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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
FIBRE OPTIC CIRCULATORS - GENERIC SPECIFICATION

FOREWORD

1) Thellnternational Electrotechnical Commission (IEC) is a worldwide organization for standardization.comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promotetinterpational
co-qperation on all questions concerning standardization in the electrical and electronic fields. T@-this ¢nd and
in agldition 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
pregaration is entrusted to technical committees; any IEC National Committee interested in the subject dqalt 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 Organizition for

Stapdardization (ISO) in accordance with conditions determined by agreement beteen the two organizations.

2) The|formal decisions or agreements of IEC on technical matters express, as néaxly as possible, an interpational
congensus of opinion on the relevant subjects since each technical committee has representation {from all
intefested IEC National Committees.

3) IEC|Publications have the form of recommendations for international use and are accepted by IEC INational
Conpmittees in that sense. While all reasonable efforts are made, to ensure that the technical contenfl 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.

4) In drder to promote international uniformity, IEC National Committees undertake to apply IEC Publ|cations
trangparently to the maximum extent possible in their national'and regional publications. Any divergence fetween
any|IEC Publication and the corresponding national or regional publication shall be clearly indicated in thE latter.

5) IEC]itself does not provide any attestation of confarniity. Independent certification bodies provide copformity
asseéssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible [for any
ser\lices carried out by independent certification-bodies.

6) All dsers should ensure that they have the latest edition of this publication.

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

8) Attgntion is drawn to the Narmative references cited in this publication. Use of the referenced publications is
indigpensable for the cofrect application of this publication.

9) Attegntion is drawn to the/possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall net'be held responsible for identifying any or all such patent rights.

This reédline version of the official IEC Standard allows the user to identify the changes made to
the previous edition IEC 62077:2015. A vertical bar appears in the margin wherever a change has
been made:-Additions are in green text, deletions are in strikethrough red text.
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IEC 62077 has been prepared by subcommittee 86B: Fibre optic interconnecting devices and
passive components, of IEC technical committee 86: Fibre optics. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2015. This edition

consti

tutes a technical revision.

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

a) ha
b) ch

The tgxt of this International Standard is based on the following documents:

Full information on the voting for its approval can be found in the report on voting indica
the above table.

The lgnguage used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC\Directives, Part 2, and develo
ance with ISO/IEC Directives, Part 1 and ISO/IEC"Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main. document types developed by IH

accord

descri

rmonization of terms and definitions with IEC TS 62627-09;

ange of Clause 4 regarding requirements.

Draft Report on voting

86B/4624/FDIS 86B/4645/RVD

bed in greater detail at www.iec.ch/standardsdev/publications.

ted in

bed in

C are

The committee has decided that the contents 'of this document will remain unchanged until the

stabili
specif]

e re¢onfirmed,
° wilhdrawn,

e e

e anjended.

y date indicated on the IEC website under webstore.iec.ch in the data related
c document. At this date, the doeument will be

laced by a revised edition, or

to the

cont

IMPQ

nts:.Users should therefore print this document using a colour printer.

RTANT ~The "colour inside" logo on the cover page of this document indicates that it
contFns colours which are considered to be useful for the correct understanding of its
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
FIBRE OPTIC CIRCULATORS - GENERIC SPECIFICATION

cope

This document applies to circulators used in the field of fibre optics bearing all of the following

featur

— the

CS.

oplic connector;

— thgy are passive devices in accordance with the categorization and definition provi

IE

C TS 62538;

— thgy have three or more ports for directionally transmitting optical power.

An example of optical circulator technology and application is described in Annex
AnneXx B, respectively.

2 N

brmative references

The following documents are referred to in the text in sdch a way that some or all of their c

consti

utes requirements of this document. For dated references, only the edition cited a

For undated references, the latest edition of“the referenced document (includin
amendments) applies.

IEC 6

027 (all parts), Letter symbols to b€ used in electrical technology

IEC 60050-731, International Electrotechnical Vocabulary — Chapter 731: Optica

comm

/nication, available at httpf//www.electropedia.org

IEC 60617, Graphical symhols for diagrams, available at http://std.iec.ch/iec60617

IEC 60825 (all-parts), Safety of laser products

IEC 6

y are non-reciprocal optical devices, in which each port is either an optical fibre ar fibre

ded in

A and

bntent
bplies.
D any

fibre

300(all parts), Fibre optic interconnecting devices and passive components — Basi

C fests

and measurement procedures

IEC TR 61930, Fibre optic graphical symbology

IEC TS 62627-09, Fibre optic interconnecting devices and passive components — Vocabulary
for passive optical devices

ISO 129-1, Technical—-drawings product documentation (TPD) ——indieation Presentation of
dimensions and tolerances — Part 1: General principles

ISO 286-1, Geometrical product specifications (GPS) — ISO code system for tolerances on

linear

sizes — Part 1: Basis of tolerances, deviations and fits
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ISO 1101, Geometrical product specifications (GPS) — Geometrical tolerancing — Tolerances of
form, orientation, location and run-out

ISO 8601-1, Date and time — Representations for information interchange — Part 1: Basic rules

3 Terms and definitions

For thepurposes of this document, the terms and definitions given tn EC 60050-731,
IEC TH 62627-09 and the following apply.

ISO apd IEC maintain terminological databases for use in standardization at [the following
addregses:

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

e ISP Online browsing platform: available at http://www.iso.org/obp

obtical fibre orontical fibre connectorattached-to-a pasEive comnonent forthe-entrvand/fr-exit
optHecaHbfre-oF-optcatHire-coRhRectorattacReatoapasSsye-compoRentitorthe- ety aRarprexk

;ij%#mm&mwwijmm%wﬁmmwimw%&

P _PIJ ([
t= F; 2)
313
¢ fici
elemeni—si}@f—the—tpaﬂsier—ma#m
314
| ithmi ¢ \
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isolat|
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3.1
3.1.1

: .
cting-portpair bty il |

ris-i-and--between-which—+ is-nominally zero,and-a;is-nomiRaiy-infinite

Component terms

fibre ¢ptic circulator

passiy

Note 1
from po

[SOUHR
(comp|

3.1.2
comp

e component possessing three or more ports:which input and output are cyclic

rt 1 to port 2, optical power from port 2 is transmitted to port 3.

RCE: IEC TS 62627-09:2016, 3.3.5; modified — The words "passive optical
onent)" have been replaced with~“passive component".]

etely circulated type

type of circulator where all ports-ean function as both input and output

Note 1
from pg
transmi

o entry: In the case_of a 3 port circulator with port 1, port 2 and port 3, where optical power is trar]
rt 1 to port 2, optical power from port 2 is also transmitted to port 3 and optical power from port 3
ted to port 1 (see Figure 1).

Circulator

NS

Port 1 Port 3

o entry: In the case of 3 ports circulator with port 47;port 2 and port 3, supposing optical power is trarffsmitted

Hevice

smitted
is also

3.1.3

Port 2

IEC

Figure 1 — Completely circulated type configuration

incompletely circulated type
type of circulator where a port is either an input or an output

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 and optical power from port 3 is not transmitted
to port 1 (see Figure 2).
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Circulator
Port 1 Port 3

NS

Port 2

IEC

Figure 2 — Incompletely circulated type configuration

3.2 Performance-parameters terms

msert}on loss
Note 1+ to-entrv The insertionloss-is-the reduction-in-optical power between-an-input and esutdut nort of a bassive
Note—Ho-enthy- He+hsertHohr1ossisthefreadctHonin-optHeapowerbetweehanhpttanRa-otpttportotapassty

Pji%%heﬂpﬁe%peweweeewwmth&eu{p&kpeﬁ

Girculator Supposing optical power is

/ transmitted from port i to port j

input port i \
R}

output.port)j
IEC

Fiaure 3 — Insertion ]

attemiation
reducfion of optical*power in an operating wavelength range, when transmitted from arn input
port tq an output'port for a fibre optic circulator

Note 1 o entty! The insertion loss (attenuation) is expressed in decibels and defined as:
101 A
a; =—-10lo —
ij 910 J

P, is the optical power launched into the input port;

where

Pj is the optical power received from the output port.

Note 2 to entry: Figure 3 shows the insertion loss (attenuation) for fibre optic circulators.
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Fibre optic Supposing optical power is

circulator

Input porti \

o transmitted from port i to port j

/—

Output port j

IEC

Figure 3 — Insertion loss

The insertion loss (attenuation) is wavelength, polarization, temperature and port pair dependent.

and all

power]

Note 1

o—entrv The isolation—is—the reduction—in—optical power betweenan—inputiand ocutput
O—eRthY- He—isoatonts—thefeadctHon—+h—opHcat F—oetw A—aA—HRpUt ©

Circulator Supposing optical power is

pow putyard—output-por

input port i \

L
__—|_transmitted from port i to port j

output port j

IEC

Ei L lsolati

reducfion of Qptical power in an operating wavelength range, when transmitted from an putput

port tq an iApUt port for a fibre optic circulator
Note 1 ta nnfr\]l' The ispolation ig avpraccar’l indecibgls and defined g faollows:
R
aji =—10|0910 [Pj]
where

P, is the optical power received from the input port;

J

Note 2 to entry:

P, is the optical power launched into the output port.

Figure 4 shows the isolation for fibre optic circulators.
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Fibre optic . . .
circulator Supposing optical power is

// transmitted from port i to port j
Input port i \

Qutput port j

IEC

Figure 4 — Isolation

Note 3 to entry: The isolation is wavelength, polarization, temperature and port pair dependent. Generally, the

H I t H N H L ' L N Ll L H ' tat &l Ll latacdl 'S H
S o

41 A2 413 A4
421 4922 923 4924 | _
{031 a32 433 434 J

Gqq Q42 43 A44

~
~N
~
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P . . . . ;

72reﬂ is-the-optical-powerreceived-bac S Hport

4 Requirements

4.1 Classification
4.1.1 General

Fibre optic circulators-shal-be are classified-asfoHews either totally or in part in the following
Categnrinc'

e
~ style;
—va
—ho

— teghnology;

— poft numbers;

— cirpulated type;
— wgvelength band;

— intprface style.

An example of a typical fibre optic circulator classification is given in Table 1.
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Table 1 — Example of a typical fibre optic circulator-set classification

— Completely circulated type
e e
Variants: ——Means-of mounting
Items Classifications
Technology Magneto-optic Faraday effect;
Port numbers 3
Circulated type Completely circulated type
Wavelength band C band
Interface style Configuration B
Fibre type: IEC 60¢98-2-50, B-657.B
IEC 61754-4 (&G connector)

4.1.2 Type Technology, port numbers and functions

Circulators are mainly divided into types according to their configuration.

— Ogerational-prineiples technologies:

e | magneto-optic Faraday effect;

e | magneto-optic-Cetton-Moutohoeffectand Kerr effect.
—  Pogrt numbers;
— Cifculated type:

o | completely circulated type;

e |incompletely ¢irculated type.

4.1.3 Wavelength bands
— O-pand;
— C-pand,
— L-Band;

— other wavelength circulators.

4.1.4 Interface style
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Circulator

Pigtail Pigtail

Pigtail IEC

Circulator

Connector [ ———— ——————1 | Connector

Q\/
Connector
L] IEC qul/

Vv

Connector [ ] Connectoroc)
N v/
O O
Connector @)

Circulator

X
Pigtail $ ] Connector

25

N
Connector

\O IEC

The fipre optic c:%‘@a’tor style shall be defined on the basis of the following elements:

— ingut an@put port configuration;
- co 1n&§g set type(s), if any.
AN\

NOTE LE ! £ iotof | radia A o
AT PTES O et Trate—Sty e ar e POVt et 7t
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4.2.2
4.2.2.

The d
constr

4.2.2.]

Either
by this
drawir

4.2.2.

All din
metric]
signifi

Drawings
General

rawings and dimensions given in the relevant specifications)shall not restrict
uction nor-shal-they be used as manufacturing drawings.

p Projection system

document. All drawings within a document shalljuse the same projection system a
gs shall state which system is used.

] Dimensional system

nensions shall be given in accordanee with 1SO 129-1, ISO 286-1 and I1SO 110

cant digits. When units are conyerted, a note shall be added in each relevant specif

detail

first angle or third angle projection shall be used for the drawings in documents cgvered

hd the

. The

system shall be used in all specifiéations. Dimensions shall not contain more than five

cation.

4.2.3

Tests and measurements

4.2.3.

—TFests—and-meastrementsprocedures

The tests and measurements procedures for optical, mechanical, climatic and environmental
characteristics of fibre optic circulators to be used shall be defined and selected preferentially
from the IEC 61300 series. The size measurement method to be used shall be specified in the
relevant specification for dimensions which are specified within a total tolerance zone of
0,01 mm or less.

4.2.3.2 Reference components

Reference components for measurement purposes, if required, shall be specified in the relevant
specification.

5 _if ired. Iy iod in il | fieation.
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Test report

4.2.4

be prepared for each test conducted as required by a relevant

specification. The reports shall be included in the qualification test report and in the periodic

The test reports shall
inspection report.

Test reports shall contain the following information as a minimum:

title and date of test;
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Refer proper references when (in case) the connector is used, such as the IEC 61754 series.
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Performance standards

4.3.2

may or may not be grouped into a specified schedule depending on the requirements of that

Performance standards (IEC 61753 series) contain a series of tests and measurements (which
standards) with clearly defined conditions

criteria. The tests are

severities and pass/fail
basis to prove the ability of-a-given any product to satisfy the

off"
requirement. Each performance standard has a different set of tests

one-

intended to be run on a

user

performance standards

representing the requirements of a market sector

)

and/or severities (and/or groupings

group or system location.

A product that has been shown to meet all the requirements of a performance standard can be

oot

THT1Hot

ing with a performance standard but should then be controlled by a quality

assurance/quality conformance programme.

declared as com

Reliability standards

durinalbwhich
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there_is an

st after component-manufacture
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4.3.3

Reliahjility standards are intended to ensure that a compénent can meet performance

speciflcations under stated conditions for a stated time period.
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4.4
4.41

Design and construction

Materials

4411 Corrosionresistance General

All housing materials used in the construction-ef-cireulator-sets shall be-corrosionresistant-or
suitably-finished-te manufactured with materials which meet the requirements of the relevant
specification.

4.4.1.2 Non-flammable materials

When
specif]

for no

4.4.2
Comp
free of

Partic
bondir

4.5

Fibre

4.6

Fibre
specif]

4.7
4.71

Comp

identiffed and marked when required by the relevant specification.

eahee and reference should be made to IEC 60695-11-5. If an alternate standard i$
h-flammable materials, it shall be-referenced declared.

Workmanship

sharp edges, burrs or other defects that-will would affect life, seryiceability or appea
ilar attention shall be given to neatness and thoroughness of marking, plating, sold
g, etc.

Quality

bptic circulators shall be controlled by the qualityassessment procedures and dec

Performance requirements

optic circulators shall meet the performrance requirements specified in the re
cation.

Identification and marking
General

bnents, associated hardware and shipping packages shall be permanently and

5 used

bnents and associated hardware shall be manufactured to a uniform\quality and shall be

rance.
ering,

ared.

levant

egibly

EXAMPLE

IEC 61753-091-2-1 001

Relevant specification number

Component type

Variant

IEC
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4.7.2 Component marking

Component marking, if required,-shall should be specified in the relevant specification. The
preferred order of marking is:

a) port identification;

b) direction of optical path (by arrow);

c) manufacturer's part number (including serial number, if applicable);

d) manufacturer's identification mark or logo.

If spafe does not allow for all the required marking on the component, each lunit sHall be
indiviqually packaged with a data sheet containing all of the required information which|is not
markeld.

4.7.3 Package marking

Severgl devices may be packaged together for shipment.

Packalge marking, if required, shall be specified in the relevant specification. The prdferred
order pf marking is:

a) mgnufacturer's identification mark or logo;

b) manufacturer's part number;

When|applicable, individual unit\packages (within the sealed package)-shall should be marked
with the reference number of‘the certified record of released lots, the manufacturer's factory
identity code and the component identification.

4.8 |Packaging

Packajging shalli{be securely without any damage to passive optical components Huring
transplortationtand storage.

Packalges shall include instructions for use when required by the specification (see 4.2.9).

4.9 Storage conditions

Where short-term degradable materials, such as adhesives, are supplied with the package-ef

cireulator-parts, the manufacturer shall mark these with the expiry date-{yrearand-week-numbers;

see according to ISO 8601-1) together with any requirements or precautions concerning safety
hazards or environmental conditions for storage.

4.10 Safety

Optical Fibre optic circulators, when used on-an—eptical a fibre optic circulator transmission
system and/or equipment, may emit potentially hazardous radiation from an uncapped or
unterminated output port or fibre end.
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The optical-cireulator filter manufacturers shall-make-available provide sufficient information to
alert system designers and users about the potential hazard and shall indicate the required
precautions and working practices.

In addition, each relevant specification shall include the following:

WARNING-NOTE —

Care should be taken when handling small diameter fibre to prevent puncturing the skin,
especially in the eye area. Direct viewing of the end of an optical fibre or an optical fibre
connector when it is propagating energy is not recommended, unless prior assurance

has been obtained as to the safety energy output level

Refergnce shall be made to the IEC 60825 series, the relevant-standard referenceson/sdfety.
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Annex A
(informative)

Example of technology of bulk circulator based on magneto-optic effect

The bulk circulator based on magneto-optic effect consists of the following typical discrete

components.

Figure A.1 shows an example of a circulator based on magneto-optic effect. The circulator
consists of a Faraday rotator, a polarizer (birefringent crystal) and a half-wave plate. The

incide

Two ¢ross-polarizations are paralleled by the half-wave plate and Faraday rotaton
polarizations are combined by the birefringent crystal 2, exit from port 2. In the reverse dir¢

the ingident light from port 2 is separated into two cross-polarizations by the “birefr
crystal 2. Two cross-polarizations are paralleled by the half-wave plate and (Faraday

ction,
ingent
otator

where| the polarization direction crosses between the forward direction andyreverse dir¢ction.

Two polarizations are shifted by the middle birefringent crystal, due’\to” the direct
polarization. As a result, two polarizations are combined by the birefringent crystal 1, ex
port 3

NOTE |The function of the polarizer (birefringent crystal) is to separate the dnput light into different directi
to a different refractive index of the birefringent crystal for ordinary and extraordinary rays.

Polarizer
(birefringent cryst|

Faraday rotator

Half wave plate 2

P\olarizer
(middle birefringent crystal)

\ Half wave plate 1

Port

LN Faraday rotator

Polarizer
(birefringent crystal 1)

NOTE |Polarization plane depends on the direction of propagating light

on of
t from

ns due

bl 2)

IEC

Solid lirne: fromperttto-port2
Broken line: from port 2 to port 3

Figure A.1 — Example of a circulator
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Annex B
(informative)

Example of application of a circulator

Figure B.1 shows the filter in which a circulator is used. The filter consists of a circulator and a

fibre Bragg grating (FBG). The fibre Bragg grating (FBG) reflects particular wavelengths of light
and transmits other wavelengths. A circulator is used in order to pick up particular reflected

wavelengths.

Optical circulator Transmission

FBG —

Input
@ [T l
ILLLLLLLELRIN L

Reflection

IEC

Figure B.1 — Example of application of a eirculator
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Annex C
(informative)

Examples of interface style

The four examples of interface style for fibre optic circulators are shown in Figure C.1 a) to
Figure C.1 d).

c)

Fibre optic
circulator

a) Configuration A — Device containing integral fibre optic pigtails without-al¢onnector

Pigtail Pigtail

Pigtail
IEC

Fibre optic
circulator
Connector ———{ ] /Conhector
plug plug
Connector
plug IEC

b) Configuration B — Device containing integral fibre optical pigtails terminated
with a connector plug on each port

Fikre ‘optic
circulator
Connector ([ ] Connector
receptacle receptacle
LI
Connector
receptacle

IEC

onfiguration C — Devite' containing connector receptacles as an integral part of the device hogsing

Fibre optic
circulator
Pigtail ———————— ] C°?)r|‘fg°t°r
L]
Connector
recentacle
' TEC

d) Configuration D — Device containing some combination
of the interfacing features of the preceding configurations

Figure C.1 — Examples of interface style for fibre optic circulators
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Figure B.1 — Example of application of a circulator.......................
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Table 1 — Example of a typical fibre optic circulator classification
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
FIBRE OPTIC CIRCULATORS - GENERIC SPECIFICATION

FOREWORD

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

all national electrotechnical committees (IEC National Committees). The object of IEC is to promotetinterpational
co-qperation on all questions concerning standardization in the electrical and electronic fields. T@-this ¢nd and

ina
Pub)

dition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
icly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”]. Their

pregaration is entrusted to technical committees; any IEC National Committee interested in the subject dqalt with

withl the IEC also participate in this preparation. IEC collaborates closely with the Interhational Organiz

Sta

The
con
inte

IEC

tion for
ions.

may| participate in this preparatory work. International, governmental and non-governmental organizationsiliaising

dardization (ISO) in accordance with conditions determined by agreement beteen the two organiz

formal decisions or agreements of IEC on technical matters express, as néafly as possible, an interpational
Eensus of opinion on the relevant subjects since each technical committee has representation from all
ested IEC National Committees.

Publications have the form of recommendations for internationalk use and are accepted by IEC National

Conpmittees in that sense. While all reasonable efforts are made, to énsure that the technical contentl of IEC

Pub)
mis

ications is accurate, IEC cannot be held responsible for_the way in which they are used or for any
nterpretation by any end user.

In grder to promote international uniformity, IEC National Committees undertake to apply IEC Publ|cations

tran
any

IEC
ass
ser

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

No

pparently to the maximum extent possible in their national'and regional publications. Any divergence Hetween
IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

itself does not provide any attestation of confarmiity. Independent certification bodies provide cofformity
bssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible [for any
ices carried out by independent certification-bodies.

iability shall attach to IEC or its directors, employees, servants or agents including individual expgrts and

members of its technical committees‘and IEC National Committees for any personal injury, property damage or
othgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg¢s) and

exp
Pub)

bnses arising out of the pdblieation, use of, or reliance upon, this IEC Publication or any other IEC
ications.

Attention is drawn to the Narmative references cited in this publication. Use of the referenced publications is

indi

Epensable for the cofrect 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

righ

s. IEC shall net.be held responsible for identifying any or all such patent rights.

IEC 62077 has_been prepared by subcommittee 86B: Fibre optic interconnecting devicgs and
passive components, of IEC technical committee 86: Fibre optics. It is an International Stgndard.

This feurth—edit

constitutes a technical revision.

—2046—Fhis—édition

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

a) harmonization of terms and definitions with IEC TS 62627-09;

b) change of Clause 4 regarding requirements.
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The text of this International Standard is based on the following documents:

Draft Report on voting

86B/4624/FDIS 86B/4645/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and deveIoLJed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed™by IHC are
descriped in greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will remajn\unchanged until the
stabilify date indicated on the IEC website under webstore.iec.ch in/the data related [to the
speciflc document. At this date, the document will be
e reg¢onfirmed,

. wilhdrawn,

e replaced by a revised edition, or

e amended.
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
FIBRE OPTIC CIRCULATORS - GENERIC SPECIFICATION

1 Scope

This document applies to circulators used in the field of fibre optics bearing all of the following
features:

— thg¢y are non-reciprocal optical devices, in which each port is either an optical fibre qr fibre
oplic connector;

— thgy are passive devices in accordance with the categorization and definition proviged in
IEC TS 62538;

— thgy have three or more ports for directionally transmitting optical power.

An example of optical circulator technology and application is described in Annex A and
Annex B, respectively.

2 Noprmative references

The following documents are referred to in the text in sdch a way that some or all of their cpntent
constifutes requirements 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 60027 (all parts), Letter symbols to.bé used in electrical technology

IEC 60050-731, International Electrotechnical Vocabulary — Chapter 731: Opticall fibre
communication, available at http{//www.electropedia.org

IEC 60617, Graphical symhols for diagrams, available at http://std.iec.ch/iec60617
IEC 60825 (all parts),_Safety of laser products

IEC 61300 (allparts), Fibre optic interconnecting devices and passive components — Basif tests
and mieasurement procedures

IEC TR"64930, Fibre optic graphical symbology

IEC TS 62627-09, Fibre optic interconnecting devices and passive components — Vocabulary
for passive optical devices

ISO 129-1, Technical product documentation (TPD) — Presentation of dimensions and
tolerances — Part 1: General principles

ISO 286-1, Geometrical product specifications (GPS) — ISO code system for tolerances on
linear sizes — Part 1: Basis of tolerances, deviations and fits

ISO 1101, Geometrical product specifications (GPS) — Geometrical tolerancing — Tolerances of
form, orientation, location and run-out

ISO 8601-1, Date and time — Representations for information interchange — Part 1: Basic rules
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-731,
IEC TS 62627-09 and the following 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

3.1
3.1.1

fibre ¢ptic circulator

passiy

Note 1
from po

[SOUR
(comp

3.1.2
comp

type of circulator where all ports function as both inpdt' ahd output

Note 1
from pg
transmi

3.1.3
incom

type of circulator where a port is either an input or an output

Component terms

e component possessing three or more ports which input and output are ¢yclic

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

onent)" have been replaced with "passive component".]

etely circulated type

o entry: In the case of a 3 port circulator with port "\,"port 2 and port 3, where optical power is tran
rt 1 to port 2, optical power from port 2 is alsq transmitted to port 3 and optical power from port 3
ted to port 1 (see Figure 1).

Circulator
Port 1 — Port 3
Port 2
IEC

Figure 1 — Completely circulated type configuration

pletelycirculated type

Note 1

o'entry: In the case of 3 ports circulator with port 1, port 2 and port 3, supposing optical power is trar]

smitted

RCE: IEC TS 62627-09:2016, 3.3.5, modified — The words-"passive optical ¢levice

smitted
is also

smitted

from port 1 to port 2, optical power from port 2 is transmitted to port 3 and optical power from port 3 is not transmitted

to port

1 (see Figure 2).

Circulator
Port 1 Port 3

NS

Port 2

IEC

Figure 2 — Incompletely circulated type configuration
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Performance terms

insertion loss
attenuation

reduction of optical power in an operating wavelength range, when transmitted from an input
port to an output port for a fibre optic circulator

Note 1 to entry: The insertion loss (attenuation) is expressed in decibels and defined as:

]

aij = —10'0910 ( rJ) W
J

where
P, is tH

Pj is tH

Note 2

Note 3
Genera
conduc

3.2.2
isolat

NS

e optical power launched into the input port;

e optical power received from the output port.
o entry: Figure 3 shows the insertion loss (attenuation) for fibre optic circulatorsy

Fibre optic  gypposing optical power is
circulator - transmitted from port itd port |

Input porti \/

Output port j

IEC

Figure 3 — Insertion loss

o entry: The insertion loss (attenuation) is\Wavelength, polarization, temperature and port pair dep
ly, the insertion loss is the maximum value/over operating wavelength range, all polarization state
ing port pairs.

on

reduction of optical power in ‘an operating wavelength range, when transmitted from an

port tg

Note 1

where

an input port for a fibre optic circulator

o entry: The isolation is expressed in decibels and defined as follows:

B
ii=—10lo -4
aji 910[Pj ]

endent.
and all

butput

P, ist

e optical power received Trom the nput port,

Pj is the optical power launched into the output port.

Note 2 to entry: Figure 4 shows the isolation for fibre optic circulators.

Fibre optic ) ) )
circulator Supposing optical power is

// transmitted from port i to port
Input port i \

Output port j

IEC

Figure 4 — Isolation
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Note 3 to entry: The isolation is wavelength, polarization, temperature and port pair dependent. Generally, the
isolation is the minimum value over operating wavelength range, all polarization state and all isolated port pairs.

4 Requirements

4.1 Classification
411 General
Fibre optic circulators are classified either totally or in part in the following categories:

— technology;

— poft numbers;

— cirpulated type;

— wgvelength band;

— interface style.

An example of a typical fibre optic circulator classification is given in Table 1.

Table 1 — Example of a typical fibre optic circulator, classification

Items Classifications
Technology Magneto-aptic Faraday effect;
Port numbers 3
Circulated type Completely circulated type
Wavelength band C band
Interface style Configuration B
Fibre type: IEC 60793-2-50, B-657.B
IEC 61754-4 (SC connector)

4.1.2 Technology, port numbers and functions
Circulgators are mainly divided into types according to their configuration.

— Ogperational technologies:
e | magneto-optic Faraday effect;
e | magnetosoptic Kerr effect.

—  Port ndmbers;

— Ci

e completely circulated type;

culated type:

e incompletely circulated type.

4.1.3 Wavelength bands

— O-band;

C-band;

L-band;

other wavelength circulators.
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Interface style

The fibre optic circulator style shall be defined on the basis of the following elements:

— input and output port configuration;

— connector set type(s), if any.

NOTE
4.2

4.2.1

Examples of interface style are provided in Annex C.
Documentation

Symbols

Graph(Ii)caI and letter symbols shall, whenever possible, be taken from the IEC 60027\ $eries,
IEC 60617 and IEC TR 61930.

4.2.2
4.2.2.
The d

Drawings
General

rawings and dimensions given in the relevant specifications)shall not restrict

detail

hd the

. The

cation.

in the

construction nor be used as manufacturing drawings.

4.2.2.2 Projection system

Either|first angle or third angle projection shall be used for the drawings in documents cgvered
by thig document. All drawings within a document shalhuse the same projection system a
drawings shall state which system is used.

4.2.2.3 Dimensional system

All dimensions shall be given in accordance with 1ISO 129-1, ISO 286-1 and ISO 110
metricl system shall be used in all specifications. Dimensions shall not contain more than five
significant digits. When units are conyerted, a note shall be added in each relevant specif

4.2.3 Tests and measurements

4.2.3. Tests and measurements procedures

The tgsts and measurements procedures for optical, mechanical, climatic and environfental
charagteristics of fibre-optic circulators to be used shall be defined and selected prefergntially
from the IEC 61300'series. The size measurement method to be used shall be specified
relevant specification for dimensions which are specified within a total tolerance z¢ne of
0,01 mm or less.

4.2.3. Reference components

Reference components for measurement purposes, if required, shall be specified in the relevant
specification.

4.2.4

Test report

The test reports shall be prepared for each test conducted as required by a relevant
specification. The reports shall be included in the qualification test report and in the periodic
inspection report.
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Test reports shall contain the following information as a minimum:

— title and date of test;

— test equipment used;

— all applicable test details;

— all measurement values and observations.

4.2.5 Instructions for use

Instructions for use, when required, shall be given by the manufacturer.

4.3 |Standardization system
4.3.1 Interface standards

Refer proper references when (in case) the connector is used, such as the IEC 61754 sgries.

4.3.2 Performance standards

Performance standards (IEC 61753 series) contain a series of testsi@nd measurements (which
may off may not be grouped into a specified schedule depending on the requirements ¢f that
standards) with clearly defined conditions, severities and pass/fail criteria. The tes}s are
intended to be run on a "one-off" basis to prove the abijlity of any product to satisfy the
"perfofmance standards" requirement. Each performance’standard has a different set of| tests,
and/of severities (and/or groupings) representing the<{equirements of a market sector, user
group |or system location.

A product that has been shown to meet all the requirements of a performance standard ¢an be
declared as complying with a performance standard but should then be controlled by a quality
assurance/quality conformance programme.

4.3.3 Reliability standards

Reliahjility standards are intended to ensure that a component can meet performance
speciflcations under stated conditions for a stated time period.

4.4 |Design and construction
4.4.1 Materials
4.4.1. General

All holising-materials used in the construction shall be manufactured with materials which meet
the requitements of the relevant specification.

4.4.1.2 Non-flammable materials

When non-flammable materials are required, the requirements shall be specified, and reference
should be made to IEC 60695-11-5. If an alternate standard is used for non-flammable materials,
it shall be declared.

4.4.2 Workmanship

Components and associated hardware shall be manufactured to a uniform quality and shall be
free of sharp edges, burrs or other defects that would affect life, serviceability or appearance.
Particular attention shall be given to neatness and thoroughness of marking, plating, soldering,
bonding, etc.
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4.5 Quality

Fibre optic circulators shall be controlled by the quality assessment procedures and declared.

4.6 Performance requirements

Fibre optic circulators shall meet the performance requirements specified in the relevant
specification.

4.7 Identification and marking

4.7.1 _ General

Comppnents, associated hardware and shipping packages shall be permanently _and legibly
identiffed and marked when required by the relevant specification.

4.7.2 Component marking

Comppnent marking, if required, should be specified in the relevant specification. The prgferred
order pf marking is:

a) poft identification;

b) direction of optical path (by arrow);

c) mgnufacturer's part number (including serial number, if applicable);
d) mgnufacturer's identification mark or logo.

If spafpe does not allow for all the required marking on the component, each unit shall be

indiviqually packaged with a data sheet containing all of the required information which|is not
marke(d.

4.7.3 Package marking

Several devices may be packaged tegether for shipment.

Packajge marking, if required; shall be specified in the relevant specification. The prdferred
order pf marking is:

a) magnufacturer's identification mark or logo;
b) mgnufacturer's part number.

When |applicabtes individual unit packages (within the sealed package) should be markgd with

the referencextumber of the certified record of released lots, the manufacturer's factory identity
code and the*component identification.

4.8 Packaging

Packaging shall be securely without any damage to passive optical components during
transportation and storage.

Packages shall include instructions for use when required by the specification (see 4.2.5).

4.9 Storage conditions

Where short-term degradable materials, such as adhesives, are supplied with the package, the
manufacturer shall mark these with the expiry date according to ISO 8601-1 together with any
requirements or precautions concerning safety hazards or environmental conditions for storage.
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4.10 Safety

Fibre optic circulators, when used on a fibre optic circulator transmission system and/or
equipment, may emit potentially hazardous radiation from an uncapped or unterminated output
port or fibre end.

The optical filter manufacturers shall provide sufficient information to alert system designers
and users about the potential hazard and shall indicate the required precautions and working
practices.

In addition, each relevant specification shall include the following:

WARNING - Care should be taken when handling small diameter fibre toprevent
puncturing the skin, especially in the eye area. Direct viewing of the end of’an dptical
fibre pr an optical fibre connector when it is propagating energy is not recommended,
unless prior assurance has been obtained as to the safety energy output.level.

Refergnce shall be made to the IEC 60825 series, the relevant referencé on safety.
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Annex A
(informative)

Example of technology of bulk circulator based on magneto-optic effect

The bulk circulator based on magneto-optic effect consists of the following typical discrete

components.

Figure A.1 shows an example of a circulator based on magneto-optic effect. The circulator
consists of a Faraday rotator, a polarizer (birefringent crystal) and a half-wave plate. The

incide

Two ¢ross-polarizations are paralleled by the half-wave plate and Faraday rotatarn
polarizations are combined by the birefringent crystal 2, exit from port 2. In the reversg\dir¢

the ingident light from port 2 is separated into two cross-polarizations by the “birefr
crystal] 2. Two cross-polarizations are paralleled by the half-wave plate and (Faraday

ction,
ingent
otator

where| the polarization direction crosses between the forward direction andyreverse dir¢ction.

Two polarizations are shifted by the middle birefringent crystal, due’\to” the direct
polarization. As a result, two polarizations are combined by the birefringent crystal 1, ex
port 3

NOTE |The function of the polarizer (birefringent crystal) is to separate thednput light into different directi
to a different refractive index of the birefringent crystal for ordinary and extraordinary rays.

Polarizer
(birefringent cryst|

Faraday rotator

Half wave plate 2

P\olarizer
(middle birefringent crystal)

\ Half wave plate 1

Port

LN Faraday rotator

Polarizer
(birefringent crystal 1)

NOTE |Polarization plane depends on the direction of propagating light

on of
t from

ns due

bl 2)

IEC

Solid lire: fromperttto-port2
Broken line: from port 2 to port 3

Figure A.1 — Example of a circulator


https://iecnorm.com/api/?name=d23d59b74e2dab03625140d180ba4296

IEC 62077:2022 © |IEC 2022 - 15—

Annex B
(informative)

Example of application of a circulator

Figure B.1 shows the filter in which a circulator is used. The filter consists of a circulator and a

fibre Bragg grating (FBG). The fibre Bragg grating (FBG) reflects particular wavelengths of light
and transmits other wavelengths. A circulator is used in order to pick up particular reflected

wavelengths.

Optical circulator Transmission

FBG —

Input
@ [T l
ILLLLLLLELRIN L

Reflection

IEC

Figure B.1 — Example of application of a eirculator
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Annex C
(informative)

Examples of interface style

The four examples of interface style for fibre optic circulators are shown in Figure C.1 a) to
Figure C.1 d).

c)

Fibre optic
circulator

a) Configuration A — Device containing integral fibre optic pigtails without-a'connector

Pigtail Pigtail

Pigtail
IEC

Fibre optic
circulator
Connector T ] /Connector
plug plug
Connector
plug IEC

b) Configuration B — Device containing integral fibre optical pigtails terminated
with a connector plugon each port

Fikre ‘optic
circulator
Connector ([ | ] Connector
receptacle receptacle
L]
Connector
receptacle

IEC

onfiguration C — Device containing connector receptacles as an integral part of the device hoysing

Fibre optic
circulator
Pigtail D Connector
plug
L]
Connector
recentacle
' TFC

d) Configuration D — Device containing some combination
of the interfacing features of the preceding configurations

Figure C.1 — Examples of interface style for fibre optic circulators
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

DISPOSITIFS D'INTERCONNEXION
ET COMPOSANTS PASSIFS FIBRONIQUES —
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ommission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation.cofjnposée
ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a _pour dbjet de
riser la coopération internationale pour toutes les questions de normalisation dans leS/domajnes de
ctricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes internat|onales,
Spécifications techniques, des Rapports techniques, des Spécifications accessibles au.public (PAS) et des
les (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a degcamités d'études, aux
hux desquels tout Comité national intéressé par le sujet traité peut participer. Les organ|sations
nationales, gouvernementales et non gouvernementales, en liaison avec I'lEC\participent également aux
Bux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selon des
itions fixées par accord entre les deux organisations.

décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mejsure du
Bible, un accord international sur les sujets étudiés, étant donné que les"Comités nationaux de I'lEC intgressés
représentés dans chaque comité d'études.

Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
me telles par les Comités nationaux de I'lEC. Tous les effofts raisonnables sont entrepris afin qdie I'lEC
sure de |'exactitude du contenu technique de ses publications) I'lEC ne peut pas étre tenue responsable de
bntuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Da

le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans foute la

megure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales

et

régipnales correspondantes doivent étre indiquées®en termes clairs dans ces dernieres.

L'IE
fou

égionales. Toutes divergences entre toutes Publications de I'|EC et toutes publications nationgles ou

elle-méme ne fournit aucune attestation~de conformité. Des organismes de certification indépgndants
issent des services d'évaluation de conformité et, dans certains secteurs, accedent aux mardues de

conformité de I'lEC. L'IEC n'est responsable~d'aucun des services effectués par les organismes de cert|fication

indgpendants.
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les utilisateurs doivent s'assurer'qu'ils sont en possession de la derniére édition de cette publicatign.

Lne responsabilité ne doit étfe imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandgataires,
mpris ses experts particuliers’et les membres de ses comités d'études et des Comités nationaux de I'lEC,
tout préjudice causé encdas de dommages corporels et matériels, ou de tout autre dommage de Quelque
re que ce soit, directe-ouindirecte, ou pour supporter les colts (y compris les frais de justice) et les d§penses
bulant de la publicatien/ou de I'utilisation de cette Publication de I'|EC ou de toute autre Publication de I'lEC,
u crédit qui lui estsaccordé.

ention est attirée sur les références normatives citées dans cette publication. L'utilisation de publ|cations
Fencées est.@bligatoire pour une application correcte de la présente publication.

ention«est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fairg I'objet
roits de*brevet. L'lEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels dfoits de
ets,

L'IEC 62077 a été établie par le sous-comité 86B: Dispositifs d'interconnexion et composants
passifs a fibres optiques, du comité d'études 86 de I'lEC: Fibres optiques. Il s’agit d'une Norme
internationale.

Cette quatriéme édition annule et remplace la troisieme édition parue en 2015. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)
b)

harmonisation des termes et définitions avec I'lEC TS 62627-09;

m

odification de I'Article 4, portant sur les exigences.
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Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
86B/4624/FDIS 86B/4645/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La langue employée pour I’élaboration de cette Norme internationale est 'anglais.

Ce dof ; ; n les
Direct|ves ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponjbles| sous
www.ipc.ch/members_experts/refdocs. Les principaux types de documents dév€loppgs par

I'lEC gqont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Le conité a décidé que le contenu de ce document ne sera pas modifié avant la date de s{abilité
indiquge sur le site web de I'lEC sous webstore.iec.ch dans les données‘relatives au document
rechefché. A cette date, ce document sera
e reg¢onduit,

e supprimé,

e remplacé par une édition révisée, ou

e amendé.
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DISPOSITIFS D'INTERCONNEXION
ET COMPOSANTS PASSIFS FIBRONIQUES -
CIRCULATEURS FIBRONIQUES - SPECIFICATION GENERIQUE

omaine d'application

Le présent document s'applique aux circulateurs utilisés dans le domaine de la fibronique, qui

présenptenttoutestes—caractéristiques—stivantes:

— celsont des dispositifs optiques non réciproques, dont chaque port est soit une fibrecoptique,
so[t un connecteur fibronique;

— cel|sont des dispositifs passifs, conformément a la classification et a la définition données
daps I'lEC TS 62538;

— ils|disposent d'au moins trois ports pour la transmission de la puissance optique de|fagon
directionnelle.

Un expmple de technologie et d'application de circulateur optigue est décrit a I'Annexe|A et a

I'Anneixe B, respectivement.

2 Rgférences normatives

Les dgcuments suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou|partie

de leyr contenu, des exigences du présent document. Pour les références datées,|seule

I'éditign citée s'applique. Pour les références(non datées, la derniére édition du documgnt de

référence s'applique (y compris les éventuels amendements).

IEC 60027 (toutes les parties), Symboles littéraux a utiliser en électrotechnique

IEC 60050-731, Vocabulaire Electrotechnique International  — Chapitre 731:

Télécommunications par fibres optiques, disponible a I'adresse http://www.electropedia.prg

IEC 60617, Symboles graphiques pour schémas, disponible a I'agresse

http://std.iec.ch/iec606 17

IEC 60825 (toutes-les parties), Sécurité des appareils a laser

IEC 61300 (toutes les parties), Dispositifs d'interconnexion et composants passifs fibroniques —

Méthodés fondamentales d’essais et de mesures

IEC TR 61930, Symbologie des graphiques de fibres optiques

IEC TS 62627-09, Fibre optic interconnecting devices and passive components — VVocabulary
for passive optical devices (disponible en anglais seulement)

ISO 129-1,

tolérances — Partie 1: Principes généraux

Documentation technique de produits — Représentation des dimensions et

ISO 286-1, Spécification géométrique des produits (GPS) — Systeme de codification ISO pour
les tolérances sur les tailles linéaires — Partie 1: Base des tolérances, écarts et ajustements

ISO 1101, Spécification géométrique des produits (GPS) — Tolérancement géométrique —
Tolérancement de forme, orientation, position et battement


http://www.electropedia.org/
https://iecnorm.com/api/?name=d23d59b74e2dab03625140d180ba4296

IEC 62077:2022 © |IEC 2022 - 23 -

ISO 8601-1, Date et heure — Représentations pour I'échange d’information — Partie 1: Regles
de base

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'lEC 60050-731, de
I''EC TS 62627-09 ainsi que les suivants s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/
e |ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

31 Termes relatifs aux composants

3.1.1
circulpteur fibronique
compg@sant passif qui a trois ports ou plus, dont I'entrée et la sortie sont cycliques

Note 1 p I'article: Dans le cas d'un circulateur a 3 ports, a savoir le port 1,{le port 2 et le port 3, en prengnt pour
hypothdse que la puissance optique est transmise du port 1 au port 2, la puissance optique du port 2 est trgnsmise
au port|3.

[SOURCE: IEC TS 62627-09:2016, 3.3.5 modifié — I'expression "dispositif optique passif
(composant)" a été remplacée par "composant passif'{

3.1.2
type 4 circulation intégrale
type de circulateur dans lequel tous les ports\fonctionnent a la fois comme entrée et comme
sortie

Note 1 p l'article: Dans le cas d'un circulateur a 3 ports, a savoir le port 1, le port 2 et le port 3, dans I¢quel la
puissarice optique est transmise du port 1 ab’ port 2, la puissance optique du port 2 est également transinise au
port 3, ¢t la puissance optique du port 3 est-également transmise au port 1 (voir Figure 1).

Circulateur
Port 1 — Port 3
Port 2
IEC

Figure 1 — Configuration de type a circulation intégrale

3.1.3
type a circulation partielle
type de circulateur dans lequel un port est soit une entrée, soit une sortie

Note 1 a I'article: Dans le cas d'un circulateur a 3 ports, a savoir le port 1, le port 2 et le port 3, en prenant pour
hypothése que la puissance optique est transmise du port 1 au port 2, la puissance optique du port 2 est transmise
au port 3, et la puissance optique du port 3 n'est pas transmise au port 1 (voir Figure 2).


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=d23d59b74e2dab03625140d180ba4296
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