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European foreword 
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(dow) 2023-06-11 

 

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

  

Endorsement notice 

The text of the International Standard IEC 61300-3-55:2020 was approved by CENELEC as a 
European Standard without any modification. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
FIBRE OPTIC INTERCONNECTING  

DEVICES AND PASSIVE COMPONENTS –  
BASIC TEST AND MEASUREMENT PROCEDURES –  

 
Part 3-55: Examinations and measurements –  

Polarisation extinction ratio and keying accuracy  
of polarisation maintaining, passive, optical components 

 
FOREWORD 

1) 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. 

2) 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. 

3) 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. 

4) 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 or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent 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. 

6) All users 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 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. 

8) 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. 

9) 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. 

International Standard IEC 61300-3-55 has been prepared by subcommittee 86B: Fibre optic 
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics. 

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

FDIS Report on voting 

86B/4276/FDIS 86B/4290/RVD 

 
Full information on the voting for the approval of this International Standard 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. 
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A list of all parts in the IEC 61300 series, published under the general title Fibre optic 
interconnecting devices and passive components – Basic test and measurement procedures, 
can be found on the IEC website. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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INTRODUCTION 

This document contains and expands the content of IEC 61300-3-24 and IEC 61300-3-40. 
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FIBRE OPTIC INTERCONNECTING  
DEVICES AND PASSIVE COMPONENTS –  

BASIC TEST AND MEASUREMENT PROCEDURES –  
 

Part 3-55: Examinations and measurements –  
Polarisation extinction ratio and keying accuracy  

of polarisation maintaining, passive, optical components 
 
 
 

1 Scope 

This part of IEC 61300 provides methods for measuring the polarisation extinction ratio (PER) 
of single-mode, polarisation maintaining (PM) optical components based upon PM fibres. This 
document also provides methods for detecting the input and output orientation of the PM 
components' principal axes as well as methods for estimating the keying accuracy, i.e. the 
angular misalignment between the principal axes and the mechanical reference guide key of 
the connectors, if these are present. 

2 Normative references 

There are no normative references in this document. 

3 Terms, definitions and abbreviated terms 

3.1 Terms and definitions 

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

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

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

3.1.1  
principal state of polarisation 
PSP 
state of polarisation (SOP) that propagates unaltered through an optically anisotropic medium 

Note 1 to entry: It is also known as "eigen polarisation". 

Note 2 to entry: This note applies to the French language only. 

3.1.2  
polarisation extinction ratio 
PER 
fraction of the power of one PSP that leaks onto the orthogonal one as it propagates along the 
polarisation maintaining component 

Note 1 to entry: This note applies to the French language only. 

3.2 Abbreviated terms 
Term Description 
DUT device under test 
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HWP half wave plate 
PER polarisation extinction ratio 
PM polarisation maintaining 
PSP principal state of solarisation 
QWP quarter wave plate 
SLD super luminescent diode 
SMF single-mode fibre 
SOP state of polarisation 

 

4 General description 

A PM component is a physical system that can retain specific input SOP unaltered as light 
propagates through it. In linearly birefringent systems, these SOPs correspond to two linear 
polarisations, also referred to as PSPs, whose polarisation direction is parallel to the two PM-
element's principal axes.  

While, in ideal PM components, the two principal states of polarisation (PSPs) propagate 
uncoupled and unaltered, in reality they may exchange energy, effectively deviating from the 
initial SOP. The origin of such deviations from the ideal behaviour may be: 

• intrinsic and ascribable to imperfections in the optical guiding material structure, or  

• extrinsic and related to external mechanical (stress), electrical, or thermal changes applied 
to the PM component or a portion thereof. 

How accurately a PM component can hold its PSPs is quantified by the PER. This document 
defines measurement methods based upon the power coupling between the two nominal PSPs 
in a linearly birefringent system when incoherent, linearly polarised light is injected into the PM 
component under test (hereafter PM-DUT). 

Where a PM component is a concatenation of several distinct PM sub-elements, the overall 
system performance will be strongly influenced by how precisely the optical axes of the 
individual sub-elements are aligned with each other at the interconnecting points. Since optical 
fibre connectors are most often found at such junctions, it is of primary importance to evaluate 
and assure that their reference keying mechanisms are properly aligned to the encapsulated 
fibre's principal axes so that the PSPs may keep propagating unaltered. Methods for 
determining such angular mismatch are also described. These rely upon the same set-ups used 
by the methods proposed for the characterisation of the PER performance. 

This document describes two methods for the measurement of PER performance and the keying 
accuracy: a reference-less method (method A) and a comparative method (method B). Care 
shall be taken when comparing the results obtained by the two methods because the measured 
PER values refer to two distinct configurations. Additional information on keying accuracy for 
PM fiber is found in Annex B. 

5 Measurement principles 

Both methods A and B rely upon the cross-polariser test procedure, which evaluates the PM 
performance of a linearly birefringent PM-DUT by assessing the ratio between the power of the 
linearly polarised components oriented along the two principal axes exiting the optical 
component compared with the input power coupled into the PM-DUT.  

A prerequisite to this measurement procedure is that the polarisation response of the 
component to be tested is stationary, i.e. the polarisation performance is not actively influenced 
or modified by external factors (electrical, mechanical, thermal, or other such as fibre and 
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