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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -

Vocabulary for passive optical devices

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of 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, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). 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. 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 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 IEC National Committees.

IEC Publications have the form of recommendations _for_international use _and_are accepted by IEC National
Committees in that sense. While all reasonable efforts are made<to ‘ensure| that/'the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding’national’orl regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation;of conformity.dndependent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 62627-09, which is a Technical Specification, has been prepared by subcommittee
SC 86B: Fibre optic interconnecting devices and passive components, of IEC technical
committee 86: Fibre optics.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
86B/3993/DTS 86B/4016/RVC

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.

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

A list of all parts in the IEC 62627 series, published under the general title Fibre optic
interconnecting devices and passive components, can be found on the IEC website.

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

» transformed into an International standard,
* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or

*+ amended.

A bilingual version of this publication may be issued at a'later date.
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INTRODUCTION

SC 86B, Fibre optic interconnecting devices and passive components, specifies several
passive optical devices. Each passive optical device has generic specification and
performance specifications. Generic specifications define terms, definitions and requirements
(classifications, documentations, standardization systems and so on). Some basic terms and
definitions are defined and used in two or more generic specifications. In order to harmonize
terms and definitions in generic specifications, this technical specification defines terms and
definitions commonly used in multiple generic specifications.
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FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -

Vocabulary for passive optical devices

1 Scope

This part of IEC 62627, which is a Technical Specification, applies to passive optical devices
(components). It provides the definitions which are commonly used in the generic
specifications, performance standards and tests and measurement standards for passive
optical devices (components) prepared by SC 86B. It has the following three types of terms
and definitions:

e basic terms and definitions;
e component terms and definitions;

e performance parameter terms and definitions.

The generic specifications for passive optical devices (components) are listed in Annex A.

2 Normative referiences

The following documents are referred ‘to" in"the-text ‘in 'suich/a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references,thellatest editioncof the referenced document (including
any amendments) applies:

This document contains no normative references.

3 Terms, definitions and abbreviated terms

3.1 General

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
3.2 Basic terms and definitions

3.21

port

optical fibre or fibre optic connector attached to a passive component for the entry and/or exit
of optical power

[SOURCE: IEC 60876-1:2014, 3.1.1]
3.2.2

input port
port where the optical power enters the device
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3.2.3
output port
port where the optical power exits the device

3.2.4

transfer matrix

n x n matrix of coefficients where n is the number of ports, and the coefficients represent the
fractional optical power transferred between designated ports

Note 1 to entry: In general, the transfer matrix T is:

G (1)

lj=— (2)

[SOURCE: IEC 60875-1:2015, 3.1.3, modified — The definition has been rephrased, the last
sentence in note 1 has'heen deleted) as well as nates|2 and, 3]

3.25
transfer coefficient
element 7; of the transfer matrix

[SOURCE: IEC 60875-1: 2015, 3.1.4]

3.2.6
logarithmic transfer matrix
n ¥ n matrix of logarithmic transfer coefficients of ajj where n is the number of ports

Note 1 to entry: In general, the logarithmic transfer matrix 4 is:

TR P! A4y
a
22
A=
aj (3)
an1 anZ ann

where ajj is the optical power reduction, in decibels, out of port j with unit power into port i,
that is:

a; =—-10log,, ¢ (@)
where z; is the transfer coefficient.
3.2.7

logarithmic transfer coefficient
element g;; of the logarithic transfer matrix
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3.2.8
conducting port pair
two ports i and j between which 4 is nominally greater than zero

Note 1 to entry: For optical switches of conducting ports, conducting port pair is defined at a specified switching
state. For wavelength-selective branching devices and fibre optic filters, conducting port pair is defined at a
specific wavelength. For wavelength switches, conducting port pair is defined at a specific switching state and a
specified wavelength.

3.2.9
isolated port pair
two ports i and j between which 4 is nominally zero, and ajj is nominally infinite

Note 1 to entry: For optical switches of isolated ports, isolated port pair is defined at a specified switching state.
For wavelength-selective branching devices and fibre optic filters, isolated port pair is defined at a specific
wavelength. For wavelength switches, isolated port pair is defined at a specific switching state and a specified
wavelength.

3.2.10

port configuration

relation of connection which satisfies the following requirements, between the M port group
possessing M ports and the N port group possessing N ports for passive device possessing n
ports (n = M + N):

a) any port of the M port group is not the relation of conducting, attenuating, splitting, and
coupling with the others of M port group;

b) any port of the N portrgroup is /not\the relation of ‘cenducting; attenuating, splitting, and
coupling with the others of N port group;

c) any port of the M port group-can 'be‘connected te"conducting, attenuating, splitting, and
coupling with any port of N port group;

d) any port of the N port group can-be-connéected-to-conducting, attenuating, splitting, and
coupling with any’port'of' A port'group

Note 1 to entry: In the case of a branching device composed of an input port group possessing M ports and the
output port group possessing N ports, M x N is often expressed even if M is more than N.

Note 2 to entry: In the case of wavelength selective branching device, the connection as conducting, attenuating,
splitting and coupling is for any passband.

Note 3 to entry: In the case of optical switch, the connection as conducting, attenuating, splitting and coupling is
for any state.

Note 4 to entry: The port configuration is expressed as M x N. Unless otherwise noted, N is equal to or larger than
M.

3.3 Component terms and definitions

3.31

passive optical device

optical device (component), other than an optical dynamic device or an optical active device,
which does not require external power for its operation, unless to control the stability of its
own characteristics

Note 1 to entry: Passive optical devices (components) may comprise optical detectors for monitoring purposes
only.

[SOURCE: IEC TS 62538:2008, 2.1.3, modified — The term has been changed from "optical
passive device" to "passive optical device", and the bracket "(component)" has been added to
the definition and the note.]
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3.3.2

fibre optic power control device

passive optical device (component) which controls a transmittance with a designed
wavelength independent transfer coefficient

Note 1 to entry: Transfer coefficient may be controlled for all intensity of input power or for input power over a
threshold power.

3.3.3

optical attenuator

passive optical device (component), which produces a wavelength independent controlled
signal attenuation in an optical fibre transmission line

[SOURCE: IEC 60869-1:2012, 3.2.1, modified — The definition has been rephrased.]

3.34

fibre optic isolator

non-reciprocal passive optical device (component) intended to suppress backward
transmittance along an optical fibre transmission line while the forward direction is the
direction for which optical power transmission is intended

Note 1 to entry: Fibre optic isolators are commonly used to avoid reflections back into laser diodes and optical
amplifiers, which can make the laser and amplifiers oscillate unstably, and cause noise in the fibre optic
transmission system.

[SOURCE: IEC 61202;1:2009, 3.2.1/madified + The defihition‘has/been rephrased.]

3.3.5

fibre optic circulator

passive optical device (component) paossessing-three or.more ports which input and output
are cyclic

Note 1 to entry: In the case of 3 ports circulator with port 1, port 2 and port 3, supposing optical power is
transmitted from port 1 to port 2, optical power from port 2 is transmitted to port 3.

[SOURCE: IEC 62077:2015, 3.2.1, modified — The term "optical device" and the brackets have
been added.]

3.3.6

optical switch

passive optical device (component) processing two or more ports which selectively transmits,
redirects or blocks optical power in an optical fibre transmission line

[SOURCE: IEC 60876-1:2014, 3.2.1, modified — The term "optical device" and the brackets
have been added.]

3.3.7

wavelength switch

optical switch which is designed to operate in two of more defined wavelength bands of
operation and which can selectively route or block light in one or more of the bands of
operation as a function of the wavelength band

[SOURCE IEC 62099:2001, 1.3.2, modified — The adjective "optical" has been added to the
term "switch" in the definition.]
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