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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 3-38: Group delay and chromatic dispersion

FOREWORD

all national electrotechnical committees (IEC National Committees). The<{ object\ of promote
international co-operation on all questions concerning standardization in the g a vcAields. To
this end and in addition to other activities, IEC publishes International s PQi pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guid 8 arred to as “IEC

in the subject dealt with may participate in this preparatory work, iona grnmental and non-
governmental organlzatlons Ilalsmg with the IEC also participat 2 y

2) The formal decmons or agreements of IEC on technlcal m

3) IEC Publications have the form of recommehdation

Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote |nter ationa

the latter.

5) IEC provides ng i
equipment declare
6) All users should ensg

7) No liability shall atta t
members of its teshnical 2 EC National Committees for any personal injury, property damage or
other damage © S oever, whether direct or indirect, or for costs (including legal fees) and
expenses axisi jcation, use of, or reliance upon, this IEC Publication or any other IEC
Publicat

8) Attention_is dra¥ he Nobmative references cited in this publication. Use of the referenced publications is
indispensable fonthe\correct application of this publication.

9) Attention is drawn_to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shetl not be held responsible for identifying any or all such patent rights.

A PAS is a technical specification not fulfilling the requirements for a standard but made
available to the public.

IEC-PAS 61300-3-38 has been processed by subcommittee 86B: Fibre optic interconnecting
devices and passive components, of IEC technical committee 86: Fibre optics.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document:

Draft PAS Report on voting
86B/2337/PAS 86B/2380/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned will transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of three years starting from
2007-04. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.

@%
N
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FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 3-38: Group delay and chromatic dispersion

1 Scope

The purpose of this PAS is to define the measurement methods necessary to characterize the
group delay properties of passive components. From these measurements further parameters
like group delay ripple, linear phase deviation, chromatic dispersion, and ion slope can
be derived. In addition, when these measurements are made with resoly
differential group delay (DGD) can also be determined as an ive_ to\separate
measurement with the dedicated methods of IEC 61300-3-32.

2 Normative references

For dated references, only the edition cited applies.
of the referenced document (including any amendn

IEC 60050-731:1991, International
fibre communication

IEC 60793-1-42:2001,
Chromatic dispersion

Optical fibres

IEC/TR 61282-9:2006
on polarization mode dj
IEC 61300-3-29:;0

test and measupern

Measurement teé
DWDM compgn

3 Terms, definitions and abbreviations

For the purposes of this document, many of the terms, definitions and abbreviations are
described in IEC 60050-731 and IEC 61300-3-29; some terms, definitions and abbreviations
specific to this measurement method are given below.

BW bandwidth: spectral width of a signal or filter

CD chromatic dispersion (in ps/nm): change of group delay over wavelength: CD =
d(GD)/dA

o) step size of the VWS during a swept measurement

Ac centre channel or nominal operating wavelength for a component

RF frequency of electrical driving signal of intensity modulator Documents
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GD group delay: time required for a signal to propagate through a device

SSE source spontaneous emission: broadband emissions from a laser cavity that bear
no phase relation to the cavity field. These emissions can be seen as the baseline
noise on an optical spectrum analyser

SW spectral width: spectral width of a given filter in relation to the pass band (i.e. —
25dB SW). It differs from BW in that it is always defined by the outermost
crossings in the event that there are more than two

GDR group delay ripple

LPV linear phase variation

MPS modulation phase shift

O phase delay

JRF modulation frequency

SWI swept wavelength interferometry
VWS variable wavelength source

DWDM dense wavelength division multiplexi

4 General description

The methods d@)
band (C, L, O, e¥c.

purposes.

The docume i arated into different sections, one concentrating on the
measureme P 2 other on analysis of the measurement data.

The measurem covered in this document are the modulation phase shift method
and the swep ngth interferometry method. The modulation phase shift method is

considered the referegnce method. The methods are selected particularly because of their
ability to provide spectrally resolved results, which are often necessary for passive
components and especially for wavelength-selective devices.

5 Apparatus

5.1 Modulation phase method

The measurement set-up for the characterization of the GD properties of optical components
is shown in Figure 1. A detailed explanation of the various components of this system and
their functions is given below.
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