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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
FIBRE OPTIC ISOLATORS -

Part 1: Generic specification

FOREWORD

this end and in addltlon to other activities, IEC publishes International Standa
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides

governmental organizations liaising with the IEC also participate i
with the International Organization for Standardization (ISO) 4

the latter.

5) IEC provides no arkl g proce
equipment decla i
6) All users should e re

s, employees, servants or agents including individual experts and

members of its te i FC National Committees for any personal injury, property damage or
other damage. of any natuwre whatsoevef, whether direct or indirect, or for costs (including legal fees) and
expenses arising. ot o publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attention is~dr the Normative references cited in this publication. Use of the referenced publications is
indispensa pplication of this publication

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of

not be held responsible for identifying any or all such patent rights.

International Standard IEC 61202-1 has been prepared by subcommittee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the first edition published in 2000. It constitutes a
technical revision. The specific technical changes with regard to the previous edition are as

follows.

The definitions have been reconsidered.

Environmental category has been deleted from classification.
3
4

The clause relating to quality assessment procedures has been deleted.

)
2)
)
) Annexes A and B have been added.

Future standards in this series will carry the new general title as cited above.

Full document details: IEC 61202-12009

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/iec-61202-1-2009
http://www.avadocuments.com/doc/iec-61202-1-2009

61202-1 © IEC:2009 -5-

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

FDIS

Report on voting

86B/2845/FDIS

86B/2883/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.

A list of all parts of the IEC 61202 series, under the general title: Fibre optic interconnecting
devices and passive components — Fibre optic isolators, can be found on the IEC website.

the maintenance result date indicated on the IEC web site under

the data related to the specific publication. At this date, the pub

* reconfirmed,
* withdrawn,
* replaced by a revised edition, or

@@
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
FIBRE OPTIC ISOLATORS -

Part 1: Generic specification

1 Scope

This part of IEC 61202 applies to isolators used in the field of fibre optics, allkexhibiting the
following features:

— they are non-reciprocal optical devices, in which each port is ei C ibre or fibre
optic connector;

2 Normative references

IEC 60050(731):1991,
communication

IEC 60617 (all pa;

— Part 1: Equipment classification and

IEC 60869-1, Fibreeptic attenuators — Part 1: Generic specification
IEC 60874 (all parts), Connectors for optical fibres and cables

IEC 61073-1, Fibre optic interconnecting devices and passive components — Mechanical
splices and fusion splice protectors for optical fibres and cables — Part 1: Generic
specification

IEC 61300 (all parts), Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures

IEC 61754-2, Fibre optic connector interfaces — Part 2: Type BFOC/2,5 connector family
IEC 61754-4, Fibre optic connector interfaces — Part 4: Type SC connector family

IEC 61754-13, Fibre optic connector interfaces — Part 13: Type FC-PC connector Documents
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IEC QC 01, IEC Quality Assessment System for Electronic Components (IECQ System) —
Basic Rules

IEC QC 001002-3, IEC Quality Assessment System for Electronic Components (IECQ) —
Rules of Procedure — Part 3: Approval procedures

IEC Guide 102, Electronic components — Specification structures for quality assessment
(Qualification approval and capability approval)

ISO 129-1:2004, Technical drawings — Indication of dimensions and tolerances — Part 1:
General principles

deviations and

ISO 286-1:1988, /SO system of limits and fits — Part 1: Bases of tolera
fits

ISO 1101, Geometrical Product Specifications (GPS) — Geometyi e oferances
of form, orientation, location and run-out

ISO 8601:2004, Data elements and interchange format
Representation of dates and times

3 Terms and definitions

For the purposes of this document, the
together with the following.

given in IEC 60050(731) apply,

3.1 Basic term definitio

311
port

optical fibre or fi op
of the optical po

3.1.2
input port, o

forward direction of an optical isolator
operational direction in which the power of the optical source launches into the input port of
an isolator

NOTE |In this direction, the isolator has minimum insertion loss.

3.14

backward direction of an optical isolator

operational direction in which the power of the optical source launches into the output port of
an isolator

NOTE The backward direction is opposite to the forward direction.

Documents
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3.2 Component definitions

3.21

fibre optic isolator

non-reciprocal optical device intended to suppress backward reflections along an optical fibre
transmission line while having minimum insertion loss in the forward direction

NOTE 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.

3.2.2

bulk isolator based on magneto-optic effect
type of isolator with discrete components including a suitable magneto-optic crystal (ferro-
magnetic crystal or paramagnetic glass, diamagnetic glass, etc.), of which the fundamental
principle is based on magneto-optic effect

light is blocked regardless of its polarization state.

3.2.3
in-line isolator
type of isolator with optical fibre for the entry inp

3.24
optical waveguide isolator
type of isolator with planer epitaxial m

3.2.5

polarization-dep

type of isolator @é [
of the incident ligh
3.2.6

3.2.7
polarization maintain optical isolator

type of isolator with the polarization-maintaining optical fibre for input and output, designed to
have maintain polarization of the light which is adjusted to the optical axis of the polarization-
maintaining optical fibre

3.2.8

single-stage/ dual(double)-stage isolator

e single-stage isolator: type of isolator composed of a basic isolator unit such as a set of
polarizer, faraday rotator and analyser

¢ dual(double)-stage isolator: type of isolator composed of two basic isolator units connected
in tandem for the purpose of obtaining more backward loss

3.2.9
PMD compensated optical isolator
type of isolator designed to compensate the polarization mode dispersion which is intrinsic to

the birefringent crystal Documents
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3.3 Performance parameter definitions

3.3.1

insertion loss

measure of the decrease in optical power (decibels) resulting from the insertion of an optical
isolator in its forward direction

It is defined as follows:

ar = —10xlog (P./P;) (dB)

where
P, is the optical power received from the output port of the isolator;
P

. is the power of any polarized light launched at the input port.

NOTE 1 In the case of polarization-independent isolators, a; is defined as the ¢
polarization of P;.

NOTE 2 In the case of polarization-dependent isolators, a; is defined a
coincides with the polarizing direction of the polarizer in the isolator of P,

3.3.2

isolation
measure of the decrease in optical power (decibe
in its backward direction

where

Pop is the optical pow
the output @
polarization of Piy;

for polafi

3.34
polarization mode dispersion

PMD

for polarization-independent isolators, maximum differential delay for all polarization states
when they pass through an optical isolator

3.3.5
return loss
fraction of input power that is returned from the input port of passive component and defined
as
= —10xlog (P4/Pgy) (dB)
where

P, s the optical power launched into the port;
Py is the optical power received back from the same port. Documents
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3.3.6

operating wavelength

nominal wavelength 1i, at which a passive component operates with the specified
performance

3.3.7

operating wavelength range

bandpass

specified range of wavelengths from Ai min. to ii max. close to a nominal operating
wavelength Ji, within which a passive component is designed to operate with the specified
performance

4 Requirements

4.1 Classification
4.1.1 General

Fibre optic isolators shall be classified as follows:

- type;
— style;

— variant;
— environmental category;
— assessment level;
(%as follows:
N

normative reference extensions.

N
Type: W}:R

rating wavelength: 1 300 nm

tate of polarization: polarization-independent
— /Configuration: C

— Connector type: FC

— Fibre type: IEC type B 1,2

Q — Means of mounting

4.1.2 Type
Isolators are divided into types.

e By their fabrication technology:
— bulk isolators based on the magneto-optic effect;
— optical waveguide isolators;
— other types.
e By their polarization selectivity:
— polarization-dependent isolators;

— polarization-independent isolators;

— polarization maintain optical isolator. Documents

Document Sharing Hub

Full document details: IEC 61202-12009


http://www.avadocuments.com/doc/iec-61202-1-2009
http://www.avadocuments.com/doc/iec-61202-1-2009

61202-1 © IEC:2009 -1 -

e By their operational principles:
— magneto-optic Faraday effect;
— magneto-optic Cotton-Mouton effect and Kerr effect.

e By their operating wavelength:

short wavelength isolators (e.g. 630 nm);

long wavelength isolators (e.g. 1 300 nm, 1 550 nm);

other wavelength isolators.

41.3 Style

Optical isolators may be classified into styles based upon fibre type(s), connector type(s),
cable type(s), housing shape and dimensions, and configuration. The\\configuration of the
isolator ports is classified as follows.

Configuration A — Device containing integral fibre optic pigtails

Isolator

Pigtail

Connector

il

-2 .

IEC 1942/99

Configuration containing connectors as an integral part of the device housing

Isolator

Connector I:
—

[I Connector

IEC 1943/99

Configuration D — Device containing some combination of the interfacing features of the
preceding configurations, for example:

Isolator

Pigtail c f
- [I onnector

- IEC 1944/99
Documents
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4.1.4 Variant

The isolator variant identifies those common features which encompass structurally similar
components. Examples of features which define a variant include, but are not limited to, the
following:

— position and orientation of ports on housing;

— means of mounting.
4.1.5 Assessment level
Assessment level defines the inspection levels and the acceptable quality level (AQL) of

groups A and B and the periodicity of inspection of groups C and D. Detail specifications shall
specify one or more assessment levels, each of which shall be designated capital letter.

The following are preferred levels:

— assessment level A:
e group A inspection: inspection level Il, AQL =4 %
e group B inspection: inspection level II, AQL =4 ¢
e group C inspection: 24-month periods

e group D inspection: 48-month periods

— assessment level B:
e group A inspection:
e group B inspection:
e group C inspection;
e group D inspection:
— assessment level G

e group A '
group B inspeg

Normative reference extensions are used to identify independent standards, specifications or
other reference documents integrated into blank detail specifications. Unless specified
exception is noted, additional requirements imposed by an extension are mandatory. Usage is
primarily intended to merge associated components to form hybrid devices, or integrated
functional application requirements that are dependent on technical expertise other than fibre
optics.

Published reference documents produced by ITU, consistent with the scope statements of the
relevant IEC specification series may be used as extensions. Published documents produced
by other regional standardization bodies may be referenced in a bibliography, attached to the
generic specification.

Some optical fibre isolator configurations require special qualification provisions which shall
not be imposed universally. This accommodates individual component design configurations,
specialized field tooling or specific application processes. In this case, requirements are
necessary to assure repeatable performance or adequate safety and to providdXogdments
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guidance for complete product specification. These extensions are mandatory whenever used
to prepare, assemble or install an optical fibre isolator either for field application usage or
preparation of qualification test specimens. The relevant specification shall clarify all
stipulations. However, design and style-dependent extensions shall not be imposed
universally.

In the event of conflicting requirements, precedence, in descending order, shall be as follows:
“generic” over “mandatory extension”, over “blank detail”, over “detail”, over “application
specific extension”.

Examples of optical connector extensions are given as follows:

e using IEC 61754-4 and |EC 61754-2 to partially define a future Specification in the
IEC 60874 series for a duplex type “SC/BFOC/2,5” hybrid connectoradapter;

b) specialized field tooling may requi

electrical shock or burn hazard avoidance require
prevent potential ignition of combu ibls.

4.2 Documentation

e~an extension to implement specific ocular safety,
menis, or require isolation procedures to

4.21 Symbols

Graphical and Ie@ b

IEC 60617.

never possible, be taken from IEC 60027 series and

4.2.2
4.2.21
This specification is\part of a three-level IEC specification system. Subsidiary specifications

shall consist of\blank\detail specifications and detail specifications. This system is shown in
Table 1. There are~no’sectional specifications for isolators.

Table 1 — Three-level IEC specification structure

Specification Examples of information Applicable to
level to be included

— Assessment system rules

— Inspection rules

— Optical measuring methods
— Environmental test methods
— Sampling plans

Basic — ldentification rule Two or more component families or
. sub-families

— Marking standards

— Dimensional standards

— Terminology y, Documemts
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Specification Examples of information Applicable to
level to be included

— Symbol standards
— Preferred number series

— Sl units

— Specific terminology
— Specific symbols

— Specific units

— Preferred values
Generic — Marking Component family
— Quality assessment procedures

— Selection of tests

— Qualification approval procedures

— Capability approval procedures

— Quality conformation test schedule Groups\éf\ty es h\aw{g a common test

schegule
Blank detail — Inspection requirements

— Information common to a number of/tﬁg
— Individual values U \/

Detail — Specific informatio G Individual type
— Completed quali@h{m nce test schedules

4.2.2.2 Blank detail specification

Blank detail specificationg are byt e&s, a‘specification level. They are associated

Each blank detail ificati ai
— the minimum i ator) dules and performance requirements;

— the preferr e required information in the detail specification;
— incaseo , including connectors, addition of appropriate entry fields to
sho e reference document, document title and issue date.

A specific isolator is“described by a corresponding detail specification which is prepared by
filling in the blanks of the blank detail specification. Within the constraints imposed by this
generic specification, the blank detail specification may be filled in by any national committee
of the IEC, thereby defining a particular isolator design as an official IEC standard.

Detail specifications shall specify the following, as applicable:

— type (see 4.1.2);

— style (see 4.1.3);

— variant(s) (see 4.1.4);

— assessment level (see 4.1.5);

— part identification number for each variant (see 4.7.2);
— drawings, dimensions required (see 4.2.3);

— quality assessment test schedules (see 4.1.5);
— performance requirements (see 4.6). Documents
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4.2.3 Drawings
4.2.3.1 General

The drawings and dimensions given in relevant specifications shall not restrict themselves to
details of construction, nor shall they be used as manufacturing drawings.

4.2.3.2 Projection system

Either first-angle or third-angle projection shall be used for the drawings in documents
covered by this specification. All drawings within a document shall use the same projection
system and the drawings shall state which system is used.

4.2.3.3 Dimensional system

All dimensions shall be given in accordance with ISO 129, ISO 286- Q 110

The metric system shall be used in all specifications.
Dimensions shall not contain more than five significant digi

When units are converted, a note shall be added in/e pecification and the
conversion between systems of units shall use a 3 inch.

4.2.4 Tests and measurements

4.2.41 Test and measurement pr

S hanical, climatic, and environmental
characteristics of isolators shall be’ defined and selected preferentially from the
IEC 61300 series.

The size measu
dimensions whic e

4.2.5 Test data sheets

Test data sheets shall be prepared for each test conducted as required by a relevant
specification. The data sheets shall be included in the qualification report and in the periodic
inspection report.

Data sheets shall contain the following information:

— title of test and date;

— specimen description including the type of fibre, connector or other coupling device. The
description shall also include the variant identification number (see 4.7.2);

— test equipment used and date of latest calibration;
— all applicable test details;

— all measurement values and observations;

Documents
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— sufficiently detailed documentation to provide traceable information for failure analysis.
4.2.6 Instructions for use
Instructions for use, when required, shall be given by the manufacturer and shall include

— assembly and connection instructions;
— cleaning method;

— safety aspects;

— additional information as necessary.

4.3 Standardization system

4.3.1 Interface standards

unmating of fibre optic connectors and other components:
optical datum target, where defined, relative to other refer

standard plugs will fit into the optical device

interface dimen.sions. The usé of thes '
N oy t
e phug’s\o

guarantee conne
the manufacturing
specifications using

Standard interfaci di fon hy themselves, guarantee optical performance. They

Products from the same or different manufacturing
andga interface will always fit together. Guaranteed
yle manufacturer only for products delivered to the same

manufacturing.spe ever, it can be reasonably expected that some level of
performance{will ine mating products from different manufacturing specifications,
although nce cannot be expected to be any better than that of the lowest
specified

Performance standards contain a series of tests and measurements (which may or may not be
grouped into a specified schedule depending on the requirements of that standard) with
clearly defined conditions, severities, and pass/fail criteria. The tests are intended to be run
on a “once-off” basis to prove any product’s ability to satisfy the “performance standards”
requirement. Each performance standard has a different set of tests and/or severities (and/or
groupings) and represents the requirements of a market sector, user group or system location.

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

It is possible to define a key point of the test and measurements standards for their
application (particularly with regard to attenuation and return loss) in conjunction with the
interface standards of inter-product compatibility. The conformance of each individual product
to this standard will be ensured.
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