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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRES -

Part 2-50: Product specifications —
Sectional specification for class B single-mode fibres
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International Electrotechnical Commission (IEC) is a worldwide organization for
natlonal electrotechmcal commlttees (IEC Natlonal Commlttees)
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9) Atts a e possibility that some of the elements of this IEC Publication may be the supject of
patent rights\E not be held responsible for identifying any or all such patent rights.

Internptional Standard IEC 60793-2-50 has been prepared by subcommittee 86A: Fibrgs and

cables,of lEC technical committee 86 Fibre optics-

This fifth edition cancels and replaces the fourth edition, published in 2012. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) aligns the requirements with the ITU-T Recommendations G.654 (2012-10) and G.657
(2012-10);

b) adds a new sub-category B1.2_d;

c) modifies B6 sub-categories in terms of attenuation and chromatic dispersion coefficient.
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The text of this standard is based on the following documents:

CDV Report on voting

86A/1571/CDV 86A/1614/RVC

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list pTall parts In the TEC 60793 series published under the general title

be foynd on the IEC website.

The cpmmittee has decided that the contents of this publication wi
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OPTICAL FIBRES -

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

1 Scope

This Bt 2 BT1T3; 184, B5
and Bp. A map illustrating the connection of IEC designations to ITU-T d¢ ations.is }hown
in Anpex |. These fibres are used or can be incorporated in infoxg ansmlission
equipment and optical fibre cables.

Three|types of requirements apply to these fibres:

— gehneral requirements, as defined in IEC 60793-2;
— spEcific requirements common to the class B single-n » > ndard

— pafticular requirements applicable to individual \fi i tions,

For spme fibre categories (shown i sub-
categories that are distinguished on ribute
speciffjcations. The designations for these sub-tategori vidual
family|specifications.

2 Nprmative refere

The fqllowing d@e
are infdispensablefo

undated reference
amend@ments)

/are normatively referenced in this document and
dated references, only the edition cited appliejs. For
on of the referenced document (includind any

IEC 60793-1Xall pa fibres — Measurement methods and test procedures

IEC 6079341, 1 fibres — Measurement methods and test procedures — Pant 1-1:
Genefal and gtidance

IEC 60793=1-20, Optical fibres — Part 1-20: Measurement methods and test procedyres —

Fibre geometry

IEC 60793-1-21, Optical fibres
Coating geometry

Part 1-21: Measurement methods and test procedures —

IEC 60793-1-22, Optical fibres
Length measurement

Part 1-22: Measurement methods and test procedures —

IEC 60793-1-30, Optical fibres
Fibre proof test

Part 1-30: Measurement methods and test procedures —

IEC 60793-1-31, Optical fibres
Tensile strength

Part 1-31: Measurement methods and test procedures —
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IEC 60793-1-32, Optical fibres — Part 1-32: Measurement methods and test procedures —
Coating strippability

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

IEC 60793-1-34, Optical fibres — Part 1-34: Measurement methods and test procedures —
Fibre curl

IEC 60793-1-40:2001, Optical fibres — Part 1-40: Measurement methods and test procedures

— Attenuation

IEC 60793-1-42, Optical fibres — Part 1-42: Measurement methods anb precedyres —
Chromatic dispersion

IEC 60793-1-44, Optical fibres — Part 1-44: Measurement methog - Cut-
off wavelength

IEC 60793-1-45, Optical fibres — Part 1-45: Measureme and test procedyres —
Mode [field diameter

IEC 60793-1-46, Optical fibres — Part 1-46: M and test procedyres —
Monitoring of changes in optical transmit

IEC 6 and test procedyres —
Macrgbending loss

IEC 60793-1-48, Optical {ibre 1-48: and test procedyres —
Polarigation mode disp

IEC 60793-1-50, tical fi 50:>Measurement methods and test procedyres —
Damp|heat (stea B

IEC 6 -51: Measurement methods and test procedures|— Dry
heat (

IEC 6 — Part 1-52: Measurement methods and test procedyres —
Chang

IEC 60793-1253~Qptical fibres — Part 1-53: Measurement methods and test procedyres —
Watenimmersion tests

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

IEC 60794-3, Optical fibre cables — Part 3: Outdoor cables — Sectional specification

IEC TR 62316, Guidance for the interpretation of OTDR backscattering traces

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.

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

provide

din IEC 60793-1-1.
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4 Abbreviations and symbols

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

Ao zero dispersion wavelength
Favg
Fpeak  Peak strip force

MFD mode field diameter

ny stress corrosion parameter — dynamic

average strip force

PMD tarizati de-dispersi
pPUlArizativurt TITUuU T Ulo Y TT olUTI

PMDy PMD link design value

5 Specifications

5.1 General

The fipre shall consist of a glass core and glass cladding S P\ the construction
of optjcal fibre class B — single-mode fibre — as given jn

The term glass usually refers to material consisti allic oxides. The compdsition

5.2 |Dimensional requirements

Relevant dimensional attributes and m athodgls are given in Table 1.
Requifements common to €gori irigle-mode fibres are given in Table|2.

Cladd|ng diame YOR-Ci ity, and core concentricity error shall be specified in
the family specifi

Measurement method
IEC 60793-1-20
IEC 60793-1-20
centné‘{y o¥ror IEC 60793-1-20

Cladd|n
Cladd

Core-¢ladding

Primafy coatifig diameter” IEC 60793-1-21

Primary coating non-circularity IEC 60793-1-21
L

Primary coating-cladding concentricity error IEC 60793-1-21

Fibre length IEC 60793-1-22
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Table 2 — Dimensional requirements common to all category B fibres

Attribute Unit Limit
Primary coating diameter — uncoloured pum 235to 255 a
Primary coating diameter — coloured pum 235 to 265 ®
Primary coating-cladding concentricity error pum <12,5
Fibre length km g

a8 The above limits on primary coating diameter are most commonly used in telecommunications cables. There
are other applications, such as fibre for use within optical sub-systems, pigtails, or specialty applications
such as for submarines cables or for compact FTTH cables, which use other primary coating diameters,

L ofaloiol Liatadtaat
Sepefrar-or-whteh—areTSretDerow:

Alfernative nominal primary coating diameters and ranges:

200 pm = 10 um (uncoloured; 190 pm to 220 pum coloured)
400 pm £+ 40 pm

500 pum £ 30 um

700 pm £+ 100 pm

900 pm £ 100 pm

The primary coating cladding concentricity error should be i

Alfernative coating diameters may impact fibre connegtiv

mechanical splices, and fusion splice protectors; they fha
b Lelngth requirements vary and should be érée{b een

it

multi-fibre conndgctors,

5.3 |Mechanical requirements

Relevant mechanical attributes ~ r

betwegen some of these a

Attribute

Proof /\

given in Table 3. The relatipnship

bility are described in IEC TR 62048.

Test method
IEC 60793-1-30

Requifements commo i ass B single-mode fibres are given in Table|4.

Tensile st/re@t}\ \\\ \

IEC 60793-1-31

Coatiflg Stri pgm\@(‘\ >

IEC 60793-1-32

Stresg corroswscep}@lity

IEC 60793-1-33

Fibre purl

IEC 60793-1-34
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Table 4 — Mechanical requirements common to all class B fibres

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

a8 THe proof test value of 0,69 GPa equals about 1 % strain or about 8,8 N force. For-the relation_between

thése different units, see IEC TR 62048:2014, 7.4.

b Eilher average strip force or peak strip force, which are defined in the test proc : pecified with
agreement between supplier and customer.

¢ In|case of alternative nominal primary coating diameters (see Table 2), assosjate tive soajing strip
fofce values need to be agreed between supplier and customer.

d  Dgpending on splicing methods, a minimum of 4 m may be specified fohfibre in 3g/Used in|some
caple constructions — such as ribbon cable.

5.4 |Transmission requirements

Relevant transmission attributes and mg
Requifements common to all categories™ef cle y \ ibres are shown in Tabl¢ 6.

Requi

Measurement method
IEC 60793-1-40 2
IEC 60793-1-42

Attent

Chronpatic dispersion <
A

Cut-off wavelength< \ IEC 60793-1-44

Modefield diapreter_\ )\ IEC 60793-1-45
Change o}egtiéq tra\n&h&ss@ IEC 60793-1-46

Macrdbending 1osd s\ N IEC 60793-1-47
N

Polarifation mot dispersion IEC 60793-1-48

ation coefficient

NOTH The-indicate ximum attenuation values apply to uncabled optical fibres; for the maximum ¢abled
attenjiation.values, reference is made to IEC 60794-2, which can be used in conjunction with this standard.

2  THe_aftenuation coefficient at various wavelengths can be calculated using the measured values atla 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, the spectral attenuation model, to date, has only been
demonstrated on B1 and B2 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 1. and A_.. depends on the
specific fibre and cable design and the test conditions. While in general 1_.. < 1. 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 1 250 nm.
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Table 6 — Transmission, requirements common to all class B fibres

Attribute

Polarization mode dispersion (PMD) coefficient link ps/Ykm
design value (PMD,)

a8 A maximum value of PMDq on uncabled fibre shall be agreed between supplier and customer to satisfy the
primary requirement of cable PMD, given in I[EC 60794-3.

Table 7 — Additional transmission attributes required in the family specifications

Attribute

Attenygation coefficient and wavelengths /\

Chronpatic dispersion characteristics

/\\ aN
Nomirjal mode field diameter (MFD) range and wavelength /\ \

Mode [field diameter tolerance \ \/

Cable|cut-off wavelength

Macrgbending loss including: wavelength, mandrel size, and number tuN \ \

Cladd|ng diameter X \
/

Cladd|ng non-circularity ( m \
Core ¢oncentricity error (\\// /\

For cqdtegory B4 fibre, information for system gesi

5.5 |Environmental requirements
5.5.1 General
Envirg asts 8 nent methods are documented in two forms:

— relevant envi

asurements

Test method

Damp|heat te IEC 60793-1-50
Dry héat tests ) IEC 60793-1-51
Change of temperature tests IEC 60793-1-52
W aterlimmersion-tests IEC 60793.1.53

Table 9 — 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

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
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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 10.

Attenuation shall be measured periodically during the entire exposure to each environment
and after removal.

Table 10 — Change in attenuation for environmental tests

o P Sy Y (VAU | P
WIGAIITIIUIII autcliuatuv

dB/km

Damp|heat 1 550, 1 625 %05

Dry heat 1550, 1625 /\ E\Q&\
Change of temperature 1 550, 1 625 \ \ J 0}'5\\/

Water immersion 1550, 1625 \<W

NOTH Attenuation changes at wavelengths lower than the test waveleng ller tRan the attenpation
change at the test wavelength.

ts amongst the environments dgfined

5.5.3 Mechanical environmental requireme

5.5.3.1 General

Thesd tests are, in practice, the most
in Table 8.

5.5.3.2 Coating strip

The dttributes given i ~ verified following removal of the fibre from the

partictilar enviro@t.

Average strip force
N

Peak strip force
N

Damp he

Waterfimm smn\

In cage of alterhalive nomynal primary coating diameters (see Table 2), associated alternative coating strig force
valueg need.tobe ag between supplier and customer.

<8,9

1,0 <F,, <50 1,0 < Fopp <

1,0 < F,, <50 1,0<F, <89

pea

5.5.3. Tensile strength

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

Table 12 — Tensile strength for environmental tests

Median tensile strength (GPa), 15 percentile of the tensile strength

A e specimen length: 0,5 m 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.)
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5.5.3.4 Stress corrosion susceptibility

The attribute given in Table 13 shall be verified following removal of the fibre from the
environment indicated.

Table 13 — Stress corrosion susceptibility for environmental tests

Environment Stress corrosion susceptibility parameter, ngy

Damp heat >18

NOTE This requirement does not apply to hermetically coated fibre (see definition for hermetic coating in
Table 12).
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Annex A
(normative)

Family specification for category B1.1 single-mode fibres

A.1 General

This dispersion unshifted single-mode fibre is optimized for use in the 1 310 nm region but
can be used in the 1 550 nm and 1 625 nm regions. Depending on link length and bit rates,

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

The clauses and tables in Annex A contain particular requirements plicab
B1.1 {i & f

specifi
sectional specification are not repeated but indicated with a supersc

A.2

Attribute

egory
tional
m the

Cladd|ng diameter
Cladd|ng non-circularity &\’o <1,0 g2
Core ¢oncentricity error Q ( \k)m ‘\) <0,6 g2
Primaly coating diameter WI\chob\(ed‘a (\ w 235 to 255 g2
Primafy coating dimyret\er &oloure\&\ S pm 235 to 265 g.2
Primaly coating- cla\iqyﬁ}\ﬁwﬁentri&txer\ \ um <12,5 g2
Fibre |ength km See 5.1 g.2
a8 Alfernative nom&\\}r%}m\nwaers may be used (see Table 2), to be agreed between sypplier
anld custom
A.3
Table
TFable A.2 — Mechanical requirements specific to category B1.1 fibres

Attribute Unit Limit Reference
Proof stress level GPa > 0,69SS 5.3
Coating strip force (average) SS 1,0<F,,.<50 5.3
Coating strip force (peak) SS 1,0 <F . <89 5.3
Fibre curl radius m > 2a 5.3
Tensile strength (median) for 0,5 m specimen GPa > 3,8 5.3
length
Stress corrosion susceptibility parameter, n = >18 5.3
2 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.
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Table A.3 contains transmission requirements specific to category B1.1 fibres.

Table A.3 — Transmission requirements specific to category B1.1 fibres

Attribute Unit Limit Reference
Attenuation coefficient at 1 310 nm dB/km <0,40
Attenuation coefficient at 1 550 nm dB/km <0,30
Attenuation coefficient at 1 625 nm dB/km < 0,40
Zero dispersion wavelength, 4, nm 1300 < 4, < 1m
Zero dispersion slope <0,0 aN

ps/nm2 - km

Nomirjal MFD range at 1 310 nm @

T,

The tolerance shown is then applied around tha

pum \
MFD folerance um N\S\G\
Cable|cut-off wavelength nm \ < \1\& \
Macrdbending loss at 1 625 nm, 100 turns on a dB \s
30 mm radius mandrel
Polarigation mode dispersion (PMD) coefficient ps/\/km( q \ %59
NOTH In the 1 550 nm region, the chromatic dispersion e roxi ted as a linear functiop with
wavelength. A typical value for the chromati€ dispersion at 1550 @m Is_J17 m - km with a typical slppe at
1 550|nm of 0,056 ps/nm2 - km.
a8 THe value of the nominal MFD shall be agreed given.

between supplier and customer from within the range
(no{nin valye.

A.5 | Environment

The rd quiremen@ﬁ.

XY
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Annex B
(normative)

Family specification for category B1.2 single-mode fibres

General

This dispersion unshifted single-mode fibre is optimized for low loss in the 1 550 nm region,
with cutoff wavelength shifted above the 1 310 nm region.

The clauses and tables in Annex B contain particular requirements appfi

B1.2 {i

specifjcation, are noted by an entry in the “Reference” column. R
sectional specification are not repeated but indicated with a supers

There
Thes¢
diameit

B.2

able to ¢a

bres. Common requirements, repeated here for ease of reference from\the, sec

are three sub-categories which are designated as witR
sub-categories are distinguished by the chromatic digp
er attribute specifications.

Dimensional requirements

Attribute

egory
tional
m the

H_d!’.
e field

rence

Cladd|ng diameter N 125 + 1 5.2
Cladd|ng non-circularity I K <20 5.2
Core oncentricityf{rbfS > } ) pum <0,8 92
Pr|ma|'y coating dla}re(y/—\{Wm\ > pm 235 to 255 52
Prlma}y coating dla?/}e\\ccm{e\d\ 5 um 235 to 265 5.2
Prlmaly coatlng/cl\ad ng\c\}sgntr y\’rcrr/ um <12,5 92
Fibre |ength km See 5.2 5.2
@ AI;;«@;NW%coatmg diameters may be used, (see Table 2), to be agreed between sypplier
and cu

B.3

Mechanical requirements

Table B.2 contains mechanical requirements specific to category B1.2 fibres.
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Table B.2 — Mechanical requirements specific to category B1.2 fibres

Attribute Unit Limit Reference
Proof stress level GPa > 0,69SS 5.3
Coating strip force (average) SS N 1,0<F, <50 5.3
Coating strip force (peak) SS 1,0 < Fpp < 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
Stress corrosion susceptibility parameter, n = > 18 5.3
a8 Dgpending on splicing methods, a minimum of 4 m may be specified for fibre inthed in|some
caple constructions — such as ribbon cable.
B.4 | Transmission requirements
Table| B.3 contains transmission requirements specific to e are
three pub-categories designated as “_b”, “_¢” and “_d”.

Table B.3 — Transmission requirements s

Attribute

Attenyation coefficient at 1 550

nm

Attenyation coefficient at 1 625 dB/k < 040 < 0,40 <0,40

nm \

Dispefsion slope at 1 550 nm< ‘{”‘m\ \s))(}() < 0,07 <0,07

Dispefsion coefficient at 1M ps/Am >k < <20 <23

Nomifal MFD rangg/al 550 nm @ N %510 13,0 | 9,5t0 10,5 | 11,5t0 15,0

MFD tolerance N B +0,7 +0,7 +0,7

L

Cable|cut-off wavelea@th n <1530 <1530 <1530

Macrdbending lgss at1 625 \ \d'é <0,50 <0,50 <20°

100 tdrns on 0 dils

mandtel

Polarigation m di sion ps/\Nkm See 5.4 See 5.4 See 5.4

(PMD) coeffigien

a8  THe value of nomipal MFD shall be agreed between supplier and customer from within the range given.
The tolerance shown i§ then applied around that nominal value

b Other ,application specific test conditions and requirements (bending radius and number of turps) at
1 $50,im are under study.

B.5

Environmental requirements

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

Family specification for category B1.3 single-mode fibres

Cc.1 General

This dispersion unshifted single-mode fibre can be used from 1 260 nm up to 1 625 nm.
Chromatic dispersion in this band may impose requirements either on the maximum link

length or on the need for accommodation.

The clauses and tables in Annex C contain particular requirements plicab te ‘cafegory

B1.3 {ibres. Common requirements, repeated here for ease of refere
speciffcation, are noted by an entry in the “Reference” column,
sectional specification are not repeated but indicated with a supersc

C.2 | Dimensional requirements

Attribute

Cladd|ng diameter

tional
m the

Cladd|ng non-circularity \ ('\ % > <1,0
Core goncentricity error /\ /\\ h’n <0,6
Primafy coating diameter — un&)@ur\dl um V 235 to 255

Primafy coating diameter + c\)@y&e\ & \p-ﬁ'l/ 235 to 265

Primafy coating- clgdﬁk\g c%)gcentr@iy [ror > pm <12,5

Fibre |ength km See 5.2

2
5p
5p
5p
5p
5p

D

@ Alfernative nomin I rim ting M may be used, (see Table 2), to be agreed between sypplier
anld customer. /\

C.3 | Mechanica iremeénts

Table|C.2 ¢ i ical requirements specific to category B1.3 fibres.

Table C.2< Mechanical requirements specific to category B1.3 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 N 1,0 < Fp, <89 5.3
Fibre curl radius m >2a O3
Tensile strength (median) for 0,5 m specimen GPa > 3,8 5.3
length
Stress corrosion susceptibility parameter, n = >18 5.3
a8 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.



https://iecnorm.com/api/?name=eb058f503c9d0b6fb05ffe7d8cbc111d

- 20 - IEC 60793-2-50:2015 © IEC 2015
C.4 Transmission requirements

Table C.3 contains transmission requirements specific to category B1.3 fibres.

Table C.3 — Transmission requirements specific to category B1.3 fibres

Attribute Unit Limit Reference
Attenuation coefficient from 1 310 nm 2@ to 1 625 nm dB/km <0,40
Attenuation coefficient at 1 383 nm + 3 nm dB/km <0,40°b
Attenuation coefficient at 1 550 nm dB/km <0,30
Zero dispersion wavelength, 4, nm 1300 < ﬂm
Zero dispersion slope 2. ;092
ps/nm< - km . aN
Nomirjal MFD range at 1 310 nm ¢ um (S\QNKQS\ \
MFD folerance um \J_r\SQB
Cable|cut-off wavelength nm \\_\ZéQ
Macrdbending loss at 1 625 nm, 100 turns on a 30 mm dB \\ <0,1
radiug mandrel
Polarigation mode dispersion (PMD) coefficient (ps/}ﬂm} Seg 5.4
NOTH In the 1550 nm region, the chromafic dispergion é@n) roximated as a linear functiop with
wavelength. A typical value for the chromati€ di ion at 550 am 7 m - km with a typical slppe at
1 550|nm of 0,056 ps/nm2 - km.
a8 THis wavelength region can be extended t y adding\0,07 dB/km induced Rayleigh scatterinjg loss
to| the attenuation value at 1 310 nm.
b THe average attenuation ordingnto” the test outlined in the following parggraph
shall be less than the val 10Am to 1 625 nm.
¢ THe value of the nomi eed\between/supplier and customer from within the range given.
The tolerance shown i d arqund\that Rominal value.
C.5
Selec 1 km long. After spooling the fibre to a test configuratign that
minim windjnng on attenuation at 1 310 nm, measure the attenpation
coeffigi en at 1240 nm and at 1 383 nm. This measurement gives the
baseli the specimen. Expose the fibre to 0,01 atmospheres of hydrogen at
room nce test). For practical considerations, such as the availablflity of
equipment and-testing time, higher H, concentrations (e.g. 1 atm) can be used with proper
care 3s mentioned in Note 4. During this exposure, monitor the attenuation coefficient |of the
specimenat 1 240 nm. This wavelength is indicative of the molecular hydrogen present(in the
specimer—C€ornstructingthe change mattenuatiomas the monitoredresults mimusthebaseline

value, continue exposure until the 1 240 nm attenuation changes by > 0,03 dB/km. At this
time, the attenuation increase at 1 383 nm may be considered fully saturated, and the
specimen may be removed from the hydrogen atmosphere. After at least 14 days in the
normal laboratory environment, measure the attenuation coefficient of the fibre at 1 383 nm
using methods A, B or C of IEC 60793-1-40:2001.

NOTE 1 This is a type test performed periodically to ensure that the manufacturing process reliably yields fibre
with acceptable ageing characteristics. 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 12).

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

NOTE 4 To be useful, hydrogen ageing is performed in H, concentrations that produce results representative of
the actual field conditions. Although increased Hy concentration reduces testing time, it tends to produce slightly


https://iecnorm.com/api/?name=eb058f503c9d0b6fb05ffe7d8cbc111d

IEC 60793-2-50:2015 © IEC 2015 -21-

higher values of added loss at equivalent exposure time (see threshold for increases at 1 240 nm). The 0,01
atmosphere test is a compromise between impractically long testing times and unrealistically high added loss.
When testing with higher Hy concentration, the reduced testing time can require increased safety measures.

C.6 Environmental requirements

The requirements of 5.5 shall be met.

@C@
o



https://iecnorm.com/api/?name=eb058f503c9d0b6fb05ffe7d8cbc111d

- 22 -

Annex D
(normative)

Family specification for category B2 single-mode fibres

D.1 General

IEC 60793-2-50:2015 © IEC 2015

This dispersion-shifted single-mode fibre is optimized for single-channel transmission in the
1 550 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 appropriate

spacing or placement of the channels.

The clauses and tables in Annex D contain particular requirements agp
fibres p
speciffjcation, are noted by an entry in the “reference” columpn.
sectional specification are not repeated but indicated with a sup

There| are two sub-categories which are designated as tith

tolerapce, and chromatic dispersion coefficient attrib

D.2 | Dimensional requirements

Table|D.1 contains dimensional require ts spes

Table D.1 — Dimensional re ui%ts

ecific to category B2 fibres

ry B2
tional

rom the

These
meter

Cladd|ng diameter pm 125 +1 125 +1 5.p
Cladd|ng non-cirm@'it} < < \%/ <2,0 <1,0 5.p
Core ¢oncentricity errg| \/pm <0,8 <0,6 5.p
Primafy coating diaﬁeé&&{nc}wr\e‘s{ A um 235 to 255 235 to 255 5.p
Primafy coating/diameter \caloured um 235 to 265 235 to 265 5.p
Primafy c/oati\ngxlad\ﬂ%\or}\entri iy error um <12,5 <12,5 5P
Fibre en}bh\ \ \ > km See 5.2 See 5.2 5.p

a2  Alfernative n
and customer-

inal pximary coating diameters may be used, (see Table 2), to be agreed between s|

pplier

D.3 "Mechanical requirements

Table D.2 contains mechanical requirements specific to category B2 fibres.
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Table D.2 — Mechanical requirements specific to category B2 fibres

Attribute Unit Limit Reference

Proof stress level GPa > 0,69 SS 5.3
Coating strip force (average) SS N 1,0< Fe<5,0 5.3
Coating strip force (peak) SS N 1,0 < Fpeax < 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

Stress_carrosion susceptibility parameter_u = 18 53

a8 Ddgpending on splicing methods, a minimum of 4 m may be specified for fibre intended to™xe used'in|some

caple constructions — such as ribbon cable.

D.4 | Transmission requirements

D.4.1 General

Table|D.3 contains transmission requirements specifi res?

Attribute Uni _b Limit

ategory B2 fibres

Refe

rence

Attengation coefficient at 1 310 nm s <0, <0,50
Attengation coefficient at 1 550 nm ( >§ 0,30 <0,30
Attenyation coefficient at 1 62541}\ /\ <0,40 <0,40
Chronpatic dispersion coeferent —~ s/nm - k}n See D.4.2 See D.4.3

Nomifal MFD range at 1 550 s\ \_ m 7.8108,5 7.8108,5

MFD folerance < > z < \/pm +0,8 +0,6

Cable|cut-off wavelengtf” A nm <1270 <1270

Macrgbending loss &t 1 nm, OW dB <0,5 <0,1
on a 30 mm radi)Q

ndrel
Polarigation de di k\sién\(ﬁwg) c}efficient ps/Vkm See 5.4 See 5.4
N\

The toteranc thendapplied around that nominal value.

a8  THe yaluenof her FD shall be agreed between supplier and customer from within the range
own

given.

D.4.2 Chmspersion coefficient requirement for sub-category B2_a fibreg

The requifement is given as a combined requirement on the absolute value of the chrg

matic

dispersion coefficient for a range of wavelength and a limit on the zero-dispersion wavelength,

Ao, and slope at Ay, Sj.

[D(A)] < 3,5 ps/nm - km for 1 525 nm < 1< 1 575 nm
and

1500 nm < 15 <1600 nm

and

Sp < 0,085 ps/nm? - km.
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D.4.3 Chromatic dispersion coefficient requirement for sub-category B2_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(1), are ps/nm - km and the units of wavelength, 4, are nm.

0,085 (1-1525)-35<D(1)  for 1460 nm < 1<1525nm

?;55 (,1—1 600)3 D(/i) for 1 525 nm < 1 €1 625 nm
D(1)< 3;’55 (A-1500) for 1 460 nm < 1 <1 575 nm

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

D.5 | Environmental requirements

@C@

The r¢quirements of 5.5 shall be met.

o
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Annex E
(normative)

Family specification for category B4 single-mode fibres

E.1 General

This non-zero dispersion-shifted single-mode fibre is optimized for multiple channel
transmission in the 1 550 nm region with a cut-off wavelength that may be shifted above the
1 310 nm region. The dispersion coefficient is required to be non-zero throughout the band

from 1 530 nm to 1565 nm, but may be either positive or negative.

abovel or below the normal 1 550 nm region.

The clauses and tables in Annex E contain particular requirements

fibores] Common requirements, repeated here for ease of (referehce) fro
speciffjcation, are noted by an entry in the “reference”
sectiohal specification are not repeated but indicated with 4

There| are three sub-categories which are designa
Thesqg sub-categories are distinguished by the
specifjcations. For sub-category B4 c,the tra

sub-categories B4_d and B4_e fibres
of curyes versus wavelength. See Annex

E.2

Attribute

epending, g
dispefsion characteristics, multiple channel transmission may be possible ak bands

“« &' d”, ang
coefficient at
is maintaine

n the
either

ry B4
tional

m the

“ ”

_e’.
ribute

H. For

a pair

Cladd|ng diameter pum 125 £1 5|2
Cladd|ng non-mh\( \ % <1,0 5|2
Core oncy{tr%'\ty eq& \ \/ pm <0,6 512
Primafy g&{tirﬁd\{a\m%unc loured ® um 235 to 255 512
Primafy coati%\di\a?nete}\— coloured *® pm 235 to 265 512
Primafy coating-claMoncentricity error um <12,5 5|2
Fibre |ength km See 5.2 512
a8 Alternative nominal primary coating diameters may be used (see Table 2), to be agreed between supplier
and customer.

E.3 Mechanical requirements

Table E.2 contains mechanical requirements specific to category B4 fibres.
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Table E.2 — Mechanical requirements specific to category B4 fibres

Attribute Unit Limit Reference
Proof stress level GPa > 0,69 SS 5.3
Coating strip force (average) SS N 1,0< Fe<5,0 5.3
Coating strip force (peak) SS N 1,0 < Fpear < 8,9 5.3
Fibre curl radius m >2a O3
Tensile strength (median) for 0,5 m specimen GPa >3,8 5.3
length
Stress_carrosion susceptibility parameter_u = 18 5.3
a2 Dgpending on splicing methods, a minimum of 4 m may be specified for fibre inmsed in|some

caple constructions — such as ribbon cable.

E.4 | Transmission requirements

E.4.1 General

E.3 contains transmission requirements specifi

Attribute Refel-

Attent

ation coefficient at 1 550 nm <0,30

> < 0,40

See E.4.2, E.4.3,and E.4.4

Attenygation coefficient at 1 625 nm

(
Chronpatic dispersion coefficie<(\ /\

. a “
Nomifal MFD range at 1 560 nm\a. . um ) 8,0t0 11,0
MFD folerance L \ um +0,6
Cable|cut-off wav ng> nm <1450

Macrgbending loss at 1 OO t dB <0,1
on a 30 mm radius

Polarigation mode d\? \NPW&)\CW ps/\Vkm See 5.4

a8 THe value ft\%%%e shall be agreed between supplier and customer from within the range given.
The to showniNg, then apphied around that nominal value.

NOTE |Annex Hi cludmentatlon examples that do not preclude any other possible implementationg.

E.4.2 Chromaticdispersion coefficient limits for sub-category B4_c fibres

The chromatic dispersion coefficient, I')\/Z), is_given in pe/nm - km and varies with wavelength,

A. The following inequalities shall be met:

1,0 ps/nm - km < Dyin <[D(2) < Dypay 10,0 ps/nm - km
for 1530 nm<4<1565 nm
and  p.. — Duyin <5,0 ps/nm -km -

The sign of the chromatic dispersion coefficient may be positive or negative, but D(4) shall not
cross zero in the range of wavelengths from 1 530 nm to 1 565 nm.

The values of D, and D, as well as the sign shall be agreed between customer and
supplier.
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E.4.3 Chromatic dispersion coefficient limits for sub-category B4_d fibres

The chromatic dispersion coefficient, D(4), is given in ps/nm - km and varies with wavelength,

A. The following inequalities shall be met:

2,91
90

7,00

5 (1-1460)-420 < D(z)< “¢=(4~1460)+3:29

for 1 460 nm<A<1550 nm

2,9/ 9,Ub

and - (A1-1550)+2,80< D(1)< 7—5(4-1 550)+ 6,20

for 11550 nm<A<1625 nm

E.4.4 Chromatic dispersion coefficient limits for sub-cate

The chromatic dispersion coefficient, D(4), is given in ps/nm
A. Thg following inequalities shall be met.

5,2

(1-1460)+064 <D
90

for |1 460 nm<A<1550 nm

3’?_)0 (A -1 550)+6,08

for |1 550 nm 366

E.5

and

The rq

bength,
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Annex F
(normative)

Family specification for category B5 single-mode fibres

General

2015

This non-zero dispersion-shifted single-mode fibre is optimized for multiple channel
transmission in the wavelength range of 1 460 nm to 1 625 nm with the positive value of the
chromatic dispersion coefficient that is greater than some non-zero value. This fibre can be

used
1 460

The c
fibres
specifl

sectiohal specification are not repeated but indicated with a sups

F.2

Table

for both CWDM and DWDM systems throughout the wavelength
nm and 1 625 nm.

Dimensional requirements
F.1 contains dimensional requirements spé

Table F.1 — Dimensional rev

Attribute

Refer

tween

ry B5
tional
m the

Cladd|ng diameter /\ T~ 125 + 1 5|2
Cladd|ng non-circularity A w % S\ <2,0 5|2
Core ¢oncentricity error I \ %—/ <0,8 5|2
Primafy coating di(ée\fg —}ncolm@ed\ \le 235 to 255 5|2
Primafy coating d|a\e/?/—\<‘\}km\ \ pum 235 to 265 5|2
Primaly coating- claw\nc\x\n\xerror> um <12,5 5[2
Fibre |ength km See 5.2 5|2
a Altnrnatwe\xo\mlna mé&co ting’diameters may be used, (see Table 2), to be agreed between supplier
angl

F.3

Table

Mechanical requirements

Fv2/€ontains mechanical requirements specific to category B5 fibres.
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Table F.2 — Mechanical requirements specific to category B5 fibres

Attribute Unit Limit Reference
Proof stress level GPa > 0,69 SS 5.3
Coating strip force (average) SS N 1,0 < Fo,.<5,0 5.3
Coating strip force (peak) SS 1,0 < Fpeak < 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
Stresscarrosion susceptibility parameter _u = 18 53
a8 Ddpending on splicing methods, a minimum of 4 m may be specified for fibre inmsed in|some

caple constructions, such as ribbon cable.

F.4

F.4.1

General

Transmission requirements

F.3 contains transmission requirements specifi

Attribute

Refel-

Attenyation coefficient at 1 460 nm <0,40
Attenyation coefficient at 1 550 nm ( dB/km <0,30
Attenygation coefficient at 1 625/}\ /\\ \) S dB/km <0,40
Chromatic dispersion coeffr{er\ N ) ps/nm - km | See F.4.2
Nomifal MFD range at 1 550 ™ \ um 7,0t0 11,0
MFD tolerance < > z < \/ um +0,7
Cable|cut-off waveleng \/\\) nm <1450
Macrgbending Iossé1\Q>§\nm,\Q)O\N{ns 09>a 30 mm radius mandrel dB <0,50
Polarigation m?dé\c{s\sgrs\gn\(WDNefficient ps/\km See 5.4

2 |If p Raman Rump istge outMe wavelength region from 1 460 nm to 1 625 nm, fibre properties hpave to
bd suitab modating this pump, for example 1, may need to be less than the pump wavelength.
b THe valu Shall be agreed between supplier and customer from within the range givef. The
tolerance shown is then applied around that nominal value.
F.4.2 Chromatic dispersion coefficient for category B5 fibres

The chromatic dispersion coefficient, D(4), is given in ps/nm - km and varies with wavelength, A.
The following inequalities shall be met:

for

and

for

260 468

5 (4=1460)+4,60

1460 Nnm < 1 <1550 nm

098

1550nm < A <1625 nm
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F.5 Environmental requirements

The requirements of 5.5 shall be met.

@%
o
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Annex G
(normative)

Family specification for category B6 single-mode fibres

G.1 General

This specification describes two main sub-category groups of bending loss insensitive single-
mode optical fibre which are suitable for use in the access networks, including inside

buildings at the end of these networks.

The clauses and tables in Annex G contain particular requirements applicable to ry B6
fibres S ¢ tional
speciffcation, are noted by an entry in the “reference” column. m the
sectiohal specification are not repeated but indicated with a supersckipt

There| are four sub-categories which are designated with~s a K ” and
“ b3”.| The fibres are suitable to be used in the O, E, S, ) i.8. throughout the
1 260 nm to 1 625 nm range). They have improvegd-bending_los i sional
specifjcations compared to B1.3 fibres for improved i

Sub-cptegories B6_a1 and B6_a2 fibre S B B1.3 fibres and therefore
are cdmpliant with B1.3 fibres and hate the i i

NOTE | ing the
values pf the specified attributes.

Sub-cptegory B6_a1 fibr sub-
category B6_a2 fibres for a

Sub-cptegories 28 (less
than 1 000 m) a § Idings
(e.g. qutside building bn the
deployment strategi ©

Sub-cptegor 2 ms of
chromlatic .disgersionsg iciegt’specifications. These fibres, however, are system compatible
with B6 < (and 3. fi s in Access networks.

NOTE |2 Compatihility hgre means that the product in this sub-category will introduce negligible [system
impairnient or«deployment iSsues but may not be compliant with the referenced fibre category (B1.3).
Sub-cptegory B6_b2 fibres are appropriate for a minimum bend radius of 7,5 mm;

sub-category B8 b3 fibresforammimimummbend radiosof 5

NOTE 3 Most category B1.1 and B1.3 fibres deployed have macrobending losses of several dBs over ten turns at

1 625 nm with 15 mm bend radius.
G.2 Dimensional requirements

Table G.1 contains dimensional requirements specific to category B6 fibres.


https://iecnorm.com/api/?name=eb058f503c9d0b6fb05ffe7d8cbc111d
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