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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRES -

Part 2-10: Product specifications —
Sectional specification for category A1 multimode fibres

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

this end and in addition to other activities, IEC publishes International Standard i ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (h as “IEC

in the subject dealt with may participate in this preparatory work
governmental organizations liaising with the IEC also participate in N c
with the International Organization for Standardization (ISO) in & a With conditions determined by
agreement between the two organizations.

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

6) All users should@
7) No liability shall a

members of its tec

mployees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or

International Standard IEC 60793-2-10 has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the second edition published in 2004, of which it
constitutes a technical revision. Temporarily included text of the DMD test method has been
removed and modifications have been included on the A1a.1 and A1d chromatic dispersion
specifications, and A1a.1 numerical aperture has been limited to one class only.

The text of this standard is based on the following documents:

CbhV Report on voting
86A/1046/CDV 86A/1079/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 Zbocuments
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A list of all parts of the IEC 60793 series, published under the general title Optical fibres, can
be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

@C‘@
S
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OPTICAL FIBRES —

Part 2-10: Product specifications —
Sectional specification for category A1 multimode fibres

1 Scope

This part of IEC 60793 is applicable to optical fibre types A1a, A1b, and A1d. These fibres are

systems in telephony, distribution and local networks 4
services; on-premises intra-building and inter-building

— general requirements, as defined inNEC 6

— specific requirements common to

— particular requiremen
are defined in the nor

2 Normative refere

The following re@ S
For dated references§
of the referenced

IEC 6079

IEC 60793-1-21,
Coating geometry

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

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

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

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
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IEC 60793-1-40, Optical fibres
Attenuation

IEC 60793-1-41, Optical fibres
Bandwidth

IEC 60793-1-42, Optical fibres
Chromatic dispersion

IEC 60793-1-43, Optical fibres
Numerical aperture

IEC 60793-1-46, Optical fibres — Part 1-46: Measurement methods and test procedures —
Monitoring of changes in optical transmittance

IEC 60793-1-47, Optical fibres — Part 1-47: Measurement methods
Macrobending loss

IEC 60793-1-49, Optical fibres — Part 1-49: Measurement
Differential mode delay

Part 1-40: Measurement methods and test procedures —

Part 1-41: Measurement methods and test procedures —

Part 1-42: Measurement methods and test procedures —

Part 1-43: Measurement methods and test procedures —

procedures —

heat (steady state)

IEC 60793-1-51, Optical fibres — Part 1-51: Measuremen
heat

IEC 60793-1-52, Optical fibres — Part 1-52: Me
Change of temperature

IEC 60793-1-53, Optical fibres — Part
immersion

commun/cat/on subsy
multimode fibre r
IEC/TR 62048, g:p}
3 Specificatig

The fibre s
accordance W

Dimensional attributes and measurement methods are given in Table 1.
Requirements common to all fibres in category A1 are indicated in Table 2.

Table 3 lists additional attributes that shall be specified by each family specification.
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Table 1 — Dimensional attributes and measurement methods

© IEC:2007

Attributes

Measurement
methods

Cladding diameter

IEC 60793-1-20

Core diameter

IEC 60793-1-20

Cladding non-circularity

IEC 60793-1-20

Core 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 607/9/3}2*

Primary coating-cladding concentricity error

|EC<5’\7\93- 21

Fibre length

Table 2 - Requirements common to c@v\\w

Attributes

Core non-circularity

%

Primary coating diameter — uncolyL{ed b \\/

\ 245+ 10

250 £ 15

Primary coating diameter — colo{{ed\b\ & (

Primary coating-cladding concent@gy

<12,5

Fibre length

a

500 +50
700 =100
900 + 100

dditional attributes required in the family specifications

Attributes

Cladding diameter

Cladding non-circularity

Core diameter

Core-cladding concentricity error

Full document details: IEC 60793-2-10 2007
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3.2 Mechanical requirements

Mechanical attributes and measurement methods are given in Table 4.
Requirements common to all fibres in category A1 are in Table 5.

Table 4 — Mechanical attributes and measurement methods

Attributes Test methods
Proof test IEC 60793-1-30
Tensile strength IEC 60793-1-31
Primary coating strippability IEC 60793-1-32
Stress corrosion susceptibility IEC 6079/3-1-}\

Fibre curl |E9\é}7\§3_0’?3<
Table 5 — Requirements common to catego &@{s \v

Attributes Unit /™ \ \mité\
Proof stress level 99—6\ \ &\W

Strip force (average)P / % N{Fa>.strip <5,0
Strip force (peak)b ’\\/ﬁ/ /\ }\% Fpeak.strip < 8,9
),

Tensile strength (median) for 0,§ m G >3,8
specimen length

Stress corrosion susceptibility coyﬂ%ﬂt d =18

a The proof test value of 0,69 GPa eq abo tWrain or about 8,8 N force, for
Al1a and A1b fi . relation between\these different units, see 4.4 of

IEC/TR 62048.
b Either average

Attributes Measurement
methods

Attenuation coefficient 2 IEC 60793-1-40
Modal bandwidth @ IEC 60793-1-41
Numerical aperture IEC 60793-1-43
Chromatic dispersion IEC 60793-1-42
Change of optical transmission IEC 60793-1-46
Macrobending loss IEC 60793-1-47
Differential mode delay IEC 60793-1-49
a2 When measuring attenuation and modal bandwidth, the appropriate launching
conditions should be applied. These may differ from those prescribed in the test
methods to which reference is made.

Specification compliance of chromatic dispersion can be assured by compliance to the
numerical aperture specification.
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Table 7 — Additional attributes required
in family specifications

Attributes

Attenuation coefficient

Modal bandwidth

Chromatic dispersion

Numerical aperture

Macrobending loss

For attenuation coefficient and modal bandwidth, the family specificatio
specifiable values instead of fixed limits. The actual values of the M
coefficient and minimum modal bandwidth, at both 850 nm and 1
these wavelengths) are to be agreed between supplier and
purposes, the modal bandwidth is linearly normalized to 1 km.

ains ranges of

attenuation
at one of
mercial

For guidance purposes on bandwidth, Table E.1 shows 3 O mternationally
standardised applications supported by A1 fibres, and Taf 2\gives.a (limited) number of
frequently used commercial bandwidth specifications for At b fi

Care should be taken in writing dual \waveteqgt jdth specifications. For category A1
fibres, the bandwidth at 850 z f ndwidth at 1 300 nm in a way shown
e ndex-paramreter, g, (see 8.1 of IEC 60793-1-1) The

area, regions X, Y, an re © S s
the process. That\is, ; tion»at 850 nm, 1 300 nm, or between these two
wavelengths.

Due to this optimiga actlring process, there will be combinations of bandwidth
that are not poss . Bxam
maximum of/beth i ndwidth ranges (e.g. 800 MHz'km/1 000 MHz'km for A1b
multimode fib
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Normalised bandwidth at 850 nm (MHz x km)

Normalised

Figure 1 — Relation betw

3.4
Environmental exposure te

Environmental requirements

relevant environm

measurements of
application g

bandwidth at 1 $00

IEC 779/07

and mea ureg@ method$ are documented in two forms:

{ Brvonmuqtatexposire

Test

Dafp e\

IEC 60793-1-50

D}y\heat\ \

IEC 60793-1-51

Mﬁ%per@ure

IEC 60793-1-52

r imméf\sion

IEC 60793-1-53

Table 9 -

Attributes measured

Attribute

Measurement method

Change in optical transmission

IEC 60793-1-46

Attenuation

IEC 60793-1-40

Strip force

IEC 60793-1-32

Tensile strength

IEC 60793-1-31

Stress corrosion susceptibility

IEC 60793-1-33

Full document details: IEC 60793-2-10 2007
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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.

341 Mechanical environmental requirements (common to all fibres in category A1)
These tests are, in practice, the most severe requirements amongst the environments defined
in Table 8.

Tables 10, 11, and 12 give the prescriptions for strip force, tensile strength and stress
corrosion susceptibility respectively.

3.4.11

The following attributes shall be verified following removal of the figre\fr,
environment.

Strip force

the_particular

Table 10 — Strip force for environment{l\tes\

Environment

Average strip force Q Qeéﬁst% force
N N

N
Damp heat 1,0 < Fayg < 5/8/ \1,0 < Fpeak = 8,9

Water immersion 1,0 £ Fpeak < 8,9

3.4.1.2
The following attribute shall be verified followin ova| of the fibre from the environment.

Tensile strength

Table — Tensile\str ironmental tests

Environment

Mediah tensile \t{ength
ecime h: 0,5m
GPa

15th percentile tensile strength
Specimen length 0,5 m
GPa

Damp heat

> 3,03

>2,76

NOTE These requirem({ts\&\ﬁt@ppmw;ﬁcally coated fibre.

3.41.3  Styess\cokrosion Mbility

The following, attri skall ke yerified following removal of the fibre from the environment.

Stress corrosion susceptibility for environmental tests

%vironment

Damp heat >18

Stress corrosion susceptibility constant, ny

NOTE This requirement does not apply to hermetically coated fibre.

3.4.2 Transmission environmental requirements

Change in attenuation from the initial value shall be less than the values in Table 13.
Attenuation shall be measured periodically during the entire exposure to each environment
and after removal.
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Table 13 — Change in attenuation for environmental tests

. Wavelength Attenuation increase
Environment

nm dB/km

850 <0,20
Damp heat

1300 <0,20

850 <0,20
Dry heat

1300 <0,20

850 <0,20
Change of temperature

1300 <0,20

850 ( s\)@o
Water immersion A\

1300 ROECE:

N

Full document details: IEC 60793-2-10 2007
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Annex A
(normative)

Family specifications for A1a multimode fibres

A.0 Introduction

The following clauses and tables contain particular requirements applicable to A1a fibres.
Common requirements, repeated here for ease of reference from the sectlonal specification,
are noted by an entry in the “Reference” column. Relevant notes from the sectional specification

are not repeated but indicated with a superscript “SS”.

A.1 Dimensional requirements

Table A.1 contains dimensional requirements spgcifi
Table A.1 - Dlmensm alr qté:éts
Attribute KA Limits Reference
Cladding diameter \ (\ W 125+ 2
Cladding non-circularity < /\\ \) ‘\% <2
Core diameter N\ um 50+ 3
Core-cladding conce}t\mtykrrc}/\ \ um <3
Core non- mrcularlty\) & & % <6 3.1
Primary coating diam%<— unsglouxed \\/\\/ um 245+ 10 3.1
Primary coating dian@ter\i\ou& \/ um 250+ 15 3.1
Primary coatlng/cW\g\c&%;e\t\cn rror um <12,5 3.1

Length km [see 3.1] 3.1

\\)

A.2 Mechanical requirements

Table A.2 contains the mechanical requirements specific to A1a fibres.

Table A.2 — Mechanical requirements specific to A1a fibres

Attribute Unit Limits Reference
Proof stress level GPa >0,69 SS 3.2
Strip force (average)SS N 1,0 < Fave strip < 5.0 3.2
Strip force (peak) SS N 1,0 < Fpeak.strip < 8,9 3.2
NOTE Relevant notes from the sectional specification are not repeated but indicated with a superscript 887,
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A.3 Transmission requirements
Table A.3 contains transmission requirements specific to A1a fibres.

Table A.3 — Transmission requirements specific to A1a fibres

Attribute Unit Limits Reference
Fibre subtype Ala.1 Ala.2
Maximum attenuation coefficient at 850 nm dB/km 24-35a2 2,5
Maximum attenuation coefficient at 1 300 nm dB/km 0,7-1,52 0,8
Minimum modal bandwidth-length product for MHz-km 200 - 800 @ 1 500
overfilled launch at 850 nm
Minimum modal bandwidth-length product for MHz-km 200-12004a 500
overfilled launch at 1 300 nm A (\
Minimum effective modal bandwidth-length MHz-km Not specified 00b \)
product at 850 nm Annex D
Ensured by either and
Differential mode delay at 850 nm ps/m Not spécifie Meet clause Annex G
and .2 of
A D
Or r

Calculated effective modal bandwidth at
850 nm >

Annex D

Numerical aperture /\Jnitks\s \B\zo +0,015 0,20 + 0,015

Maximum macrobending loss \)0,5 0,5
100 turns on mandrel diameter mm
at wavelengths 850 nm and 1309_nm

Zero dispersion wavelength,>1;\/\ Q \nm\/ 1295< 4g<1340°¢
Zero dispersion sIo@ WZ-km

— from 1 295 nm < ¢4 <0,105°
d
- from 1 310 nm < /1(<\\40 n < 0,000 375 (1 590 - 1g)

a  These valués rw ranay be specified.
b This v is, nof_measured, buf is implicit. Fibre meeting either the requirements of Clause D.2 or the

pesifi
@ > Meet Clauses
)\/ D.1 and D.3 of

requi of Cl e D.3 Will provide this performance when used with transmitters meeting the requirements
of Claus

¢ According to wavelength-independent behaviour of macrobending loss for A1a fibre under the steady-state
launch condition in this test, testing at only one of these wavelengths may be sufficient to ensure

compliance to this spécification.

d The worst case chromatic dispersion coefficient at 850 nm (e.g. So = 0,093 75 ps/nm2-km at 1o = 1 340 nm or
So = 0,101 25 ps/nm2-km at 4o = 1 320 nm) is =104 ps/nm-km.

A.4 Environmental requirements

The requirements of 3.4 shall be met.
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Annex B

(normative)

60793-2-10 © IEC:2007

Family specifications for A1b multimode fibres

B.0 Introduction

The following clauses and tables contain particular requirements applicable to A1b fibres.
Common requirements, repeated here for ease of reference from the sectional specification,
are noted by an entry in the “Reference” column. Relevant notes
specification are not repeated but indicated with a superscript "SS”.

Type A1b fibre is a 62,5/125 um graded index fibre.
B.1 Dimensional requirements
Table B.1 contains dimensional requirements specific to A

Table B.1 — Dimensional requireme sp

the sectional

Attributes /J‘N\I}\ )/7 A \kimits Reference
Cladding diameter /\ /\un?k ( w ‘\1/22J_r 2
Cladding non-circularity %\ / <2
Core diameter /A b\ 62,5+3
Core-cladding concentricity error \ (\ b\\/ <3
Core non-circularity < ( \) "({) <6 3.1
Primary coating diameter — Nolo ed N (‘\ 245 + 10 3.1
Primary coating diam}«tq - L‘\oloure \ um 250 £ 15 3.1
Primary coating-claW}Qggntricit%\errc}\ um <12,5 3.1
Length /\Q \/\ Km [see 3.1] 3.1
Attributes Unit Limits Reference
Proof stress level GPa > 0,69 SS 3.2
Strip force (average)SS N 1,0 < Faye strip < 5,0 3.2
Strip force (peak) SS N 1,0 < Fpeak.strip < 8,9 3.2
NOTE Relevant notes from the sectional specification are not repeated but indicated with a superscript “88”,
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B.3 Transmission requirements
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Table B.3 contains transmission requirements specific to A1b fibres.

Table B.3 — Transmission requirements specific to A1b fibres

Attributes Unit Limits Reference

Maximum attenuation coefficient at 850 nm 2 dB/km 2,8-3,5

Maximum attenuation coefficient at 1 300 nm 2 dB/km 0,7-1,5

Minimum modal bandwidth at 850 nm 2 MHz-km 100 - 800

Minimum modal bandwidth at 1 300 nm 2 MHz-km 200 - 1 000

Numerical aperture Unit less 0,275 + 0,0)\5(
N

Maximum macrobending loss dB 0,

100 turns on mandrel diameter of 75 mm

at wavelengths 850 nm and 1300 nm b

Zero dispersion wavelength, 1g nm

Zero dispersion slope Sg ps/nm2-km

—from 1320 nm < 4 < 1348 nm
—from 1348 nm < g <1 365 nm
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Annex C
(normative)

Family specifications for A1d multimode fibres

C.0 Introduction

The following clauses and tables contain particular requirements for A1d fibres. Common
requirements, repeated here for ease of reference from the sectional specification, are noted
by an entry in the “Reference” column. Relevant notes from the sectional ification are not

repeated but indicated with a superscript “SS”.
Type A1d fibre is a 100/140 um graded index fibre.

C.1 Dimensional requirements

Table C.1 contains dimensional requirements specific to Ayd

AN
Attributes U/m\\ ) A \Dimits Reference
Cladding diameter /\ An > Q 404 4
Cladding non-circularity % / <4
. A AN
Core diameter f \@ 100+ 5
Core-cladding concentricity error \ (\pm <6
Core non-circularity \)% ‘\) <6 3.1
Primary coating diameter —Nolo ed N (‘\ w 245 + 10 3.1
Primary coating diaWr —(c\oloure \ um 250 £ 15 3.1
Primary coating-claddin c}w%ntrici%rr&\ um <12,5 3.1
Length /\Q \/\ km [see 3.1] 3.1
C.2 Mech | Pequire M
Table C. chawical requirements specific to A1d fibres.
b Mechanical requirements specific to A1d fibres
Wes Unit Limits Reference
Proof stress level GPa > 0,69 SS 3.2
Strip force (average)SS N 1,0 < Faye strip < 5.0 3.2
Strip force (peak) SS N 1,0 < Fpeak.strip < 8,9 3.2
NOTE Relevant notes from the sectional specification are not repeated but indicated with a superscript 887,
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C.3 Transmission requirements
Table C.3 contains transmission requirements specific to A1d fibres.

Table C.3 — Transmission requirements specific to A1d fibres

Attributes Unit Limits Reference
Maximum attenuation coefficient at 850 nm 2 dB/km 3,6-7,0
Maximum attenuation coefficient at 1 300 nm 2 dB/km 1,56-4,5
Minimum modal bandwidth at 850 nm 2 MHz'km 10 — 200
Minimum modal bandwidth at 1 300 nm 2 MHz'km 100 - 300 S~
Numerical aperture Unit less 0,26 + 0,03
0,29 +

Maximum macrobending loss dB For furtg\eré\\dx >
Zero dispersion wavelength, 1g nm 1 3@53%\13\&5
N\

Zero dispersion slope Sg ps/nm2-km
—from 1330 nm < 4 <1365 nm

b
— from 1 365 nm < 49 < 1 385 nm /

a The limit column forms a range of values that may be spegcifi
b The worst case chromatic dispersion coeffisient at ‘05 psinm2-km at Ao = 1 365 nm) is
—-126 ps/nm-km.

C.4 Environmental requiremen %

The requirements of 3.4 sk

9,
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