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Foreword

The text of document 86A/841/FDIS, future edition 2 of IEC 60793-1-41, prepared by SC 86A, Fibres
and cables, of IEC TC 86, Fibre optics, was submitted to the IEC-CENELEC parallel vote and was
approved by CENELEC as EN 60793-1-41 on 2003-11-01.

This European Standard supersedes EN 60793-1-41:2002. It updates and completes the 2002 edition
in particular by the restricted mode launch intended for the laser launch transmission system.

This standard is to be read in conjunction with EN 60793-1-1:2003.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2004-08-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2006-11-01

Annexes designated "normative" are part of the body of the standard.

Annexes designated "informative" are given for information only.

In this standard, annexes A, B, C and ZA are normative and annexes D and E are informative.
Annex ZA has been added byiCENELEC.

EN 60793-1-4X consists of the following parts, under the general title: Optical fibres:
- Part 1-40: Measurement methods and test procedures — Attenuation

- Part 1-41: Measurement methods and.test procedures—Bandwidth

- Part 1-42: Measurement'methods :@and:test:procedures 4 Chromatic dispersion

- Part 1-43: Measurement methods and test procedures — Numerical aperture

- Part 1-44: Measurement methods and test procedures — Cut-off wavelength

- Part 1-45: Measurement methods and test procedures — Mode field diameter

- Part 1-46: Measurement methods and test procedures — Monitoring of changes in optical
transmittance

- Part 1-47: Measurement methods and test procedures — Macrobending loss
- Part 1-48: Measurement methods and test procedures — Polarization mode dispersion
- Part 1-49: Measurement methods and test procedures — Differential mode delay

Endorsement notice

The text of the International Standard IEC 60793-1-41:2003 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following note has to be added for the standard indicated:

IEC 60793-1-40 NOTE  Harmonized as EN 60793-1-40:2003 (modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any
of these publications apply to this European Standard only when incorporated in it by amendment or
revision. For undated references the latest edition of the publication referred to applies (including
amendments).

NOTE  When an international publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

Publication Year Title EN/HD Year

IEC 60793-1-20 2001 Optical fibres EN 60793-1-20 2002
Part 1-20: Measurement methods and
test procedures - Fibre geometry

IEC 60793-1-42 2001 ¢Rart1-42; ' Measurement methods and EN/60793-1-42 2002
test procedures - Chromatic dispersion

IEC 60793-1-43 2001 Part 1-43: Measurement methods and EN 60793-1-43 2002
test procedures.- Numerical aperture

IEC 60793-2-10 2002 Part 2-10: Product specificaﬁons - EN 60793-2-10 2002
Sectional specification for category Al
multimode fibres

IEC 60793-2-30 2002 Part 2-30: Product specifications - EN 60793-2-30 2002
Sectional specification for category A3
multimode fibres

IEC 60793-2-40 2002 Part 2-40: Product specifications - EN 60793-2-40 2002
Sectional specification for category A4
multimode fibres
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRES -

Part 1-41: Measurement methods and test procedures —
Bandwidth

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International Organization
for Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

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

The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sen§él

In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximumy extent-possiblé cin+their; hational and regional standards. Any
divergence between the |IEC Standard ‘and the corresponding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure>to indicate/its-approval“and cannot be rendered responsible for any
equipment declared|to be/in,conformity .withione of,its standards!

Attention is drawn to the possibility that' some of the elements- of‘this/International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60793-1-41 has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2001. This edition
constitutes a technical revision.

This new edition updates and completes the earlier edition in particular by the restricted mode
launch intended for the laser launch transmission system.

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

FDIS Report on voting
86A/841/FDIS 86A/853/RVD

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.

This standard is to be read in conjunction with IEC 60793-1-1.
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IEC 60793-1-4X consists of the following parts, under the general title Optical fibres:

Part 1-40: Measurement methods and test procedures — Attenuation

Part 1-41: Measurement methods and test procedures — Bandwidth

Part 1-42: Measurement methods and test procedures — Chromatic dispersion
Part 1-43: Measurement methods and test procedures — Numerical aperture
Part 1-44: Measurement methods and test procedures — Cut-off wavelength
Part 1-45: Measurement methods and test procedures — Mode field diameter

Part 1-46: Measurement methods and test procedures — Monitoring of
changes in optical transmittance

Part 1-47: Measurement methods and test procedures — Macrobending loss
Part 1-48: Measurement methods and test procedures — Polarisation mode dispersion 1)
Part 1-49: Measurement methods and test procedures — Differential mode delay 2)

The committee has decided that the contents of this publication will remain unchanged until
2007. At this date, the publication will be

* reconfirmed;

e withdrawn;

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

1) To be published.
2) To be published.
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OPTICAL FIBRES -

Part 1-41: Measurement methods and test procedures —
Bandwidth

1 Scope

This part of IEC 60793 describes two methods for determining and measuring the modal
bandwidth of multi-mode optical fibres (see IEC 60793-2-10, IEC 60793-2-30 and
IEC 60793-2-40). The baseband frequency response is directly measured in the frequency
domain by determining the fibre response to a sinusoidally modulated light source. The
baseband response can also be measured by observing the broadening of a narrow pulse of
light. The two methods are the following:

Method A — Optical time domain measurement method (pulse distortion)

Method B — Frequency domain measurement method

Each method can be performed using one of two launches: an overfilled launch (OFL) condition
or a restricted mode launch (RML) condition.

NOTE These test methods~are commanly wused, in production, -and-research facilities and are not easily
accomplished in the field.

2 Normative references

The following referenced documents-are-indispensable-for the application of this document. For
dated references, only‘the ‘edition"cited ‘applies. For ‘undated references, the latest edition of
the referenced document (including-any-amendments) applies.

IEC 60793-1-20:2001, Optical Fibres — Part 1-20: Measurement methods and test procedures —
Fibre geometry

IEC 60793-1-42:2001, Optical fibres — Part 1-42: Measurement methods and test procedures —
Chromatic dispersion

IEC 60793-1-43:2001, Optical fibres — Part 1-43: Measurement methods and test procedures —
Numerical aperture

IEC 60793-2-10:2001, Optical fibres — Part 2-10: Product specifications — Sectional
specification for category A1 multimode fibres

IEC 60793-2-30:2002, Optical fibres — Part 2-30: Product specifications — Sectional
specification for category A3 multimode fibres

IEC 60793-2-40:2002, Optical fibres — Part 2-40: Product specifications — Sectional
specification for category A4 multimode fibres
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3 Definitions

For the purposes of this part of IEC 60793, the following definition applies.

bandwidth (-3 dB)

the value numerically equal to the lowest modulation frequency at which the magnitude of the
baseband transfer function of an optical fibre decreases to a specified fraction, generally to one
half, of the zero frequency value.

NOTE Various methods of reporting the results are described in the annexes, but the results shall be expressed in
terms of the —3 dB (optical power) frequency unless otherwise specified by the detail specification.

4 Apparatus

4.1 Radiation source

411 Optical time domain measurement method (pulse distortion measurement)
(Method A)

Use a radiation source such as an injection laser diode that produces short duration, narrow
spectral width pulses for the purposes of the measurement. The pulse distortion measurement
method requires the capability to switch the energy of the light sources electrically, optically or
mechanically.

4.1.2 Frequency domain‘measurement method (Method B)

Use a radiation source such as ‘a“continuous'wave (CW) injection laser diode for the purposes
of the measurement. The frequency domain measurement method requires the capability to
modulate the energy of the light sourcesyelectrically,.optically or mechanically.

4.1.3 For both methods

a) Use a radiation source with a center wavelength that is known and within £10 nm of the
nominal specified wavelength. For injection laser diodes, laser emission coupled into the
fibre must exceed spontaneous emission by a minimum of 15 dB (optical).

b) Use a source with sufficiently narrow linewidth to assure the measured bandwidth is at
least 90 % of the intermodal bandwidth. This is accomplished by calculating the normalized
intermodal dispersion limit, NIDL (refer to Annex A). For A4 fibre, the linewidth of the laser
diode is narrow enough to neglect its contribution to bandwidth measurement.

c) For A1 and A3 fibres, calculate the normalized intermodal dispersion limit (NIDL, see
Annex A) for each measurement wavelength from the optical source spectral width for that
wavelength as follows:

NIDL = IDF/AA
where:
NIDL is the normalized intermodal dispersion limit in GHz-km;
AA is the source full width half maximum (FWHM) spectral width in nm;

IDF is the intramodal dispersion factor (GHz-km-nm) from Annex A according to the
wavelength of the source.

NIDL is not defined for wavelengths from 1200 nm to 1400 nm. The source spectral width
for these wavelengths shall be less than or equal to 10 nm, FWHM.
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