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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRES -

Part 2: Product specifications —
General

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardi tlon comprising
all national electrotechnical committees (IEC National Committees). The objectN of to promote
international co-operation on all questions concerning standardization in the elegt{fi
this end and in addition to other activities, IEC publishes International Standard

Technical Reports, Publicly Available Specifications (PAS) and Guides (herea as “IEC

with the International Organization for Standardization (ISO) i
agreement between the two organizations.

The formal decisions or agreements of IEC on technical mattg
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

In order to promote international uniformit C i € ittees undertake to apply IEC Publications
transparently to the maximum_extent possj hei ationa!” and regional publications. Any divergence
between any IEC Publicatiog regional publication shall be clearly indicated in
the latter.

Attention is dra e possibility that some of the elements of this IEC Publication may be the subject of
S not be held responsible for identifying any or all such patent rights.

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

This eighth edition cancels and replaces the seventh edition published in 2011. This edition
constitutes a technical revision which was necessary due to the addition of new fibre models
to the A1 category in IEC 60793-2-10.

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

a)

b)

addition of two new sub-categories A3f and A3g indicated “under consideration” as they
have not yet been fully standardized at the moment of finalizing this document;

modification of the Numerical aperture heading in Table 3 in line with recent modifications
in all A1, A2, A3 and A4 multimode product specifications (NA¢ only).

This standard is to be read in conjunction with the IEC 60793-1 series.
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The text of this standard is based on the following documents:

CDV Report on voting
86A/1645/CDV 86A/1663/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 of all parts in the IEC 60793 series, published under the general title_QOptical fibres, can

be found on the IEC website.

The committee has decided that the contents of this publication wi ged until

« reconfirmed,

* withdrawn,
* replaced by a revised edition, or
+ amended. <(> 6

colour printer. N\
1N

IMPORTANT - The 'colour inside' loge-on the\cover pa\gé/of this publication indicates

that it contains colours which (are considered\ to be useful for the correct

understanding of its contents. Users d exefore print this document using a
~—_"
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OPTICAL FIBRES -

Part 2: Product specifications —
General

1 Scope

This part of IEC 60793 contains the general specifications for both multimode and single-
mode optical fibres.

requirements for the applicable category or
distinguished on the basis of different fikre type

Tests or measureme e defined for each specified attribute. Where possible,
these definition : an MG standard — otherwise the test or measurement
N ,

method is outlined

Table 1 — Sectional specifications

Document ID Fibre category / Cladding Core material Index profile

class material

IEC 60793-2-10 A1 multimode Glass Glass Graded
IEC 60793-2-20 A2 multimode Glass Glass Quasi-step or step
IEC 60793-2-30 A3 multimode Plastic Glass Step or graded (under
consideration)
IEC 60793-2-40 A4 multimode Plastic Plastic Step, multi-step or
graded
IEC 60793-2-50 B single-mode Glass Glass Not applicable

IEC 60793-2-60 C single-mode Glass Glass Not applicable
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60304, Standard colours for insulation for low-frequency cables and wires
IEC 60793-1 (all parts), Optical fibres — Part 1: Measurement methods and test procedures

IEC 60793-2-10, Optical fibres — Part 2-10: Product specifications — Sectig
category A1 multimode fibres

pecification for

IEC 60793-2-20, Optical fibres — Part 2-20: Product specifications ctis cification for
category A2 multimode fibres

IEC 60793-2-30, Optical fibres — Part 2-30: Product specifi
category A3 multimode fibres

IEC 60793-2-40, Optical fibres — Part 2-40: Product
category A4 multimode fibres

class B single-mode fibres

IEC 60793-2-60, Optical fibre
category C single-mode in

3 Terms and@n

For the purposes o

3.1
multimode
optical fipfe e of whi¢h the radiation of two or more bound modes can propagate at
the wavele +&f i

[SOURCE: IEC 68050-731:1991, 731-02-03]

3.2

single-mode fibre

optical fibre in which the radiation of only one bound mode can propagate at the wavelength
of interest

[SOURCE: IEC 60050-731:1991, 731-02-02, modified — Note deleted]

3.3
core
central region of an optical fibre through which most of the optical power is transmitted

[SOURCE: IEC 60050-731:1991, 731-02-04]
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3.4
cladding
dielectric material of an optical fibre surrounding the core

[SOURCE: IEC 60050-731:1991, 731-02-05]

3.5

primary coating

thin coating applied directly to the cladding, usually at the time of the fibre drawing, in one or
more layers, to preserve integrity of the cladding surface

Note 1 to entry: A secondary coating may be applied directly to the primary coating, of one or more fibres, to
reinforce the protection of the optical fibre during handling and cabling.

[SOURCE: IEC 60050-731:1991, 731-02-57, modified — the phrase 3 the time .
...more layers" and the note 1 to entry have been added]

3.6
fibre buffer
material or assembly of materials used to protect the optica

[SOURCE: IEC 60050-731:1991, 731-02-56]

3.7
coloured coating and/or buffer

thin coating and/or buffer applied on or buffer or on the secondary

related sectiona . It is not intended that a complete
testing program length of fibre. When the customer wishes to
specify acceptance procedures, it is essential that an agreement be
reached between t ' nd thexcUstomer at the time of ordering.

5(x): 1-x¢ (1)
where
_ nlx)=n(1)
5()“)— n(O)—n(1) (2)
=L (O <r< a) is the normalized radial position; (3)
a
a is the core radius;

n(x) is the refractive index at normalized position x.
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Table 2 — Main categories of multimode fibres

‘ Category ‘ Material Type Limits
A1 Glass core/glass cladding Graded index fibre 1<g<3
A2 Glass core/glass cladding Step and quasi-step index fibre 3<g<w
A3 Glass core/plastic cladding Step index fibre or 10<g< o
graded index fibre (under 1<g<3
consideration)
A4 Plastic core/plastic cladding Step, multi-step, or graded index fibre 1<g<w

Category Sub-categories/Models Nominal Nomina! Mominal numerical
core coating aperture (NA)
diameter | diameter diameter

Ala With models: 5\0\ 125/ 245 0,20
A1a.1a (traditional macrobend lo
A1a.1b (enhanced macrobend Idss)
A1a.2a (traditional macrobend logs) %
125 245 0,275
140 245 0,26 or 0,29
A2
140 NS 0,23 or 0,26
N 200 240 NS 0,23 or 0,26
\ \A2N 200 280 NS 0,23 or 0,26
ERd NN
N\ \Aa 200 300 900 0,40
) A3b 200 380 600 0,40
A3c 200 230 500 0,40
A3d 200 230 500 0,35
A3e 200 230 500 0,37
A3f (Under consideration) 50 230 500 0,20
A3g (Under consideration) 62,5 230 500 0,275
A4
Ada NS 1000 NA (Ada.1): 0,50
(With models A4a.1 and A4a.2) (A4a.2): 0,485
A4b NS 750 NA 0,50
Adc NS 500 NA 0,50
Add NS 1000 NA 0,30
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Category Sub-categories/Models Nominal Nominal Nominal Nominal numerical
core cladding coating aperture (NA)
diameter | diameter diameter

pm um um

Ade >500 750 NA 0,25

A4f 200 490 NA 0,19

Adg 120 490 NA 0,19

Adh 62,5 245 NA 0,19

NOTE 1 NA = not applicable; NS = not specified.
NOTE 2 All three A1a models indicated in Table 3 differ in bandwidth (or DMD) requirements.

5.2 Class B - Single-mode fibres

The categories of single-mode fibres currently in use are given in Tab

Dispersion
unshifted

1 310 nm region but ean\be i and 1 625 nm regions.
Dependipg on link leng
accom(gt}gxtion' the

Cut-off shifted

This category of dispersi un;‘Nf{e_d/s{ngle-mode fibre is optimised for
low loss ji e 1 350 vm region.

Extended band

B2

QX

Dispersi
shifted

This dispersion wunshifted single-mode fibre can be used from 1 260 nm up
to 25\am. € natic dispersion in this band may impose requirements
ither e ma ur’Q\li length, or the need for accommodation.

.W single-mode fibre is optimised for single-channel
the™T 550 nm region. Multiple channels can only be

if cape is taken to avoid the effects of four-wave mixing by, for

Two sub*categories are recognized (B2_a and B2_b) differing in
\Qrom tic dispersion characteristics.

B4

This dispersion-shifted single-mode fibre is optimised for multiple channel
>ransmission in the 1 550 nm region. The dispersion coefficient is required
to be non-zero throughout the band from 1 530 nm to 1 565 nm, but may

be either positive or negative. Depending on the dispersion
characteristics, multiple channel transmission may be possible at bands
either above or below the normal 1 550 nm region.

Three sub-categories are recognized (B4_c, B4_d and B4_e), differing in
chromatic dispersion characteristics.

B5

Wideband non-
zero dispersion-
shifted

This wideband non-zero dispersion-shifted single-mode fibre is optimised
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 for both
CWDM and DWDM systems throughout the wavelength region between
1460 nm and 1 625 nm.
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