*
1-383-mm-=+=3-nm>

) .. 5 <0, £0.30 £0.30 £0.30
1550 nm
Zetodi i — nm 1300+, | £300=+4, | 12504, | 1250+,

<1324 <1324 <1350 <1350

Caple cut-off wavelength Am <1260 <1260 — S
10Hurnson-a-15-mm-radius
mapndrel
Plogerebonalios doee o D00 aB <075 <0t £ 01 =0;03
P -
mapndrel
Macrobendingloss-at-1 550-am; dB NS < Q=5 <05 <0,08
B B i s
majndrel
Marobending-loss-at-1 550—nm; dB NS NS NS <015
1 j
10Hurnson-a-15-mm-radius
mapndrel
Plogerebonaios doee o 000 aB =15 <02 <02 =01
i -
mapndrel
Magrobendingloss-at-1-625-nm; aB NS <150 <150 =0:25
1thrn-on-a 7.5 mmradius b
mapndrel
Macrobending-loss-at-1-625am; dB NS NS NS <045
1-thrn-on-a 5-mm-radius-mandrel
Polar See 5.4 See 5.4 See 5.4 See 5.4
(pra Zation- _ededspess psax
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Attribute Unit B-657.A1 B-657.A2 B-657.B2 B-657.B3 Reference
Limit Limit Limit Limit

Attenuation coefficient from dB/km <0,40 5.4
1310nmto 1625 nm?2

Attenuation coefficient at dB/km <0,40 5.4
1383 mm+3nm?P

Attenuation coefficient 1 530 dB/km <0,30 5.4
nm — 1565 nm

Zero dispersion wavelength, nm Matches specification 1250< 4, 5.4
Ao for B-652.D fibre see <1 350
Table A.o

Zefo dispersion slope ps/(nm2 x km) Matches specification <0,11 5.4
for B-652.D fibre see
Table A.6

Nominal MFD range at um 8,6 t0 9,2 5.4
1 310 nm¢

MHD tolerance um +0,4 5.4

Caple cut-off wavelength, 4 . nm <1260 5.4

Mafcrobending loss at 1 550 dB
nmf, 10 turns on a 15 mm
radius mandrel

IA

0,25 <0,03 <0403 NA 5.4

Mafcrobending loss at dB
1950 nm, 1 turn on a 10 mm
radius mandrel

IA

0,75 <0,1 <0,1 <0,03 5.4

Mafcrobending loss at 1 550 dB NA «0,5 <0,5 <0,08 5.4
nm,
1tyirn on a 7,5 mm radius
mandrel

Mafcrobending loss at dB NA NA NA <0,15 5.4
15950 nm, 1turnon a5 mm
radius mandrel

Mafcrobending loss at dB
125 nm, 10 turns on a
15|mm radius mandrel

IA

1,0 <0,1 <0,1 NA 5.4

Mafcrobending loss at 1 dB
62% nm,
1 tyrn on a 10 mm radius
mandrel

IA

1,5 <0,2 <0,2 <0,1 5.4

Mafcrobending loss at dB NA <1,0 <1,0 <0,25 5.4
1625 nm,

1tyirn on a 7,5 mm radiys
mandrel

Makrobending}gss at dB NA NA NA <0,45 5.4
1625 nm,

1 tyrn on.&5*mm radius
majndrel

Polarization mode dispersion See 5.4 5.4

—
(PMD) coefficient AL

2 This wavelength region can be extended to 1 260 nm by adding 0,07 dB/km induced Rayleigh scattering loss
to the attenuation value at 1 310 nm.

The average attenuation coefficient after ageing according to the test outlined in Clause A.5, "Hydrogen
ageing for B4-3 B-652.D" shall be less than the value specified for the range of 1 310 nm to 1 625 nm.

¢ The value of the nominal MFD shall be agreed between supplier and customer from within the range given.
The tolerance shown is then applied around that nominal value.
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F.5 Environmental requirements

The requirements of 5.5 shall be met.
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Annex G
(informative)

System design information for category-B4 B-655
non-zero disperion shifted single-mode fibres

G.1 General

chromatic dispersion slope, and non-linear coefficient. These are examples only, which do pot
preclude other possible implementations. The order of the examples is arbitrary and does phot
reflect any priority.

Table G.1 — Examples for 4,,;, =1 530 nm and A5, = 1565'nm

Fxample Dmin Dmax Sign Typical chromatic Typical chromatic
ID ps/(nm x km) | ps/(nm x km) dispersion coefficient at dispersion slope a
1 550 nm ps/(nmx’km) | 1 550 nm ps/(nm? x kjm)
A 1,3 5,8 + 3,17 0,070
B 2,0 6,0 + 472 0,085
C 2,6 6,0 + 4,4 0,045
D 5,0 10,0 + 8,0 0,058
E 1,0 6,0 - -2,3 0,065

The¢ specification values found in D.4.3 and D.4.4 were determined from two surveys in which
multiple vendors of these sub-categories responded with average and standard deviatior] of
the| chromatic dispersion coefficient *versus wavelength. The bounding curves enclose]|all
thelse results at average plus o) minus three standard deviations. The bounding curyes
resulting from enclosing the avierage plus or minus one standard deviation may be useful|for
syqtem design. These are given in the following clauses.

G.2 One standar@:deviation limits for sub-category B4—d-B-655.D fibres

The following represent limits derived from considering multiple vendors of sub-category-B4—d
B-§55.D fibres-and average plus or minus one standard deviation:

2,78

%(1—1460)—3,43 D(2)< - (1-1460)+2,60 (d.1)
for 1 460 nm <A <1550 nm
and

3;—23(1—1 550)+3,0 < D(1)< 5’28 (2-1550)+5,38 (G.2)

for1 550 nm <A <1625 nm
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Figure G.1 shows the chromatic dispersion coefficient limits associated with the specification,
i.e. three sigma limits, and the values that could be used in system design, i.e.1 sigma limits.

{

G.8 One standard deviation limits for sub-category-B4—e B-655.E fibres
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Figure G.1 — Sub-category-B4—d B-655.D chromatic dispersion coefficient limits

The following represent limits derived from considéring multiple vendors of sub-category-B4—e
B-455.E fibres and average plus or minus one.standard deviation:

5,28

for|1 460 nm £ A <1550 nm

andl

3,05

for|1 500 hm’< A £1 625 nm

W(ﬂb ~1460)+1768 < D(1) <

c (1-1550)+6,96 < D(1)<

4,56

(2-1460)+3,89
90

@(/1 —1 550)+ 8,45
75

Figure.G.2 shows the chromatic dispersion coefficient limits associated with the specificatipn,

i.e. three sigma limits, and the values that could be used In system design, I.e. one sigma

limit.
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Figure G.2 — Sub-category-B4—e B-655.E chromatic dispersiom.eadefficient limits
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRES —

Part 2-50: Product specifications —
Sectional specification for class B single-mode fibres

1)

2)

3)

4)

5)

6)
7

8)

9)

Int4
cal

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
hll national electrotechnical committees (IEC National Committees). The object of IEC pisi_to pron
nternational co-operation on all questions concerning standardization in the electrical and elé€ctronic fields
his end and in addition to other activities, IEC publishes International Standards, Techni¢al” Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter, (referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National\Committee intere
n the subject dealt with may participate in this preparatory work. International,) governmental and
povernmental organizations liaising with the IEC also participate in this preparation.”IEC collaborates clo
vith the International Organization for Standardization (ISO) in accordance, with’ conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical (committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made-to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible-far the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in ¢hejr national and regional publications. Any diverge
between any IEC Publication and the corresponding national or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
Assessment services and, in some areas,-access to IEC marks of conformity. IEC is not responsible for
Bervices carried out by independent certification bodies.

All users should ensure that they haveé the latest edition of this publication.

o liability shall attach to IEC opits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
Pxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn_to_the Normative references cited in this publication. Use of the referenced publication
ndispensable for thel correct application of this publication.

Attention is dfawn to the possibility that some of the elements of this IEC Publication may be the subjed
batent rightS<1EC shall not be held responsible for identifying any or all such patent rights.

les; ef IEC technical committee 86: Fibre optics.

ing
ote
To
ns,

1EC

ted
on-
sely
by

nal
all

nal
IEC
any

ons
nce
d in

mity

any

and
B or
and
IEC

S is

t of

prnational Standard IEC 60793-2-50 has been prepared by subcommittee 86A: Fibres and

The sixth edition cancels and replaces the fifth edition published in 2015. This edition
constitutes a technical revision. This edition includes the following significant technical
changes with respect to the previous edition:

a)

b)
c)

Introduction of a revised naming convention which better matches with those found in
ITU-T Recommendations G.652, G.653, G.654, G.655, G.656, and G.657. These changes
are outlined in the scope of this document along with a cross reference table for the new

names. Annexes have been rearranged to improve clarity based on the new naming;
Further details on the requirements for 200 micron coated single-mode fibre;
Harmonization with the following ITU-T Recommendations published in November 20

16:

G.652, G.654, G.657 including revised chromatic dispersion specifications, new categories

and new application spaces for these fibre categories;
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Descriptions of fibre types have been added to the titles of Annexes A to F.

The text of this International Standard is based on the following documents:

FDIS Report on voting

86A/1884/FDIS 86A/1898/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

Thi

Al
be

Th

s document has been drafted in accordance with the ISO/IEC Directives, Part 2.

st of all parts in the IEC 60793 series, published under the general title Opticalfibres,
found on the IEC website.

b committee has decided that the contents of this document will remain Unchanged until

an

the

stapility date indicated on the IEC website under "http://webstore.iec.ch™in the data related to

thel

specific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

IM
th

Cd

at it contains colours which arg“considered to be useful for the corre

umderstanding of its contents. Users should therefore print this document using

lour printer.

PORTANT — The 'colour inside' logo on the cover page of this publication indicates

Ct
a
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1

OPTICAL FIBRES -

Part 2-50: Product specifications —
Sectional specification for class B single-mode fibres

Scope

Thi
B-6
is 4

eqliipment and optical fibre cables.

Th

Fo
cat]
sp4

family specifications.

Ta
als
we
reg
are
mu

fibe attribute (PMDQ) performance which are not distinguished in the IEC fibre specifications.

56 and B-657. A map illustrating the connection of IEC designations to ITU-T designati
hown in Table 1. These fibres are used or can be incorporated in information transmiss

ee types of requirements apply to these fibres:

general requirements, as defined in IEC 60793-2;

and which are given in Clause 5;

particular requirements applicable to individual fibre categories or specific applicatio
which are defined in Annexes A to F.

some fibre categories (shown in the relevantifamily specifications), there are s
egories that are distinguished on the basishof difference in transmission attrib
cifications. The designations for these sub-cdtegories are documented in the individ

D provides the normative annex in this document that contains the detailed specification
| as the name used to describ&”’ this fibre type in IEC 60793-2-50:2015. The IT

given. In some cases, as_forrRecommendation G.652, a given IEC designation maps
tiple categories in the ITU;T because the ITU-T categories are distinguished by cab)

s part of IEC 60793 is applicable to optical fibre categories B-652, B-653, B-654, B—6(k55,

ns
ion

specific requirements common to the class B single-mode fibres\covered in this documgnt

ns,

Lib-
Ute
ual

ple 1 shows a map from the IEC designations to the ITU-T recommendations. The taple

as
J-T

ommendations as well as the JEC categories/sub-categories within each recommendation

to
led
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Table 1 — Map of IEC designation to ITU-T Recommendations and

IEC 60793-2-50:2015 designation

IEC 60793-2-50:2018 © |IEC 2018

Annex Category Sub Description IEC 60793-2-50:2015 | ITU-T Rec
Category
B-652 Dispersion unshifted fibre G.652
B-652.B B1.1 G.652.B
A B-652.D B1.3 G.652.D
B-653 Dispersion shifted fibre G.653
B-653.A B2_a G.653:A
B B-653.B B2_b G+653.B
B-654 Cut-off shifted fibre G.654
c B-654.A B1.2_a G.654.A
c B-654.B B1.2_b G.654.B
c B-654.C B1.2_c G.654.C
c B-654.D N/A G.654.D
c B-654.E N/A G.654.E
C B-655 Non-zero dispersion shifted fibre B4 G.655
D B-655.C B4_c G.655.C
D B-655.D B4_d G.655.D
D B-655.E B4_e G.655.E
E B-656 Wideband non-zero dispeTsion shifted B5 G.656
fibre
F B-657 Bending loss insensitive fibre B6 G.657
F B-657.A1 B6_al G.657.AL
F B-657.A2 B6_a2 G.657.Ap
F B-657.B2 B6_b2 G.657.Bp
F B-657.B3 B6_b3 G.657.BB
2 | Normative references
The following documents are referred to in the text in such a way that some or all of their
corntent cpnstitutes requirements of this documen_t._ For dated references, only th_e editlion
cited appliesi/or undated references, the latest edition of the referenced document (includfing
any amendments) applies.
IEQ 60793-1 (all parts), Optical fibres

IEC 60793-1-20, Optical fibres

Fibre geometry

IEC 60793-1-21, Optical fibres

Coating geometry

IEC 60793-1-22, Optical fibres

Length measurement

IEC 60793-1-30, Optical fibres

Fibre proof test

Part 1-20:

Part 1-21:

Part 1-22:

Part 1-30:

Measurement methods and test procedures

Measurement methods and test procedures

Measurement methods and test procedures

Measurement methods and test procedures
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I[EC 60793-1-31, Optical fibres — Part 1-31: Measurement methods

Tensile strength

IEC 60793-1-32, Optical fibres — Part 1-32: Measurement methods
Coating strippability

IEC 60793-1-33, Optical fibres — Part 1-33: Measurement methods

Stress corrosion susceptibility

IEC 60793-1-34, Optical fibres Part 1-34: Measurement methods

and test procedures

and test procedures

and test procedures

and test procedure

Fibre curl

IECG 60793-1-40, Optical fibres — Part 1-40: Measurement methods

Attenuation

IEG 60793-1-42, Optical fibres Part 1-42: Measurement methods

Chfomatic dispersion

IEG 60793-1-44, Optical fibres — Part 1-44: Measurement methods.and test procedures — C

off wavelength

IEG 60793-1-45, Optical fibres — Part 1-45: Measurement methods
Mogde field diameter

IEG 60793-1-46, Optical fibres — Part 1-46: Measlrement methods
Mohitoring of changes in optical transmittance

IEG 60793-1-47, Optical fibres — Part 1-47; Measurement methods
Makrobending loss

IEG 60793-1-48, Optical fibres — Part’ 1-48: Measurement methods
Polarization mode dispersion

IEG 60793-1-50, Optical fibrés — Part 1-50: Measurement methods
Damp heat (steady state) tests

IEQG 60793-1-51, Optical fibres — Part 1-51: Measurement methods and test procedures —

heat (steady state) tests

IEQG 60793-1552, Optical fibres — Part 1-52: Measurement methods
Change of.temperature tests

IEQ 60793-1-53, Optical fibres — Part 1-53: Measurement methods

and test prpcedures

and,test procedure$

and test procedure$

and test procedure$

and test procedures$

and test procedure$

and test procedure$

and test procedures$

and test procedures$

W ater iTmeTSion tests

IEC 60793-2, Optical fibres — Part 2: Product specifications — General

IEC 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60793-2 and the

IEC 60793-1 series apply.

ut-

Dry
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ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

NOTE General definitions for fibres are provided in IEC 60793-2. The definitions of the specified attributes are
contained in the relevant test methods standard of the IEC 60793-1 series, while general definitions for testing are
provided in IEC 60793-1-1.

4 _Abbreviated terms and Q\J/mhnlc

For the purposes of this document, the following abbreviated terms and symbols apply:

Falg Average strip force

Fodak  Peak strip force

Ao Zero dispersion wavelength

Ae Fibre cut-off wavelength

Acd Cable cut-off wavelength

MHD Mode field diameter

Ny Stress corrosion parameter — dynamic

PMD Polarization mode dispersion
PMD, PMD link design value

5 | Specifications

5.1 General

The fibre shall consist of a glass corezand glass cladding in accordance with the construction
of ¢ptical fibre class B — single-mode, fibre — as given in IEC 60793-2.

The term “glass” usually refersito material consisting of non-metallic oxides. The composition
of some fibres may be all glass, or glass and glass/hard polymeric composites.

5.2l Dimensional requirements

Relevant dimensional attributes and measurement methods are given in Table 2.
Refiuirements.common to all categories of class B single-mode fibres are given in Table 3.

Clddding’/diameter, cladding non-circularity, and core — cladding concentricity error shall|be
spgcified in the family specifications
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Table 2 — Dimensional attributes and measurement methods

Attribute

Measurement method

Cladding diameter

IEC 60793-1-20

Cladding non-circularity

IEC 60793-1-20

Core — cladding concentricity error

IEC 60793-1-20

Primary coating diameter

IEC 60793-1-21

Primary coating non-circularity

IEC 60793-1-21

[=] 4 [Pt P PTS
mrarycoarmmg—crattmg—concena ity 1ot

Fibre length

Table 3 — Dimensional requirements common to all category B fibres

Attribute Unit Limit
Prjmary coating diameter — uncoloured pm 235to 2552
Prjmary coating diameter — coloured pm 23510 265 @
Prjmary coating-cladding concentricity error pm <12,5
Fibre length km b

several of which are listed below.

400 pum + 40 um
500 pum = 50 pm
700 um £ 70 um
900 pum =90 um

or tighter coating tolerances.

180 pm to 210 pm uncoloured; 180 pm to 220 um coloured

Alternative coating diameters may.impact fibre connectivity such as ribbons,
mechanical splices, and fusion splice protectors; they may also need adjustments to connectivity tools ar

Length requirements vary and should be agreed between supplier and customer.

multi-fibre connecto

The above limits on primary coating diameter are most commonly, used in telecommunications cables. Thdre
are other applications, such as fibre for use within optical sulb=systems, pigtails, or specialty applications
such as for submarines cables or for compact FTTH cabl€s, which use other primary coating diamete

d/

5.3 Mechanical requirements

Relevant mechanical attributes and test methods are given in Table 4. The relations
between some of these attributes and mechanical reliability are described in IEC TR 62(

angl ITU-T.G.Sup.59.

Re huiramaontc camman +n
ot e et oo

hip
48

Table 4 — Mechanical attributes and test methods

Attribute

Test method

Proof test

IEC 60793-1-30

Tensile strength

IEC 60793-1-31

Coating strippability

IEC 60793-1-32

Stress corrosion susceptibility

IEC 60793-1-33

Fibre curl

IEC 60793-1-34
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Table 5 — Mechanical requirements common to all class B fibres

Attribute Unit Limit
Proof stress level GPa >0,69 2
Coating strip force (average) ° ¢ N 1,0<F,,<50
Coating strip force (peak) ¢ N 1,0< Fpeak <8,9
Fibre curl radius m >2d
Tensile strength (median) for 0,5 m specimen length GPa > 3,8
Stfess corrosion susceptibility parameter, n — > 18

a

The proof test value of 0,69 GPa equals about 1 % strain or about 8,8 N force. For the relation.betwepn
these different units, see IEC TR 62048:2014, clause 8.4.

Either average strip force or peak strip force, which are defined in the test procedure, may belspecified wjth
agreement between supplier and customer.

In case of alternative nominal primary coating diameters (see Table 2), associated alternative coating stfip
force values need to be agreed between supplier and customer or provided in the detailed specifications
provided in Annexes of this document.

Depending on splicing methods, a minimum of 4 m may be specified for fibre-intended to be used in soe
cable constructions — such as ribbon cable.

5.4

Re

Re

Re

Transmission requirements

evant transmission attributes and measurement methiads are given in Table 6.
uirements common to all categories of class B.single-mode fibres are shown in Table 7
uirements that shall be specified in the family specifications are listed in Table 8.

Table 6 — Transmission. attributes and measurement methods

th
at

Attribute Measurement method
Atfenuation coefficient IEC 60793-1-40 2
Chromatic dispersion IEC 60793-1-42
Cyt-off wavelength P IEC 60793-1-44
M¢de field diameter IEC 60793-1-45
Change of optical transmission IEC 60793-1-46
Macrobending J@ss IEC 60793-1-47
Pqlarization(mode dispersion IEC 60793-1-48
THe indicated maximum attenuation values apply to cabled and uncabled optical fibres. Tighter specifications for

e fibre“may be requested to account for added attenuation in the cabling process; for the maximum cabled
tenuation values, reference is made to IEC 60794-2, which can be used in conjunction with this document.

The attenuation coefficient at various wavelengths can be calculated using the measured values at a few
wavelengths using a spectral model such as that given in IEC 60793-1-40. For example, the attenuation at
1480 nm can be calculated and used for design of systems that employ remote pumping of optical
amplifiers. When using Method C, OTDR, additional guidance information in IEC TR 62316 shall be taken
into account. As reported in IEC 60793-1-40:20xx, the spectral attenuation model has been demonstrated on
all class B fibres.

There are two ways to measure cut-off wavelength, leading to: fibre cut-off wavelength 1. and to cable cut-
off wavelength A.., respectively. The correlation of the measured values of 4. and A.. depends on the
specific fibre and cable design and the test conditions. While in general 1.. < 4. a general quantitative
relationship cannot be easily established, the importance of ensuring single-mode transmission in the
minimum cable length between joints at the minimum operating wavelength is paramount. This may be
performed by recommending the maximum cable cut-off wavelength A_. of a cabled single-mode fibre to be
1 260 nm or for worst case length and bends by recommending a maximum fibre cut-off wavelength 4. to
be 1 260 nm.
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Table 7 — Transmission, requirements common to all class B fibres

Attribute Unit Limit
Polarization mode dispersion (PMD) coefficient link [ @
design value (PMDQ) ps/ km

a

A maximum value of PMDn on uncabled fibre shall be agreed between supplier and customer to satisfy the

primary requirement of cable PMD, given in IEC 60794-3.

Table 8 — Additional transmission attributes required in the family specifications

Attribute
Atfenuation coefficient and wavelengths
CHromatic dispersion characteristics
Ngminal mode field diameter (MFD) range and wavelength
Made field diameter tolerance
Cgble cut-off wavelength, &,
Macrobending loss including: wavelength, mandrel size, and number of turns

Clpdding diameter

Clpdding non-circularity

Cq

re — cladding concentricity error

Fo

5.5

5.9

En

category B-655 fibre, information for system design is given in Annex G.

Environmental requirements
1 General
ironmental exposure tests and measurement methods are documented in two forms:

relevant environmental attributes and test methods are given in Table 9;

measurements of a particular mechanical or transmission attributes that may change
the application of the.ehvironment are listed in Table 10.

Table 9 — Environmental exposure tests

on

Attribute Test method
Dgmp heat tests IEC 60793-1-50
Dry heat tests IEC 60793-1-51
Change,of temperature tests IEC 60793-1-52
Water immersion 1ests TEC 60793-1-53

Table 10 — Attributes measured in environmental exposure tests

Attribute Test method
Change in optical transmission IEC 60793-1-46
Attenuation IEC 60793-1-40
Coating strip force IEC 60793-1-32
Tensile strength IEC 60793-1-31
Stress corrosion susceptibility IEC 60793-1-33
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These tests are normally conducted periodically as type-tests for a fibre and coating design.
Unless otherwise indicated, the recovery period allowed between the completion of the
environmental exposure and performing the attribute measurements shall be as stated in the
particular environmental test method.

5.5.2 Optical environmental requirements — Attenuation

Change in attenuation from the initial value shall be less than the values in Table 11.
Attenuation shall be measured periodically during the entire exposure to each environment
and after removal.

Table 11 — Change in attenuation for environmental tests

Environment Wavelength Maximum attenuation-increase

nm dB/km

Dgmp heat 1550, 1625 < 0,05

Dry heat 1550, 1625 £0,05

Change of temperature 1550, 1 625 <0,05

Whter immersion 1550, 1625 < 0,05

NOTE Attenuation changes at wavelengths lower than the test wavelength are smaller than the attenuatipn

change at the test wavelength.

5.53 Mechanical environmental requirements
5.5.3.1 General

These tests are, in practice, the most severe requirements amongst the environments defiped
in Table 9.

5.5.3.2 Coating strip force

The¢ attributes given in Table 12 shall be verified following removal of the fibre from fhe
paiticular environment.

Table-12— Coating strip force for environmental tests

Environmehnt Average strip force Peak strip force

N N
Dgmp heat 1,0< Favg <5,0 1,0< Fpeak <8,9
Whter immersion 1,0 < Favg <5,0 1,0 < Fpeak <8,9

NOTE (In case of alternative nominal primary coating diameters (see Table 2), associated alternative coatipg
stlip“force values need to be agreed between supplier and customer unless specified in the detailed prod{ct
Sy cifications or prn\/idpd in the annexes of this document

5.5.3.3 Tensile strength

The attributes given in Table 13 shall be verified following removal of the fibre from the
environment indicated.
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Table 13 — Tensile strength for environmental tests

Environment

Median tensile strength (GPa),
specimen length: 0,5 m

15 percentile of the tensile
strength distribution (GPa),
specimen length: 0,5 m

Damp heat

> 3,03

> 2,76

NOTE These requirements do not apply to hermetically coated fibre. (A hermetic coating is a protective layer
that completely segregates the glass fibre from moisture, thereby ensuring a high level of stress corrosion
resistance. Typical hermetic coating is a carbon layer of several microns thickness applied on the glass

surface.)

5.53.4 Stress corrosion susceptibility

The attribute given in Table 14 shall be verified following removal of the fibre from the

envyironment indicated.

Table 14 — Stress corrosion susceptibility for environmental’tests

Environment

Stress corrosion sysceptibility parameter, n

Damp heat

>18

Table 13).

NQTE This requirement does not apply to hermetically coated fibre,/(see definition for hermetic coating

in
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Annex A
(normative)

Family specification for category B-652 Dispersion
unshifted single-mode fibres

A.1 General

This—¢H j 2 }

can be 1 550 nm

dispersion may need accommodation in the 1 550 nm and 1 625 nm regions.

Th

B-6
Spé
seq

A’

Ta

b clauses and tables in Annex A contain particular requirements applicable to categ
52 fibres. Common requirements, repeated here for ease of reference from the sectio
cification, are noted by an entry in the “Reference” column. Relevant)notes from
tional specification are not repeated but indicated with a superscript " .

P Dimensional requirements
ble A.1 contains dimensional requirements specific to category B-652.B fibres.

Table A.1 — Dimensional requirements specjfic)to category B-652.B fibres

ory
nal
the

Attribute Unit Limnit Limit Reference
(250 um coating) (200 um coating)

Clgdding diameter um 125+ 1 125+1 5.2
Clgdding non-circularity % <1,0 <1,0 5.2
Corle — cladding concentricity pm <0,6 <0,6 5.2
errpr
Primary coating diameter — um 235 to 255 180 to 210 5.2
ung¢oloured @
Primary coating diameter — pm 235 to 265 180 to 220 5.2
colpured 2
Primary coating-cladding pm <125 <10,0 5.2
concentricity error
Fibre length km See 5.2 See 5.2 5.2

Alternative sfiominal primary coating diameters may be used (see Table 2), to be agreed between supplier &
customer:

Ta

ple.A.2 contains dimensional requirements specific to category B-652.D fibres.
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Table A.2 — Dimensional requirements specific to category B-652.D fibres

Attribute Unit Limit Limit Reference

(250 um coating) (200 pm coating)

Cladding diameter pm 125+ 0,7 125+ 0,7 5.2
Cladding non-circularity % <1,0 <1,0 5.2
Core - cladding pm <0,6 <0,6 5.2
concentricity error

Primary coating diameter — um 235 to 255 180 to 210 5.2
uncoloured @

Prjmary coating diameter — pm 235 to 265 180 to 220 5,2
cojoured 2

Prjmary coating-cladding um <12,5 <10,0 5.2

concentricity error

Fibre length km See 5.2 See 5.2 5.2

a | Alternative nominal primary coating diameters may be used (see Table 2), to be agréed between suppller
and customer.

A.3 Mechanical requirements
Table A.3 contains mechanical requirements specific to category B-652 fibres.

Table A.3 — Mechanical requirements specific to category B-652 fibres

Attribute Unit Limit Limit Referende
(250 pm coating) (200 pm coating)
Prpof stress level GPa > 0,69 SS 5.3
Cdating strip force (average) SS N 1,0<F,, <50 0.4<F,,.<50 5.3
i i ss
Cqating strip force (peak) N 1,0 < Fpeak <8,9 0.4 < Fpeak <8,9 5.3
Fipre curl radius m >2a 5.3
Tgnsile strength (median) for 0,5)m GPa > 3,8 5.3
specimen length
Stfess corrosion susceptibility - > 18 5.3
pgrameter, n,
a2 | Depending on ‘splicing methods, a minimum of 4 m may be specified for fibre intended to be used in sorhe
cable constfuctions — such as ribbon cable.

A4~ Aransmission requirements

Table A.4 contains transmission requirements specific to sub-category B-652.B fibres and
Table A.5 contains transmission requirements specific to sub-category B-652.D fibres.
Table A.6 provides chromatic dispersion values for sub-category B-652.D fibres.
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Table A.4 — Transmission requirements specific to sub-category B-652.B fibres

Attribute Unit Limit Reference

Attenuation coefficient at 1 310 nm dB/km <0,4 5.4
Attenuation coefficient at 1 550 nm dB/km <0,35 5.4
Attenuation coefficient at 1 625 nm dB/km <0,4 5.4
Zero dispersion wavelength, 4, nm 1300<4,<1324 5.4
Zero dispersion slope ps/(nm? x km) < 0,092 5.4
Ngminal MFD range at 1 310 nm & nm 8,6 10 9,5 0.4
MFD tolerance pm + 0,6 5.4
Cgble cut-off wavelength, & . nm <1260 5.4
Macrobending loss at 1 625 nm, 100 turns on a dB <0,1 5.4
30 mm radius mandrel

Pdlarization mode dispersion (PMD) coefficient ps/\/@ See 5.4 5.4

NQTE In the 1 550 nm region, the chromatic dispersion can be approximated’_as a linear function wjth
wgvelength. A typical value for the chromatic dispersion at 1 550 nm is 17 ps/(Aim"xX km) with a typical slope]at
1 $50 nm of 0,056 ps/(nm2 x km).

The value of the nominal MFD shall be agreed between supplier and (customer from within the range givgn.
The tolerance shown is then applied around that nominal value.

Table A.5 — Transmission requirements specific to sub-category B-652.D Fibres

Attribute Unit Limit Referenfe

Atfenuation coefficient from 1 310 nm to dB/km <0,40 5.4
1625 nma

Atfenuation coefficient at 1 383 nm + 3 nm dB/km <0,40 5.4
Atfenuation coefficient 1 530 nm — 1 565 nm dB/km <0,30 5.4
Chiromatic dispersion See Table A.6 5.4
Ndminal MFD range at 1 310 nm.2 um 8,610 9,2 5.4
MKD tolerance um +0,4 5.4
Cgble cut-off wavelengthskiy nm <1260 5.4
Macrobending loss at"1*625 nm, 100 turns on a dB <0,1 5.4
30 mm radius mandrel

Pqlarization mode*dispersion (PMD) coefficient ps/\/a See 5.4 5.4

This"wavelength region can be extended to 1 260 nm by adding 0.07 dB/km induced Rayleigh scattering lgss
10 e attenuation value at £ 31O T,

The value of the nominal MFD shall be agreed between supplier and customer from within the range given.
The tolerance shown is then applied around that nominal value.
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Table A.6 — Chromatic dispersion properties for sub-category B-652.D fibres

Attribute 2 Detail Limit Unit
3-term Sellmeier fitting Nomin 1300 nm
(1260 nm to 1460 nm) Aomax 1324 nm

Somin 0,073 ps/(nm? x km)

Somax 0,092 ps/(nm? x km)

Linear fitting Minimum at 1 550 nm 13,3 ps/(nm x km)
(166 to1625Tmm) Maximum at 1 550 nm 18,6 ps/(nm x km)
Minimum at 1 625 nm 17,2 ps/(nm x-km)

Maximum at 1 625 nm 23,7 ps/(nfm-x km)

a | Details of the equations used that define these attributes are provided in section 6.10 of ITUTYG.652.

A.% Hydrogen ageing for sub-category B-652.D

Select a fibre specimen at least 1 km long. After spooling the fibrejto a test configuration that
minimizes the effect of winding on attenuation at 1 310,nm, measure the attenuation
coefficient of the specimen at 1240 nm and at 1 383 nm:"This measurement gives the
bageline attenuation for the specimen. Expose the fibre ¢0°0,01 atmospheres of hydroger at
rogm temperature (reference test). For practical considerations, such as the availability of
equipment and testing time, higher H, concentrations, (e.g. 1 atm) can be used with proper
cane as mentioned in Note 4. During this exposure,“monitor the attenuation coefficient of the
spgcimen at 1 240 nm. This wavelength is indicative of the molecular hydrogen present in the
spgcimen. Constructing the change in attenudtion as the monitored results minus the baseljine
valpe, continue exposure until the 1 240 nfy attenuation changes by > 0,03 dB/km. At this
time, the attenuation increase at 1 383 ’nm may be considered fully saturated, and the
spgcimen may be removed from the-hydrogen atmosphere. After at least 14 days in the
nofmal laboratory environment, meastre the attenuation coefficient of the fibre at 1 383 jnm
using methods A, B or C of IEC 60793-1-40.

NOTE 1 This is a type test performed periodically to ensure that the manufacturing process reliably yields fjbre
with acceptable ageing charactefistics. For example, 10 fibre samples can be tested every 6 months.

NOTE 2 This test is not appropriate for hermetically coated fibre (see definition for hermetic coating in Table 1p).

NOTE 3 For non-hermetic fibres, typical hydrogen exposure is from 4 days to 6 days (see definition for hermetic
coafing in Table 12),

NOTE 4 Hydrogen ageing should be performed in H, concentrations that produce results representative of|the
actgal field canditions. Although increased H, concentration reduces testing time, it tends to produce slightly higher
valyes of added loss at equivalent exposure time (see threshold for increases at 1 240 nm). The 0,01 atmosphere
test| is alcompromise between impractically long testing times and unrealistically high added loss. When tedting
witH higher H, concentration, the reduced testing time can require increased safety measures.

A.6 Environmental requirements

The requirements of 5.5 shall be met.
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Annex B
(normative)

Family specification for category B-653
Dispersion shifted single-mode fibres

B.1 General
This—dispersion-shifted-single-mode—fibre—is—optimizedfor-single-channeltransmissich—inthe
1550 nm region. Multiple channels can only be transmitted if care is taken to avoid the

effects of four-wave mixing by, for example, moderating the power levels or appropripte

spacing or placement of the channels.
The¢ clauses and tables in Annex B contain particular requirements applicable’ to categpry
B-853 fibres. Common requirements, repeated here for ease of reference fram the sectignal
spgcification, are noted by an entry in the “Reference” column. Relevant notes from fhe
segtional specification are not repeated but indicated with a superscript .33,
The¢re are two sub-categories which are designated as with suffixes, “.A” and “.B”. These
sulj-categories are distinguished by the glass geometry tolefances, mode field diamqgter
tolgrance, and chromatic dispersion coefficient and smode field diameter attribute
sp¢gcifications.
B.2 Dimensional requirements
Table B.1 contains dimensional requirements specific to category B-653 fibres.
Table B.1 — Dimensional requirements specific to category B-653 fibres
Attribute Unit B-653.A Limit | B-653.B Limit Referencd
Clpdding diameter um 125+ 1 125+ 1 5.2
Clpdding non-circularity % <2,0 <1,0 5.2
Cqre — cladding concentricity error pm <0,8 <0,6 5.2
Primary coating diameter.—uncoloured 2 pm 235 to 255 235 to 255 5.2
Prjmary coating diameter/— coloured 2 pm 235 to 265 235 to 265 5.2
Prjmary coating-cladding concentricity error pm <125 <125 5.2
Fibre length km See 5.2 See 5.2 5.2
a | Alternative nominal primary coating diameters may be used, (see Table 2), to be agreed between suppl|er
and customer.

Table B.2 contains mechanical requirements specific to category B-653 fibres.
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Table B.2 — Mechanical requirements specific to category B-653 fibres

Attribute Unit Limit Reference

Proof stress level GPa > 0,69 SS 5.3
Coating strip force (average) SS N 1,0<Fa,e<5,0 5.3
Coating strip force (peak) SS 1,0 < Fpea< 8,9 5.3
Fibre curl radius M 5.3
Tensile strength (median) for 0,5 m GPa > 3,8 5.3
specimen length

Stfess corrosion susceptibility parameter, n, - 5.3

2 | Depending on splicing methods, a minimum

cable constructions — such as ribbon cable.

of 4 m may be specified for fibre intended to be used/in sompe

B.3 Transmission requirements

B.3.1 General

Table B.3 contains transmission requirements specific to categoy)B-653 fibres.

Table B.3 — Transmission requirements specific\to category B-653 fibres

Attribute Unit B-653.A B-653.B Referencp
Limit Limit

Atfenuation coefficient at 1 310 nm? dB/km <0,50 <0,50 5.4
Atfenuation coefficient at 1 550 nm dB/km <0,35 <0,35 5.4
Atlenuation coefficient at 1 625 nm? dB/km <0,40 <0,40 5.4
CHromatic dispersion coefficient ps/(nm x km) See B.3.2 See B.3.3 5.4
Ndminal MFD range at 1 550 nm ° pum 7,8t0 8,5 7,8to0 8,5 5.4
MED tolerance pum +0,8 +0,6 5.4
Cgble cut-off wavelength, A, nm <1270 <1270 5.4
Macrobending loss at 1 550 nm;~100 turns dB <0,5 <0,1 5.4
onfa 30 mm radius mandrel

Pdlarization mode dispersion (PMD) coefficient ps/\/a See 5.4 See 5.4 5.4

value in thedTU-T document takes precedent.

a | This attenuationcoefficient is not specified in ITU-T G.653 at this time. If ITU-T specifies this parameter the

The value“of the nominal MFD shall be agreed between supplier and customer from within the range givgn.
The'tolerance shown is then applied around that nominal value.

B.3.2 Chromatic dispersion coefficient requirement for sub-category B-653.A fibres

The requirement is given as a combined requirement on the absolute value of the chromatic
dispersion coefficient for a range of wavelength and a limit on the zero-dispersion wavelength,

Ag» and slope at Ag, Sy.

ID(A)] < 3,5 ps/(nm x km) for 1 525 nm < 1 <1 575 nm

and

1500 nm < 45 <1 600 nm

(B.1)

(B.2)
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and

B.3.3

Sp < 0,085 ps/(nm?2 x km).

(B.3)

Chromatic dispersion coefficient requirement for sub-category B-653.B fibres

The requirement is given as a series of bounding line segments versus wavelength. These
line segment boundaries are equivalent to the requirements stated in D.4.2. The units of
chromatic dispersion coefficient, D(4), are ps/(nm x km) and the units of wavelength, A, are

nm

Th

0,085 (41-1525)-3,5<D(1) for 1 460 nm < A <1 525 nm

35 (2-1 600)< D(2) for 1 525 nm < 4 <1 625 nm
75

3,5
D(A)<—=
()<75

(-1 500) for 1 460 nm < 2 <1 575\nm

D(4)<0,85 (1-1575)+3,5 for 1 575 nm 7 <1 625 nm

.4 Environmental requirements

b requirements of 5.5 shall be met.

(B

(B

(B

(B

4)

5)

6)

7)
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Family specification for category B-654 cut-off
shifted single-mode fibres

C.1 General
Thi
wit

Th
B-6
Spé

sedtional specification are not repeated but indicated with a superscript "SS’'¢

There are five sub-categories which are designated as with suffixes, A.A", ".B", ".C", ".D" §

— 23 —

Annex C

(normative)

".E|'. These sub-categories are distinguished by the chromatic dispersion coefficient and mgde

field diameter attribute specifications.

C.2 Dimensional requirements

Tabple C.1 contains dimensional requirements specificito category B-654 fibres.

Table C.1 — Dimensional requirements.specific to category B-654 fibres

Attribute Unit Limit Reference
Clpdding diameter um 125+ 1 5.2
Clpdding non-circularity % <2,0 5.2
Cqre — cladding concentricity error um <0,8 5.2
Prjmary coating diameter — uncoloured 2 um 235 to 255 5.2
Prjmary coating diameter — coloured 2 um 235 to 265 5.2
Primary coating-cladding concentricity error um <12,5 5.2
Fibre length km See 5.2 5.2

and customer

Alternative nominal primary coating diameters may be used, (see Table 2), to be agreed between suppl

C.3.5¢Mechanical requirements

Table C.2 contains mechanical requirements specific to category B-654 fibres.
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Table C.2 — Mechanical requirements specific to category B-654 fibres

Attribute Unit Limit Reference
Proof stress level GPa > 0,69 SS 5.3
Coating strip force (average) SS N 1,0<F,, <50 5.3
Coating strip force (peak) SS 1,0 <Foa <89 5.3
Fibre curl radius M >2a 5.3
Tensile strength (median) for 0.5 m specimen GPa > 3.8 5.3
length
Stfess corrosion parameter, ny - > 18 5.3
a | Depending on splicing methods, a minimum of 4 m may be specified for fibre intended to be used/in some
cable constructions — such as ribbon cable.
Table C.3 contains transmission requirements specific to category B-654 fibres. There are five
sulj-categories designated as ".A", ".B", ".C", ".D", and ".E".
Table C.3 — Transmission requirements specific to categoty B-654 fibres
Attribute Unit A Limit .B Limit .C Limit .DLimit |.E Limit Ref
Attgnuation dB/km <0,22 <0,22 <0,22 <0,20 <0,23 5.4
codfficient at
15p0 nm
Atténuation dB/km NA <0,40 £0,40 <0,40 NA 5.4
codfficient at
1 6p5 nm?
Chijomatic ps/(nm? x < 0,070 <0,070 < 0,070 < 0,070 < 0,070 5.4
dispersion slope at km)
1 5b0 nm >0.050
Chijlomatic ps/(nm x <20 <22 <20 <23 <23 5.4
dispersion km)
codfficient at 217
1 5p0 nm
Nofninal MFD range um 9,5 to 10,5 | 9,5t0 13,0 | 9,5to0 10,5 |11,5t0 15,0 |11,5t0 12,5 5.4
at 1 550 nm P
MFP tolerance wmn +0,7 +0,7 +0,7 +0,7 +0,7 5.4
Cable cut-off nm <1530 <1530 <1530 <1530 <1530 5.4
wayelength, A .
Magrobending loss dB <0,50 <0,50 < 0,50 <2,0°¢ <0,1 5.4
at 1 625 nm,
10 turns onf(a
30 mm radius
mapdrel
Polprization mode e/ e See 5.4 See 5.4 See 5.4 See 5.4 See 5.4 5.4
dispersion (PMD) Ty
coefficient

& This attenuation coefficient is not specified in ITU-T G.654 at this time. If ITU-T specifies this parameter the
value in in the ITU-T document takes precedent.

The tolerance shown is then applied around that nominal value.

The value of the nominal MFD shall be agreed between supplier and customer from within the range given.

¢ Other application specific test conditions and requirements (bending radius and number of turns) at 1 550 nm

are under study.
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C.4 Chromatic dispersion parameters for B-654.E fibres

For B-654.E fibre, the chromatic dispersion parameters indicated in Table C.3 are specified in
order to bind the minimum/maximum chromatic dispersion coefficient D(A) at wavelength A
from 1530 nm to 1 625 nm. This allows more accurate system design, in which dispersion-
compensating schemes are incorporated. The quadratic fitting for the group delay found in
Table D.1 of IEC 60793-1-42:2013 is applied, and the D(A) is bound by the following
inequality:

4 ==a)

= o L a o) =la) = o L
1550min T 21550min \M — 199V )= DA J= U1 550max T 21 550max (A — 1L 99V) (9.1)

where D4 550min' D1 550max: 91 550min: @8Nd S1 550max are listed in Table C.3 and below:

D1550,,i, = 17 ps/(nm x km)
D1550,,,= 23 ps/(nm x km)
S1550.,;, = 0,050 ps/(nm?2 x km)
S1550,,,«x = 0,070 ps/(nm? x km).

C.5 Environmental requirements

The requirements of 5.5 shall be met.
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Annex D
(normative)

Family specification for category B-655 non-zero
dispersion shifted single-mode fibres

sion in the 1 550 nm region with a cut-off wavelength that may be shifted above

bamds either above or below the normal 1 550 nm region.

The clauses and tables in Annex D contain particular requirements applicable to categpry
B-855 fibres. Common requirements, repeated here for ease of referencé from the sectignal
spgcification, are noted by an entry in the “reference” column., Relevant notes from fhe
segtional specification are not repeated but indicated with a superscript “SS”.

The¢re are three sub-categories which are designated as wijth’ suffixes, ".C", ".D", and "|E".
The¢se sub-categories are distinguished by the chromatic” dispersion coefficient attribute
sp¢gcifications. For sub-category B-655.C, the traditional*box specification” is maintained. For
sulj-categories B-655.D and B-655.E fibres, the chrofatic dispersion limits are in the forn] of
a plair of curves versus wavelength. See Annex G fornore information on these curves.

D.2 Dimensional requirements
Table D.1 contains dimensional requirements specific to category B-655 fibres.

Table D.1 — Dimensionakrequirements specific to category B-655 fibres

Attribute Unit B-655.C B-655.D B-655.E Referenge
Limit Limit Limit

Clpdding diameter pum 125+ 1 5.2
Clpdding non-circularity % <2,0 <1,0 <1,0 5.2
Cqre — cladding caencentricity error um <0,8 <0,6 <0,6 5.2
Prijmary coating/diameter — uncoloured pum 235 to 255 5.2
Primary coating diameter — coloured 2 um 235 to 265 5.2
Prjmary.coating-cladding concentricity um <125 5.2
erfor

Fibre length km See 5.2 5.2

a8 Alternative nominal primary coating diameters may be used, (see Table 2), to be agreed between supplier
and customer.

D.3 Mechanical requirements

Table D.2 contains mechanical requirements specific to category B-655 fibres.
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Table D.2 — Mechanical requirements specific to category B-655 fibres

Attribute Unit Limit Reference

Proof stress level GPa > 0,69 SS 5.3
Coating strip force (average) SS N 1,0<Fa,e<5,0 5.3
Coating strip force (peak) SS 1,0 < Fpea< 8,9 5.3
Fibre curl radius M >2a 5.3
Tensile strength (median) for 0,5 m specimen GPa > 3,8 5.3
length

Stfess corrosion susceptibility parameter, ny - >18 5.3

a | Depending on splicing methods, a minimum of 4 m may be specified for fibre intended to be used/in so

cable constructions — such as ribbon cable.

he

D.4 Transmission requirements
D.4.1 General
Ta

ble D.3 contains transmission requirements specific to category B-655 fibres.

Table D.3 — Transmission requirements specific\to category B-655 fibres

Attribute Unit Limit Referencp
B-655.C B-655.D,E

Atfenuation coefficient at 1 550 nm dB/km <0,35 5.4
Atfenuation coefficient at 1 625 nm dBJ/km <0,4 5.4
CHromatic dispersion coefficient ps/(nm x km) See D.4.2,D.4.3,and D.4.4 5.4
Ng@minal MFD range at 1 550 nm & um 8,0to 11,0 5.4
MED tolerance pm +0,7 + 0,6 5.4
Cgble cut-off wavelength, A, nm <1450 5.4
Macrobending loss at 1 625 nni, 100 turns dB <0,50 <0,1 5.4
onfa 30 mm radius mandrel

Egé?fri|czi2tr|]?n mode dispersion (PMD) pS/M See 5.4 5.4

a8 | The value of the nominal MFD shall be agreed between supplier and customer from within the range givegn.
The tolerancetshown is then applied around that nominal value.

NO

[E , Annex G includes implementation examples that do not preclude any other possible implementations.

D.4

o
L

The chromatic dispersion coefficient,

D(4),

wavelength, 1. The following inequalities shall be met:

ol o A H F ¥ P H £ 1 4 n
CITUTTAtlC UToJTTSTUTT CUTTITUITTITUTITITTT S TUT SUb=LaAdtlcyurly D=

1,0 psinm - km < Dy <|D(4) < Dyay 10,0 ps/inm - km

for 1 530 nm <A <1 565 nm

and

Dm ax

— Dpin 5,0 ps/nm -km

is given in ps/(nm x km) and varies with

(D.1)

(D.2)
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The sign of the chromatic dispersion coefficient may be positive or negative, but D(A) shall not
cross zero in the range of wavelengths from 1 530 nm to 1 565 nm.

The values of D and D

supplier.

min max as well as the sign shall be agreed between customer and

D.4.3 Chromatic dispersion coefficient limits for sub-category B-655.D fibres

The chromatic dispersion coefficient, D(1), is given in ps/(nm x km) and varies with
wavelength, 1. The following inequalities shall be met:

2,91

7'%(’ (1-1460)-4,20 < D(2)< g, (4~1460)+ 329 (4.3)
for|1 460 nm <A <1550 nm
and

2’17 (1-1550)+2,80 <D(1)< 5;%6 (1-1550)+6,20

(0.4)
for[1 550 nm <A <1 625 nm

D.4.4 Chromatic dispersion coefficient limits{for sub-category B-655.E fibres
The¢ chromatic dispersion coefficient, D(A1),\iS given in ps/(nm x km) and varies With

wayelength, 1. The following inequalities shall be met.

5,42 4,65

5 (1-1460)+0,64 <D(4)< % (1-1460)+ 4,66 (4.5)
for{1 460 nm <A <1 550 nm
and
3%350 (1-1550)+6,06 <D(1)< 4%2 (1-1550)+9,31 (4.6)

for|l1 550’nm <A £1 625 nm

D.5 Environmental requirements

The requirements of 5.5 shall be met.
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Annex E
(normative)

Family specification for category B-656 Wideband
non-zero dispersion shifted single-mode fibres

E.1 General

Th

B-6

60 nm and 1 625 nm.

spgcification, are noted by an entry in the “reference” column. ReIeS\S/ant notes from
segtional specification are not repeated but indicated with a superscript’ .

E.2 Dimensional requirements

Ta

ple E.1 contains dimensional requirements specific to gategory B-656 fibres.

Table E.1 — Dimensional requirements_specific to category B-656 fibres

b clauses and tables in Annex E contain particular requirements applicable to categpry
56 fibres. Common requirements, repeated here for ease of reference from the sectional

the

Attribute Unit Limit Reference
Clpdding diameter pum 125+1 5.2
Clpdding non-circularity % <2,0 5.2
Cqre - cladding concentricity error pm <0,8 5.2
Primary coating diameter — uncoloured.? pum 235 to 255 5.2
Primary coating diameter — coloured 2 pum 235 to 265 5.2
Primary coating-cladding concentricity error um <125 5.2
Fibre length km See 5.2 5.2
a | Alternative nominal‘primary coating diameters may be used, (see Table 2), to be agreed between supplier
and customer.
E.3 Mechanical requirements
Ta :CQU E.2 bUIItQ;IID IIICthII;ba: ICL‘U;ICIIICIItD DlJCbifib tU \.,atchuy B'GSG f;blcb


https://iecnorm.com/api/?name=0dd40364209265e877b365ffe6871896

- 30 - IEC 60793-2-50:2018 © |IEC 2018

Table E.2 — Mechanical requirements specific to category B-656 fibres

Attribute Unit Limit Reference

Proof stress level GPa > 0,69 SS 5.3
Coating strip force (average) SS N 1,0 < Fae <5,0 5.3
Coating strip force (peak) SS N 1,0 < Fpeac < 8,9 5.3
Fibre curl radius M >22 5.3
Tensile strength (median) for 0,5 m specimen GPa > 3,8 5.3
length

Stfess corrosion susceptibility parameter, ny - >18 5.3

a2 | Depending on splicing methods, a minimum of 4 m may be specified for fibre intended to be used/in sorhe
cable constructions, such as ribbon cable.

E.4 Transmission requirements

E.4.1 General

Table E.3 contains transmission requirements specific to categofy)B-656 fibres.

Table E.3 — Transmission requirements specific\o category B-656 fibres

Attribute Unit Limit Referenc¢

Atfenuation coefficient at 1 460 nm dB/km <0,4 5.4
Atfenuation coefficient at 1 550 nm dB/km <0,35 5.4
Atfenuation coefficient at 1 625 nm dB/km <0,4 5.4
Chromatic dispersion coefficient 2 ps/(nm x km) See E.4.2 5.4
Ngminal MFD range at 1 550 nm ° um 7,0to 11,0 5.4
MKD tolerance um +0,7 5.4
Cgble cut-off wavelength, & . nm <1450 5.4
Macrobending loss at 1 625 nni, 100 turns on a 30 mm radius dB <0,50 5.4
mandrel

Pdlarization mode dispersien (PMD) coefficient ps/\/m See 5.4 5.4

a | If a Raman pump'is used outside the wavelength region from 1 460 nm to 1 625 nm, fibre properties have|to
be suitable for-accommodating this pump, for example 4, may need to be less than the pump wavelength.

The value ‘of nominal MFD shall be agreed between supplier and customer from within the range given. The
tolerance Shown is then applied around that nominal value.

E.4.2 Chromatic dispersion coefficient for category B-656 fibres

The chromatic dispersion coefficient, D(1), is given in ps/(nm x km) and varies with
wavelength, 1. The following inequalities shall be met:

zéf)o (4-1460)+1,00< D(ﬂ)s%(ﬂ—ﬂﬁo)”ﬁo E1)

for 1 460 nm <A <1550 nm
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and

0,98
75

(4 —1550)+ 3,60 < D(A) s%(z—lssong,zs (E.2)
for1 550 nm <A <1625 nm

E.5 Environmental requirements

The¢ requirements of 5.5 shall be met.
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Annex F
(normative)

Family specification for category B-657 Bending
loss insensitive single-mode fibres

F.1 General

Ccofr

Th
B-6
Spé
seq

Th
Th
to
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Su
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NO
valy

Su
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Su
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Su
of
cof

NO
imp

buiF’)dings (e.g. outside building: riser cabling). Application length of B-657.B fibre, howe\

tain two subcategories which differ in macrobending loss.

b clauses and tables in Annex F contain particular requirements applicable to categ
57 fibres. Common requirements, repeated here for ease of reference from the sectio
cification, are noted by an entry in the “reference” column. Relevantynotes from
tional specification are not repeated but indicated with a superscript SS"

bre are four sub-categories which are designated with suffixes ",A%Y, ".A2", ".B2" and ".B
b fibres are suitable to be used in the O, E, S, C and L-band (i.e: throughout the 1 260

hpared to B-652.D fibres for improved connectivity.

D-categories B-657.A1 and B-657.A2 fibres are a_ subset of category B-652.D fibres 4§
refore are compliant with B-652.D fibres and have-the same transmission properties.

[E 1 Compliance here means adherence to the referenced fibre category (B-652.D) meeting or exceeding
es of the specified attributes.

-category B-657.A2 fibres for a minimum bend radius of 7,5 mm.

D-categories B-657.B2 and B-657.B3 fibres are intended to be used for restricted distan
s than 1 000 m) at the endvof access networks, in particular inside buildings or n

ends on the deployment strategy of each network operator.
chromatic dispersion coefficient specifications. These fibres, however, are sys
hpatible withB-657.A (and B-652.D) fibres in Access networks.

[E 2 Campatibility here means that the product in this sub-category will introduce negligible sys
hirment-erndeployment issues but may not be compliant with the referenced fibre category (B-652.D).

D-category B-657.Bfibres are not necessarily compliant with category B-652 fibres in teﬂ?s

red
l B

pry
nal
the

3"
nm

L 625 nm range). They have improved bending loss and tighter dimensional specificatipns

ind

the

h-category B-657.A1 fibres are appropriate for a minimum bend radius of 10 nim;

LesS
Ear
er,

m

tem

Su
su

p-Category B-652.B2 fibres are appropriate for a minimum bend radius of 7,5

NOTE 3 Most category B-652 fibres deployed have macrobending losses of several dBs over ten turns at
1 625 nm with 15 mm bend radius.

F.2 Dimensional requirements

Table F.1 contains dimensional requirements specific to category B-657 fibres.
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Table F.1 — Dimensional requirements specific to category B-657 fibres

Attribute Unit Limit Limit Reference
(250um coating) | (200um coating)
Cladding diameter pum 125+ 0,7 5.2
Cladding non-circularity % <1,0 5.2
Core - cladding concentricity error pum <0,5 5.2
Primary coating diameter — uncoloured 2 pum 235 to 255 180 to 210 5.2
Prifiary coating diameter — coloured = um 235 10 265 T80 to 220 5.2
Primary coating-cladding concentricity error um <125 <10,0 5.2
Fibfe length Km See 5.2 5.2
a |Alternative nominal primary coating diameters may be used (see Table 2), to be agreed between' supplier and
customer.

Ta

Mechanical requirements
ple F.2 contains mechanical requirements specific to categoryB-657 fibres.

Table F.2 — Mechanical requirements specific te"category B-657 fibres

Attribute Unit Limit Referenge
(250 um coating) | (200 um coating)
Prdof stress level 2 GPa > 0,695° 5.3
Codting strip force (average) SS N 1,0<Fae<50 | 0,4<F,,e<5,0 5.3
Codting strip force (peak) SS N 1,0 < Fpeak 8,9 | 0,4 < Fpea <89 5.3
Fibfe curl radius m >2b 5.3
Tersile strength (median) for 0,5 m specimen GPa > 3,8 5.3
length
Stress corrosion susceptibility pardmeter, ngy - > 18 5.3
a8 |The failure probability for fibre under 30 mm of radius bend as described in category B-657 of this document,
increases with decreasing, bend radius. See ITU-T G.Sup.59 for more guidance on cabled fibre reliability.
b |Depending on splicing) methods, a minimum of 4 m may be specified for fibre intended to be used in sqme
cable constructions,)such as ribbon cable.
F.4 Jransmission requirements
Tablte3—containstransmissionreguirementsspecific toeategory B-657+fibres
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Table F.3 — Transmission requirements specific to category B-657 fibres

Attribute Unit B-657.A1 | B-657.A2 B-657.B2 B-657.B3 Reference
Limit Limit Limit Limit

Attenuation coefficient from dB/km <0,40 5.4
1310 nmto1625nm?2
Attenuation coefficient at dB/km <0,40 5.4
1383 mm+3nm?®
Attenuation coefficient 1 530 dB/km <0,30 5.4
nm — 1565 nm
Zejo dispersion wavelength, nm Matches specification 1250 < 4, 5.4
g for B-652.D fibre see <1 350

Table A.6
Zefyo dispersion slope ps/(nm2 x km) Matches specification <0,11 5.4

for B-652.D fibre see

Table A.6
Nofminal MFD range at um 8,610 9,2 5.4
1 310 nme¢
MHD tolerance um +0,4 5.4
Caple cut-off wavelength, 4 . nm <1260 5.4
Mafcrobending loss at 1 550 dB <0,25 <0,03 £.0,03 NA 5.4

nm|, 10 turns on a 15 mm
radius mandrel

Makcrobending loss at dB <0,75 < 0% <0,1 <0,03 5.4
1550 nm, 1 turn on a 10 mm
radius mandrel

Mafcrobending loss at 1 550 dB NA <0,5 <0,5 <0,08 5.4
nmj,

1tyrn on a 7,5 mm radius

majndrel

Mafcrobending loss at dB NA NA NA <0,15 5.4

1950 nm, 1turnon a5 mm
radius mandrel

Mafcrobending loss at dB <1,0 <0,1 <0,1 NA 5.4
1 625 nm, 10 turns on a
15 |mm radius mandrel

Makcrobending loss at 1 dB <1,5 <0,2 <0,2 <0,1 5.4
62% nm,
1 tyrn on a 10 mm radius
majndrel

Malcrobending loss, at dB NA <1,0 <1,0 <0,25 5.4
1625 nm,

1 tyrn on a 7,5{mnr radius
majndrel

Mafcrobending loss at dB NA NA NA <0,45 5.4
1 g25nm.

1turnen a 5 mm radius
m arel

Polarization mode dispersion [ See 5.4 5.4
(PMD) coefficient ps/km

a8  This wavelength region can be extended to 1 260 nm by adding 0,07 dB/km induced Rayleigh scattering loss
to the attenuation value at 1 310 nm.

The average attenuation coefficient after ageing according to the test outlined in Clause A.5, "Hydrogen
ageing for B-652.D" shall be less than the value specified for the range of 1 310 nm to 1 625 nm.

¢ The value of the nominal MFD shall be agreed between supplier and customer from within the range given.
The tolerance shown is then applied around that nominal value.
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F.5 Environmental requirements

The requirements of 5.5 shall be met.

— 35 —
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Annex G
(informative)

System design information for category B-655
non-zero disperion shifted single-mode fibres

G.1 General

examples given in Table G.1 are primarily variations in the allowed chromatic dispersipn,
chromatic dispersion slope, and non-linear coefficient. These are examples only, which do pot
preclude other possible implementations. The order of the examples is arbitrary and does hot
reflect any priority.

Table G.1 — Examples for 4,,;, =1 530 nm and A5, = 1565'nm

Fxample Dmin Dmax Sign Typical chromatic Typical chromatic
ID ps/(nm x km) | ps/(nm x km) dispersion coefficient at dispersion slope a
1 550 nm ps/(nmx’km) | 1 550 nm ps/(nm? x kjm)
A 1,3 5,8 + 3,17 0,070
B 2,0 6,0 + 472 0,085
C 2,6 6,0 + 4,4 0,045
D 5,0 10,0 + 8,0 0,058
E 1,0 6,0 - -2,3 0,065

The¢ specification values found in D.4.3 .and D.4.4 were determined from two surveys in which
multiple vendors of these sub-categories responded with average and standard deviatior] of
thel chromatic dispersion coefficient *versus wavelength. The bounding curves enclose]|all
thelse results at average plus 0 minus three standard deviations. The bounding curyes
resulting from enclosing the avierage plus or minus one standard deviation may be useful|for
syqtem design. These are given in the following clauses.

G.2  One standard:deviation limits for sub-category B-655.D fibres

The¢ following .sepresent limits derived from considering multiple vendors of sub-categpry
B-855.D fibres-and average plus or minus one standard deviation:

6,94 2,78

T(1—1460)—3,4s D(2)< m (2-1460)+2,60 (d.1)
for 1 460 nm <A <1550 nm
and
313 () _1550)+3,0< D(1)< 228 (1 - 1550)+ 5,38 (G.2)
75 5

for1 550 nm <A <1625 nm
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Figure G.1 shows the chromatic dispersion coefficient limits associated with the specification,
i.e. three sigma limits, and the values that could be used in system design, i.e.1 sigma limits.

11

>

Chromatic dispersion coefficient (ps/(nm x km))

{

T T T T L §

1460 1480 1500 1520 1540 1560 1580 1600 1620

Wavelength, <thm)
IEC

Figure G.1 — Sub-category B-655.D chromatic dispersion coefficient limits

G.8 One standard deviation limits for sub-category B-655.E fibres

The¢ following represent limits derived from cenSidering multiple vendors of sub-categpry
B-§55.E fibres and average plus or minus one,standard deviation:

5,28
(

for|1 460 nm £ A <1550 nm

andl

3,05

for|1 500 hm’< A <1 625 nm

2 (2 -1460)+3368 < D(4) <
90

A-1550)+6,96 <D(4)<
2 (31 550)+ 6,96 < D(2) < 2

4’26 (2-1460)+3,89

3,96

(1-1550)+8,45

Figure.G.2 shows the chromatic dispersion coefficient limits associated with the specificatipn,

i.e. three sigma limits, and the values that could be used In system design, I.e. one sigma

limit.
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Figure G.2 — Sub-category B-655.E chromatic dispersion coefficient limits
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

FIBRES OPTIQUES -

Partie 2-50: Spécifications de produits —
Spécification intermédiaire pour les fibres unimodales de classe B

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de  normalisation
Composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEG).WWIEC a gour
bbjet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domajnes
He ['électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes
nternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibleg au
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a|des
Comités d'études, aux travaux desquels tout Comité national intéressé par le sujet(traité peut participer. |Les
brganisations internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent
Egalement aux travaux. L'IEC collabore étroitement avec I'Organisation Internafionale de Normalisation (140),
5elon des conditions fixées par accord entre les deux organisations.

2) |es décisions ou accords officiels de I'lEC concernant les questions techhigues représentent, dans la megure
Hu possible, un accord international sur les sujets étudiés, étant donfie,que les Comités nationaux de IJEC
ntéressés sont représentés dans chaque comité d’'études.

3) Les Publications de I'lEC se présentent sous la forme de reconmimandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que IJEC
'assure de I'exactitude du contenu technique de ses publicatigns; I'lEC ne peut pas étre tenue responsabl¢ de
'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) pPans le but d'encourager l'uniformité internationale, les,Comités nationaux de I'lEC s'engagent, dans toutg la
mesure possible, a appliquer de fagon transparente lesyPublications de I'lEC dans leurs publications nationgles
Pt régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales| ou
égionales correspondantes doivent étre indiquées‘en termes clairs dans ces dernieres.

5) L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendgnts
ournissent des services d'évaluation de ¢onformité et, dans certains secteurs, accedent aux marques| de
conformité de I'IEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification
ndépendants.

6) [Tous les utilisateurs doivent s'assurer’qu'ils sont en possession de la derniére édition de cette publication.

7) PAucune responsabilité ne doitétre imputée a I'lEC, a ses administrateurs, employés, auxiliaires| ou
andataires, y compris se$§ experts particuliers et les membres de ses comités d'études et des Comités
hationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout aptre
Hommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
e justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC oy de
oute autre Publication”de I'lEC, ou au crédit qui lui est accordé.

8) L'attention est. attirée sur les références normatives citées dans cette publication. L'utilisation de publicatjons
éférencées/€stobligatoire pour une application correcte de la présente publication.

9) L’attention_est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fpire
‘objet.de-droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels dioits
He brevets et de ne pas avoir signalé leur existence.

La I’\‘IIUIIIIC illtClIIatiUlla:C EC 60793'2'50 [} été étabhc pal :C DUUD'bUIII;té SGI"\‘\ Fiblcb et
cables, du comité d'études 86 de I'lEC: Fibres optiques.

Cette sixieme édition annule et remplace la cinquiéme édition parue en 2015. Cette édition
constitue une révision technique. Cette édition inclut les modifications techniques majeures
suivantes par rapport a I'édition précédente:

a) introduction d'une convention de nommage révisée correspondant mieux a celles figurant
dans les Recommandations de I'UIT-T G.652, G.653, G.654, G.655, G.656 et G.657. Ces
modifications sont décrites dans le domaine d’application du présent document et
accompagnées d’'une table de correspondance pour les nouveaux noms. Les annexes ont
été réarrangées a partir du nouveau nommage a des fins de lisibilité;

b) plus de détails sur les exigences pour une fibre unimodale & revétement de 200 microns;
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c)

d)
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harmonisation avec les Recommandations de I'lUT-T G.652, G.654, G.657, consenties
septembre 2016 et comprenant des spécifications révisées de dispersion chromatiq
des nouvelles catégories de fibre et les nouveaux lieux d’application correspondants;

des descriptions des types de fibre ont été ajoutées aux titres des Annexes A a F.

texte de cette Norme internationale est issu des documents suivants:
FDIS Rapport de vote
86A/1884/FDIS 86A/1898/RVD

en
ue,

ab

Ce

un

opfiques, est disponible sur le site web de I'lEC.

LeJ)rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote™ay

uti a I'approbation de cette Norme internationale.
document a été rédigé selon les Directives ISO/IEC, Partie 2.

b |iste de toutes les parties de la série IEC 60793, publiées sous le titre général Fib

ant

fes

Le|comité a décidé que le contenu de ce document ne sera pas\modifié avant la date|de
stapilité indiquée sur le site web de I'IEC sous "http://webstoreliec.ch" dans les donnges
relgtives au document recherché. A cette date, le document séra

e [reconduit,

e |Supprimé,

e |[remplacé par une édition révisée, ou

e |amendé.

IMPORTANT — Le logo "colour inside" qui se trouve sur la page de couverture de
cette publication indique qu'elle contient des couleurs qui sont considérées comne

C(

utiles a une bonne compréhension de son contenu. Les utilisateurs devraient, p

nséquent, imprimer cette publication en utilisant une imprimante couleur.

Ar
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FIBRES OPTIQUES -

Partie 2-50: Spécifications de produits —
Spécification intermédiaire pour les fibres unimodales de classe B

1 Domaine d’application

La|présente partie de I'lEC 60793 est applicable aux fibres optiques des catégories B—6k2,
B-853, B-654, B-655, B-656 et B-657. Une table de correspondance entre les désignatipns
IEQ et les désignations UIT-T est représentée dans le Tableau 1. Ces fibres sont tilisées|ou
pelvent étre intégrées dans des équipements destinés a la transmission de llinformation et
dams des cables a fibres optiques.

Trdis types d’exigences s'appliquent a ces fibres:

e |les exigences générales, qui sont définies dans I'lEC 60793-2;

¢ |des exigences spécifiqgues communes aux fibres unimodales(de classe B, couvertes paf le
présent document, et qui sont données dans I'Article 5;

e |des exigences particuliéres applicables a des catégories” particuliéres de fibres ou a gles
applications données, qui sont définies dans les Annexes A a F.

Pour certaines catégories de fibres (indiquées) dans les spécifications de famlille
cofrespondantes), il existe des sous-catégories, qui se distinguent les unes des autres par
leurs différences de spécifications d’attributs.'de transmission. Les désignations pour ¢es
soys-catégories sont documentées dans les spécifications de famille individuelles.

Le|Tableau 1 représente une table de*correspondance entre les désignations IEC et |les
Refommandations de I'UIT-T. Le tableau fournit également I'annexe normative du présent
dog¢ument contenant la spécification particuliére ainsi que le nom utilisé pour décrire ce type
de| fibore dans I'IEC 60793-2-50:2015. Les Recommandations de I'UIT-T ainsi que |les
catggories/sous-catégories .|EC correspondant a chague Recommandation sont donnéfes.
Daphs certains cas, commeg la Recommandation G.652, une désignation IEC donnée
cofrespond a de multiples catégories dans I'UIT-T car les catégories UIT-T se distinguent par
la performance des_aftributs de fibres cablées (PMDg), ce qui n'est pas le cas dans [es
spégcifications de fibres IEC.
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Recommandations ITU-T ainsi que la désignation de I'lEC 60793-2-50:2015

Annexe | Catégorie Sous- Description IEC 60793-2-50:2015 | Rec UIT-T
catégorie
B-652 Fibre a dispersion non décalée G.652
B-652.B B1.1 G.652.B
A B-652.D B1.3 G.652.D
B-653 Fibre a dispersion décalée G.653
B-653.A B2_a G.653.A
B B-653.B B2_b G.653.B
B-654 Fibre & coupure décalée G.654
c B-654.A B1.2_a G.654.A
c B-654.B B1.2_b G.654.B
c B-654.C B1.2_c G.654.C
c B-654.D N/A G.654.D
c B-654.E N/A G.654.E
C B-655 Fibre a dispersion décalée non nulle |B4 G.655
D B-655.C B4_c G.655.C
D B-655.D B4_d G.655.D
D B-655.E B4_e G.655.E
E B-656 Fibre a dispersion décalée’ non nulle |B5 G.656
a large bande
F B-657 Fibre insensible aux pertes dues aux |B6 G.657
courbures
F B-657.A1 B6_al G.657.A1
F B-657.A2 B6_a2 G.657.A2
F B-657.B2 B6_b2 G.657.B2
F B-657.B3 B6_b3 G.657.B3
2 | Références nofmatives
Leg documents ‘suivants cités dans le texte constituent, pour tout ou partie de leur contepu,
des gxigences du présent document. Pour les ré.férence's' datées, seule I'édition ci'tée
s'applique.( Bour les références non datées, la derniere édition du document de référence
s'appligue-{y compris les éventuels amendements).
IEC60793-1 (toutes les parties) Fibres optiques

IEC 60793-1-20, Fibres optiques — Partie 1-20: Méthodes de mesure et procédures d'essai

Géométrie de la fibre

IEC 60793-1-21, Fibres optiques — Partie 1-21: Méthodes de mesure et procédures d'essai

Géomeétrie du revétement

IEC 60793-1-22, Fibres optiques — Partie 1-22: Méthodes de mesure et procédures d'essai

Mesure de la longueur

IEC 60793-1-30, Fibres optiques — Partie 1-30: Méthodes de mesure et procédures d'essai
Essais de sélection
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IEC 60793-1-31, Fibres optiques — Partie 1-31: Méthodes de mesure et procédures d'essai
Résistance a la traction

IEC 60793-1-32, Fibres optiques — Partie 1-32
Dénudabilité du revétement

IEC 60793-1-33, Fibres optiques — Partie 1-33:
Résistance a la corrosion sous contrainte

IE

60793-1-34, Fibres optigues — Partie 1-34:

Méthodes de mesure et procédures d'essai

Méthodes de mesures et procédures d'essai

Méthodes de mesure et procédures d'essa

On

IEQ
Aff

IEQ

dulation de la fibre

piblissement

Digpersion chromatique

IEQ

Lomgueur d'onde de coupure

IEQ
Didg

IEQ
Co

IEQ
Pe

IEQ

meétre du champ de mode

tes par macrocourbures

Didpersion de mode de polarisation

IEQ
Es

IEQ
Es

IEC
Es

bais de chaleur humide((état continu)

sais de chaleur(seche (état continu)

bais dewvariations de température

IEQ

60793-1-40, Fibres optiques — Partie 1-40:

60793-1-42, Fibres optiques — Partie 1-42:

60793-1-44, Fibres optiques — Partie 1-44:

60793-1-45, Fibres optiques — Partie 1-45 :

60793-1-46, Fibres optiques — Partie 1-46:

htrole des variations du facteur de transmissionoptique

60793-1-47, Fibres optiques — Partie 1-47:

60793-1-48, Fibres optiques — Ratrtie 1-48:

60793-1-50, Fibres optigues — Partie 1-50:

60793-1-51, Fibres optiques — Partie 1-51:

60793-1%52, Fibres optiques — Partie 1-52:

60793-1-53, Fibres optiques — Partie 1-53:

Méthodes de mesure et procédures d'essa

Méthodes de mesure et procédures d'essa

Méthodes de mesurelet procédures d'essa

Méthodes de mesure et procédures d'essqd

Méthodes de mesure et procédures d'essa

Méthodes de mesure et procédures d'essa

Méthodes de mesure et procédures d'essa

Méthodes de mesure et procédures d'essa

Méthodes de mesure et procédures d'essa

Méthodes de mesure et procédures d'essg

Méthodes de mesure et procédures d'ess§

Es

s eSO dans teau

IEC 60793-2, Fibres optiques — Partie 2: Spécifications de produits — Généralités

IEC 60794-2, Cables a fibres optiques -
intermédiaire

3

Termes et définitions

Partie 2: Cables

intérieurs — Spécification

Pour les besoins du présent document, les termes et les définitions de I'lEC 60793-2 et la

sér

ie IEC 60793-1 s’appliquent.
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L'ISO et I'IEC tiennent a jour des bases de données terminologiques destinées a étre utilisées

en

normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a I'adresse http://www.electropedia.org/

ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

NOTE Les définitions générales relatives aux fibres sont données dans I'lEC 60793-2. Les définitions des
attributs spécifiés sont données dans la norme sur les méthodes d’essai correspondantes, dans la série

IEC

4

60793-1, tandis que les définitions générales relatives aux essais sont données dans I'lEC 60793-1-1.

Termes :\hrégéc et Q\Jlmhnlnc

Po

5.1

La
rec

Ir les besoins du présent document, les termes abrégés et symboles suivants s’appligqug

Force de dénudage moyenne
ak  Force de dénudage maximale
Longueur d’onde de dispersion nulle
Longueur d’onde de coupure de la fibre
Longueur d’onde de coupure du cable
D Diamétre de champ de mode
Parameétre de corrosion sous contrainte — dynamiqude
D Dispersion du mode de polarisation
Do Valeur de conception de la liaison PMD

Spécifications
Généralités

ommandations de construction ~-des fibres optiques de classe B — fibres unimodale

domnées dans I'lEC 60793-2.

Le
mé
ver

5.2

Leq
Ta

Leq

talligues. La composition de certaines fibres peut étre tout verre, ou verre et compog
re/polymeére dur.

Exigences‘dimensionnelles

attributs\ddimensionnels et les méthodes de mesure applicables sont donnés dans
bleau 2

nt:

fibre doit consister en un cceurpen verre et une gaine en verre conformément aux

5 —

terme «verre» se référe habituellement a des matériaux relatifs a des oxydes non

ite

exigences communes a toutes les catégories de fibres unimodales de classe B figur

e nt

da

S 1e Tableal o.

Le diametre de la gaine, la non-circularité de la gaine et I'erreur de concentricité entre le

cce

ur et la gaine doivent étre stipulés dans les spécifications de famille.
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Tableau 2 — Attributs dimensionnels et méthodes de mesure

Attribut Méthode de mesure
Diameétre de la gaine IEC 60793-1-20
Non-circularité de la gaine IEC 60793-1-20
Erreur de concentricité entre le coeur et la gaine IEC 60793-1-20
Diameétre du revétement primaire IEC 60793-1-21
Non-circularité du revétement primaire IEC 60793-1-21
Erpeti—te—concentricitégame—revétement primaire HEE-66793-1+2¢%
Logngueur de la fibre IEC 60793-1-22

Tableau 3 — Exigences dimensionnelles communes a toutes les fibres de'classe B

Attribut Unité Limite
Dipmeétre du revétement primaire — incolore um 23542552
Dipmétre du revétement primaire — coloré pum 23542652
Erfeur de concentricité gaine—revétement primaire pm <12,5
Logngueur de la fibre km b

a | Les limites ci-dessus sur le diamétre du revétement primaire sont\Nés plus couramment utilisées dans les
cables de télécommunications. Il existe d’autres applications telles que les fibres pour utilisation dans les
sous-systemes optiques, les fibres amorces ou des applications spécifiques telles que les cables soys-
marins ou les cables FTTH compacts, qui utilisent d’autres diameétres de revétement primaire, dont plusieyrs
sont énumérés ci-dessous.

180 um & 210 um pour la version incolore; 180 °um, a'220 pum pour la version colorée
400 pm = 40 um
500 pm = 50 um
700 um £ 70 um
900 um £ 90 um

D’autres diametres de revétement _peuvent influer sur la connectivité de la fibre, au niveau des rubans, des
connecteurs multifibres, desépissures mécaniques et des protecteurs d'épissures par fusion; ils peuvgnt
également nécessiter des ajustements par rapport aux outils de montage de connexions et/ou des tolérances
de revétement plus serrées.

Les exigences de lengueur sont variables et il convient qu'elles fassent I'objet d’'un accord entre|le
fournisseur et le client.

5.3 Exigefices mécaniques

Leg attfibuts mécaniques et les méthodes d’essai applicables sont donnés dans le Tableay 4.
La| relation entre certains de ces attributs et la fiabilité mécanique est décrite dTms

|’|I_f" il W aZsYaW. Kol + P11l T o QO
LY TN UZUSO TLTTTUTT U.OUY.JJ.

Les exigences communes a toutes les catégories de fibres unimodales de classe B figurent
dans le Tableau 5.
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Tableau 4 — Attributs mécaniques et méthodes d’essali

Attribut Méthode d’essai
Essai de sélection IEC 60793-1-30
Résistance a la traction IEC 60793-1-31
Dénudabilité du revétement IEC 60793-1-32
Résistance a la corrosion sous contrainte IEC 60793-1-33
Ondulation de la fibre IEC 60793-1-34

Tableau 5 — Exigences mécaniques communes a toutes les fibres de classge)B

Attribut Unité Limite
Nijeau de contrainte de sélection GPa >0,69 2
Fdrce de dénudage (moyenne) ? ¢ N 1,0<F,,<50
Fdrce de dénudage (maximale) b ¢ N 1,0< Fpeak <8,9
Rgyon de boucle de la fibre m >2d
Rgsistance a la traction (médiane) pour une longueur de GPa > 3,8
spgcimen de 0,5 m
Pdrametre de résistance a la corrosion sous contrainte, n, - > 18

a

La valeur de l'essai de sélection de 0,69 GPa est égale a ufe déformation d'environ 1 % ou une for
d’environ 8,8 N. Pour la relation entre ces différentes unités,voir I'lEC TR 62048:2014, article 8.4.

La force de dénudage moyenne ou la force de dénudage“maximale, qui sont toutes deux définies dans
mode opératoire d’essai, peuvent étre spécifiées selon.accord entre le fournisseur et le client.

Dans le cas d’autres diametres nominaux de revétement primaire (voir Tableau 2), les autres valeurs
force de dénudage associées doivent faire I'objer,d’'un accord entre le fournisseur et le client ou bien &
fournies dans les spécifications particulieres présentes dans les annexes du présent document.

En fonction des méthodes d’épissurage, ufte longueur minimale de 4 m peut étre spécifiée pour les fib
dont I'utilisation est prévue dans certaines_constructions de cables, telles que les cables a rubans.

ce

5.4

Leq
Ta

Leq

dans le Tableau7.

Leq

Exigences de transmiSsion

attributs de transmission et les méthodes de mesure applicables sont donnés dang
bleau 6.

exigences eommunes a toutes les catégories de fibres unimodales de classe B figur,

exigences qui doivent étre stipulées dans les spécifications de famille sont énumeére

davrs lesFableau 8.

ent

EeS
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Tableau 6 — Attributs de transmission et méthodes de mesure

Attribut Méthode de mesure
Affaiblissement linéique IEC 60793-1-40 2
Dispersion chromatique IEC 60793-1-42
Longueur d’onde de coupure P IEC 60793-1-44
Diameétre de champ de mode IEC 60793-1-45
Variations du facteur de transmission optique IEC 60793-1-46
Affatbtissementparmacrocottbures HEE66793~1+4F
Digpersion du mode de polarisation IEC 60793-1-48
Les valeurs d’affaiblissement maximales indiquées s’appliquent aux fibres optiques cablées et non cablées. Des

S
dd
fal

écifications plus serrées pour la fibre peuvent étre demandées pour tenir compte de I'affaiblissement ajol
ns le processus de cablage; pour les valeurs d’affaiblissement maximales de fibres optiques~cablées, il 4
t référence a I'lEC 60794-2, utilisable conjointement avec le présent document.

té
st

L'affaiblissement linéique a diverses longueurs d’onde peut étre calculé en utilisant les’valeurs mesurées 9
un petit nombre de longueurs d’onde en utilisant un modeéle spectral, tel que celui~qui est donné da
I'lEC 60793-1-40. Par exemple, I'affaiblissement a 1 480 nm peut étre calculé et utilisé pour la conception
systemes qui emploient le pompage a distance des amplificateurs optiques. ‘Dors de ['utilisation de
méthode C, réflectométrie optique dans le domaine temporel (OTDR, Optical Time Domain Reflectometg
les recommandations supplémentaires de I'lEC TR 62316 doivent étre prises en compte. Comme indiq
dans I'IEC 60793-1-40:20xx, le modeéle d’affaiblissement spectral a été\demontré sur toutes les fibres
classe B.

Il existe deux facons de mesurer la longueur d’'onde de coupure,“ce qui conduit a: longueur d’onde

coupure de la fibre 4. et longueur d’onde de coupure du cable A.., respectivement. La corrélation d
valeurs mesurées de 4. et 1. dépend de la conception spécifique des fibres et cables et des conditio
d’essai. Méme si, en général, 1..< 1., une relation quantitative générale ne peut pas étre aisément établ
et il est de la premiére importance de s’assurer de lastransmission unimodale dans la longueur de cal
minimale entre les jonctions, a la longueur d’onde de.fonctionnement minimale. Cela peut étre effectué

recommandant que la longueur d’onde de coupure,de,cable maximale A.. d’une fibre unimodale cablée s
de 1 260 nm ou pour le cas le plus défavorable de [ongueur et de courbures, en recommandant une longue
d’onde de coupure de fibre maximale 1, de 1 260&m.

ur
ns
de
la
r,
Lé
de

le
En
pit
ur

Tableau 7 — Exigences de transmission communes
astoutes les fibres de classe B

Attribut Unité Limite
i . .. . a
Vcle_ur de f:onceptlon de Ilalson_(PMDn) du coefficient ps/\/a
de dispersion du mode de_pelarisation (PMD)

a

Une valeur maximale/de PMD,, sur une fibre non cablée doit étre convenue entre le fournisseur et le clie
pour satisfaire a llexigence primaire de PMD du céable, donnée dans I'lEC 60794-3.

nt,

Tableau 8 — Attributs de transmission supplémentaires
exigés dans les spécifications de famille

Attribut

Affaiblissement linéique et longueurs d’onde

Caractéristiques de dispersion chromatique

Plage de diameétres de champ de mode (MFD) nominaux et longueur d’onde

Tolérance de diamétre de champ de mode

Longueur d’onde de coupure du cable, i

Affaiblissement par macrocourbures comprenant: longueur d’onde, taille de mandrin et nombre de tours

Diamétre de la gaine

Non-circularité de la gaine

Erreur de concentricité entre le cceur et la gaine
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Pour les fibres de catégorie B-655, I'information relative a la conception du systéme est
donnée dans I’Annexe G.

5.5 Exigences d’environnement
55.1 Généralités

Les essais d’exposition a I'environnement et les méthodes de mesure correspondantes sont
documentés sous deux formes:

o les attributs d'environnement et les méthodes d'essai applicables sont donnés dans le
Tableau 9;

e |les mesures des attributs mécaniques ou de transmission particuliers, pouvantarierfen
fonction de I'environnement, sont énumérées dans le Tableau 10.

Tableau 9 — Essais d’exposition a I’'environnement

Attribut Méthode d’essai
Egsais de chaleur humide IEC 60793-1-50
Edsais de chaleur séche IEC'60793-1-51
Egsais de variations de température IEC 60793-1-52
Edsais d'immersion dans I'eau IEC 60793-1-53

Tableau 10 — Attributs mesurés dans les essais d’exposition a l’environnement

Attribut Méthode d’essai
V4griations du facteur de transmission optique IEC 60793-1-46
Affaiblissement IEC 60793-1-40
Fdrce de dénudage du revétement IEC 60793-1-32
Rdgsistance a la traction IEC 60793-1-31
Régsistance a la corrosion sous contrainte IEC 60793-1-33

Cep essais sont normalement effectués de maniére périodigue comme essais de type ppur
un¢ conception de fibre et de revétement donnée. Sauf indication contraire, la période|de
rétablissement permise entre la fin de I'exposition a I'environnement et la réalisation tes
mejsures des attributs doit étre celle spécifiée dans la méthode d'essai d’environnemgnt
spégcifique.

5.5.2 Exigences d’environnement optiques — Affaiblissement

La [variation d’affaiblissement par rapport a la valeur initiale doit étre inférieure aux valeurs|du
Tableau 11. L’affaiblissement doit étre mesuré de maniere périodique au cours de toute la
durée d’exposition a chaque environnement, et apres retrait de cet environnement.
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Tableau 11 — Variation d’affaiblissement lors des essais d’environnement

Environnement Longueur d’onde Augmentation maximale
d’affaiblissement
nm dB/km
Chaleur humide 1550, 1 625 <0,05
Chaleur seche 1550, 1625 < 0,05
Variations de température 1550, 1 625 <0,05
Immersion dans I'eau 1550, 1 625 <0,05

p

NQTE Les variations d’affaiblissement a des longueurs d’onde inférieures a la longueur d’onde d’essai‘\sgnt
s faibles que la variation d’affaiblissement a la longueur d’onde d’essai.

5.53 Exigences d’environnement mécaniques

5.5.3.1 Généralités

Cep essais sont, en pratique, les exigences les plus séveres parmi les’e¢nvironnements définis

dams le Tableau 9.

5.5.3.2 Force de dénudage du revétement

Leg attributs donnés dans le Tableau 12 doivent étre yeérifiés apres retrait de la fibre|de
I'environnement spécifique.

Tableau 12 — Force de dénudage du revétement pour les essais d’environnement

Environnement Force de dénudage moyenne Force de dénudage maximalg
N
Chaleur humide 1,0 < Favg <5,0 1,0< Fpeak <8.,9
Immersion dans I'eau 1,0 < Favg <5,0 1,0 < Fpeak <8,9

document.

NQTE Dans le cas d’autres diametres ‘nominaux de revétement primaire (voir Tableau 2), les autres valeurs de
fofce de dénudage associées doivent faire I'objet d’'un accord entre le fournisseur et le client & moins qu’elles he
sojent spécifiées dans les spécifiCations de produits particulieres ou présentes dans les annexes du présgnt

5.5.3.3 Résistance a la traction

Leg attributs~dohnés dans le Tableau 13 doivent étre vérifiés apres retrait de la fibre|de
'enjvironnement indiqué.

Tableau 13 — Résistance a la traction pour les essais d’environnement

Environnement

Résistance a la traction médiane
(GPa), longueur du spécimen:
0,5m

Distribution de résistance a la traction
(GPa) a 15 %, longueur du spécimen: 0,5 m

Chaleur humide

> 3,03

> 2,76

NOTE Ces exigences ne sont pas applicables aux fibres hermétiquement revétues. (Un revétement hermétique
consiste en une couche de protection qui isole complétement les fibres en verre de I'humidité, assurant ainsi un
niveau élevé de résistance a la corrosion sous contrainte. Un revétement hermétique typique est constitué d’'une
couche de carbone de plusieurs microns d’épaisseur appliquée sur la surface en verre.)

5.5.3.4 Résistance ala corrosion sous contrainte

L’attribut donné dans

le Tableau 14 doit étre vérifié aprés retrait de la fibre de

I’environnement indiqué.
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Tableau 14 — Résistance a la corrosion sous contrainte lors des essais d’environnement

Environnement

Paramétre de résistance a
la corrosion sous contrainte, nd

Chaleur humide

>18

NOTE Cette exigence n’'est pas applicable aux fibres hermétiquement revétues (voir la définition du

revétement hermétique dans le Tableau 13).
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Annex A
(normative)

Spécification de famille pour les fibres unimodales
a dispersion non décalée de catégorie B-652

A.1 Généralités
Ce e a—d s c acalé spécialement-concue—pou Hre—utihsation
damps la région de 1 310 nm mais elle peut étre utilis égions de 1 550-am| et
1 625 nm. En fonction de la longueur de la liaison et des débits binaires, la dispersion peut
négessiter un aménagement dans les régions de 1 550 nm et 1 625 nm.
Leg articles et tableaux dans I'’Annexe A contiennent les exigences particuliéres applicables
aux fibres de catégorie B-652. Les exigences communes, rappelées pour faciliter lpur
réference a partir de la spécification intermédiaire, sont spécifiées,-dans la colopne
«Rgférence». Les notes correspondantes de la spécification intermédiaire ne sont pas
répétées mais indiquées a l'aide d’'un exposant "ss',
A.2 Exigences dimensionnelles
Le| Tableau A.1 contient les exigences dimensionhelles spécifiques aux fibres |de
catgégorie B-652.B.
Tableau A.1 — Exigences dimensionnelles spécifiques aux fibres de catégorie B-652)B
Attribut Unité Limite Limite Référenge
(Revétement de 250 um) | (Revétement de 200 pm)
Diamétre de la gaine pum 125+ 1 125+ 1 5.2
Non-circularité de la gaine % <1,0 <1,0 5.2
Errgur de concentricité entre le coeunjl. um <0,6 <0,6 5.2
et Ip gaine
Digmeétre du revétement primaire-= pum 235 a 255 180 a 210 5.2
incplore @
Digmetre du revétement piimaire — pum 235 a 265 180 a 220 5.2
colpré @
Erreur de concentrigité gaine— um <12,5 <10,0 5.2
revetement primaire
Lorjgueur de\a’fibre km Voir 5.2 Voir 5.2 5.2
a8 |D’auttes diametres nominaux de revétement primaire peuvent étre utilisés (voir Tableau 2), sous réserve d'un
accord entre le fournisseur et le client.
Le Tableau A.2 contient les exigences dimensionnelles spécifiques aux fibres de
catégorie B-652.D.
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Tableau A.2 — Exigences dimensionnelles spécifiques aux fibres de catégorie B-652.D

Attribut Unité Limite Limite Référence
(Revétement de 250 um) | (Revétement de 200 pum)

Diametre de la gaine um 125+ 0,7 125+ 0,7 5.2
Non-circularité de la gaine % <1,0 <1,0 5.2
Erreur de concentricité entre le coeur um <0,6 <0,6 5.2
et la gaine
Diameétre du revétement primaire — um 235 a 255 180 a 210 5.2
incplore @
Digmeétre du revétement primaire — pum 235 a 265 180 a 220 5.2
colpré @
Errgur de concentricité gaine— pum <12,5 <10,0 5.2
revetement primaire
Lorjgueur de la fibre km Voir 5.2 Voir 5.2 5.2

a |D’autres diamétres nominaux de revétement primaire peuvent étre utilisés (voir Tahleau™2), sous réserve d'un
accord entre le fournisseur et le client.

A.3 Exigences mécaniques

Le [Tableau A.3 contient les exigences mécaniques spécifiques aux fibres de catégorie B-6%2.

Tableau A.3 — Exigences mécaniques spécifiques aux fibres de catégorie B-652

corfosion sous contraiate, n,

Attribut Unité kimite Limite Référenge
(Revétement de 250 um) | (Revétement de 200 pum)

Nivpau de contrainte de sélection GPa > 0,69 SS 5.3
Force de dénudage (moyenne) SS N 1,0<F,_, <50 04<F, <50 5.3
Force de dénudage (maximale) SS 1,0 < Fpeak <8,9 0,4 < Fpeak <8,9 5.3
Rayon de boucle de la fibre m >2a 5.3
Régistance a la traction (médiang) GPa > 3,8 5.3
poyr une longueur de spécimen de

0,5|m

Parfamétre de résistance-a’la - > 18 5.3

a |En fonction/des méthodes d’épissurage, une longueur minimale de 4 m peut étre spécifiée pour les fibres dont
I'utilisation™est prévue dans certaines constructions de cables, telles que les cables a rubans.

A = H al 4+ H H
. LATYTITILT O UT 1LTAlToTmiooTuUTI

Le Tableau A.4 contient des exigences de transmission spécifiques aux fibres de sous-
catégorie B-652.B et le Tableau A.5 contient des exigences de transmission spécifiques aux
fiores de sous-catégorie B-652.D. Le Tableau A.6 fournit des valeurs de la dispersion
chromatique pour les fibres de sous-catégorie B-652.D.
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