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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3-35: Examinations and measurements —
Visual inspection of fibre optic connectors-endface visual-and-automated
inspection and fibre-stub transceivers

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide orgapizati i o comprising
all national electrotechnical committees (IEC National Committees). The Qbject™af \EC\{s t P pte international
co-operation on all questions concerning standardization in the electrj aI trQni 0 this end and in
addition to other activities, IEC publishes International Standards, ns, Technical Reports
Publicly Available Speuflcatlons (PAS) and Guides (hereafter re grred ublication(s)”). Their
preparation is entrusted to technical committees; any IEC Natjghal sted/in the subject dealt with
may participate in this preparatory work. International, goverime

with the IEC also participate in this preparation. e ith th ternational Organization for
Standardization (ISO) in accordance with conditions detgrmi 3

any IEC Publication and|the torre .
IEC itself doesov'e any atte atiomof sgriformity. Independent certification bodies provide conformity
assessment services 2 ess to IEC marks of conformity. IEC is not responsible for any

All users should ve the Jatest edition of this publication

No liability spra b its directors, employees, servants or agents including individual experts and
members oKits teshm i s and IEC National Committees for any personal injury, property damage or
other damage of any ! atsoever, whether direct or indirect, or for costs (including legal fees) and
expenges ali publlcatlon use of, or reliance upon, this IEC Publication or any other IEC

Publicatians.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable forthe cotrect 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.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change has
been made. Additions are in green text, deletions are in strikethrough red text.


https://standards.iteh.ai/catalog/standards/iec/d17b1439-5d0d-4806-ba1a-2a9cf8b70b26/iec-61300-3-35-2015

IEC 61300-3-35:2015 RLV © IEC 2015 -5-

International Standard IEC 61300-3-35 has been prepared by subcommittee SC86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2009 and constitutes a
technical revision.

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

a) maodification to the title;

b) addition of some terms and definitions;

c) reconsideration of the specific values of Tables 1 to 4 to reflect the currént\umarket situation;

d) addition of visual requirements for single-mode transceivers using ibre-stif) interface in
Table 3;

e) addition of a sentence in 4.1 concerning the susceptibil
variability.

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

FDIS ﬁport Nchng\

86B/3886/FDIS R K86§/9791I2\/RVQ

of this standard/can be found in the report on

Full information on the voting for the S\

voting indicated in the above table.

appr

This publication has been drafted in acgor i eASO/IEC Directives, Part 2.

A list of all parts inpthe ¢ i ished under the general title Fibre optic
& — Basic test and measurement procedures,

o replaced by sed edition, or

e amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 3-35: Examinations and measurements -
Visual inspection of fibre optic connectors
inspection and fibre-stub transceivers

1 Scope

This part of IEC 61300 describes methods for quantitatively assessi 9 ace quality of a
polished fibre optic connector or of a fibre optic transcelver usjing\a i

a¥a niormation ntenaeg a use-wiih-othe sValal 'a AN A Pt

urface defe o atches.pits and debris-which-may e- Sub-
surface cracks and fractures are not considered in th| stan the methods
described in this standard apply to 125 um cladding
intended for use with sources of <2 W of input powef.
ferruled connectors and other fibre types. Those portio i i here appropriate. It is

not the intention of this standard that the si > ke measured, the dimensions
. g ere is no need to measure
for example if a scratch is 2,3 ym wide

2 Normative references

The following documents,
are indispensable for

undated references, t
applies. {}

None Void.

3 Terms, i : breviations

3.1 Ter

For the purposes document, the following terms and definitions apply
3.1.1

defect

non-linear surface feature detectable on the end face of ferrule including particulates, other
debris, fluid contamination, pits, chips, edge chipping, etc.

Note 1 to entry: Some fibre types have structural features potentially visible on the fibre end face. Fibres that use
microstructures to contain the light signal, such as photonic band-gap and hole-assisted fibres, can have an
engineered or random pattern of structures surrounding the core. These features are not defects.

3.1.2
defect size
smallest circle that can encompass the entire defect


https://standards.iteh.ai/catalog/standards/iec/d17b1439-5d0d-4806-ba1a-2a9cf8b70b26/iec-61300-3-35-2015

IEC 61300-3-35:2015 RLV © IEC 2015 -7-

3.1.3
loose debris
particulate and debris that can be removed by cleaning

Note 1 to entry: Loose debris are classified as defects.

3.1.4

scratch

a permanent linear surface feature where the fiber or ferrule end face has been damaged or
removed, and where the width of the damaged area is small compared to its length

3.1.5

reliably detectable
sufficiently clear and visible so that a typical technician of average trainj
feature at least 98 % of the time.

a\recognize the

3.2 Abbreviations

Term Description

DUT Device under test

FOV Field of view

4 Measurement

4.1 General

C. automated analyg escribed in 5.3.

Within each metho ardware requirements and procedures for both low resolution
and high resmli' : cte—bonilimad fes erlenl cocnunina o
e =.=mw" ili j s j ohhecte orany—purpose—Al-method
egquire-am *& j Fed - Low resolution systems should be used
for examinatiole-mode and multi-mode connectors prior to mating and after polishing.

High resolution systéms may be used for end face inspection in the factory after polishing of
single-mode connectors. High resolution systems are not required for inspection in the field nor
for inspection of multi-mode connectors nor for field polished connectors.
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measurement procedure. For method A, an eyepiece reticu
overlay is recommended.

All methods are susceptible to system variability:
Method C is operator independent.

4.2 Measurement conditions

nditions under which the test can be

No restrictions are placed on the rang
i rolled environments provided that the

conducted. It may be perfp
end faces are carefully cl

4.3 Pre-conditioni

No-minimum pre

No minimum recovery time is

5 Apparatu

5.1 Method A: Direct view optical microscopy

This method utilizes-a-light an optical microscope in which a primary objective lens forms a first
image that is then magnified by an eyepiece that projects the image directly to the user’s eye. It
shall have the following features and capabilities:

e a suitable ferrule or connector adapter;

e alight source and focusing mechanism;
o ameanhsto-measure-defectsobserved-inthe-image a built-in laser safety filter.

Laser safety is of particular concern when using direct view microscopes, as any energy in the
optical path is directed into the eye of the observer. If Method A is used the user shall ensure
there is no laser active on the link prior to inspection. See IEC 60825-2 for laser safety of
optical fibre communication systems.
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5.2 Method B: Video microscopy

This method utilizes-a-light an optical microscope in which a lens system forms an image on a
sensor that, in turn, transfers the image to a display. The user views the image on the display.
It shall have the following features and capabilities:

e a suitable ferrule or connector adapter;

e alight source and focusing mechanism;

e a means to measure-defects surface anomalies observed in the image. ‘

5.3 Method C: Automated analysis microscopy

This method utilizes—a—light an optical microscope in which a digital fmage_is acquired or ‘
created and subsequently analysed via an algorithmic process. The p osof uch a system

e a suitable ferrule or connector adapter;
e a means for acquiring or creating a digital image;

e algorithmic analysis of the digital image;

5.4 Calibration Certification requ

5.4.1 General

Microscope systems for Mg hods A, B3 ' ed certified for use in either low or
high resolution applicatighs. : i alibration This certification shall be
conducted with a purpose~pui gation artefact that can serve to validate a
system’s ability to dete S 8 3 es of relevant size. Such an artefact shall be

provided with instpyctia i anthshall be manufactured in a method such that it can be
measured in a th . ils © e manufacture of such artefacts can be found in
Annex B.

N g

5.4.2 Requirement for low resolution microscope systems

This requirement is a minimum total magnification offering a field of view (FOV) of at least
250 um (for Methods B and C, this dimension-is-te shall be measured in the vertical, or most
constrained, axis) capable of detecting-low-contrast defects of 2 um in diameter-erwidth.

5.4.3 Requirements for high resolution microscope systems

These requirements are a minimum total magnification offering a field of view of at least ‘
120 um (for Methods B and C, this dimension shall be measured in the vertical, or most
constrained, axis) capable of detecting-low-contrastseratchesof 0;2 pm-in-width-and-0;003—um
in—depth scratches 1 um in width. A system with FOV less than 250 um will require
scrolling/panning of the end face or subsequent inspection with a larger FOV system to meet
the full requirements of this standard.
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6 Procedure

6.1

On commissioning, and periodically during its life, the microscope system shall be-calibrated
certified.

Fix the artefact(s) on the microscope system and focus the image.
Follow the manufacturer’s instructions on how to-calibrate certify the system using the artefact.

Generally, this should entail viewing the artefact and verifying that the small features and
contrast targets are “reliably detectable”; and that the region of interest can be fully viewed or
scanned. i i i = e :

For automated systems, software utilities to perform this—calibration certification shall be
provided. In any event, these systems shall be able to perform the same-calibratien certification
so as to validate the fact that they can reliably detect the features of the artefact.
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Inspection procedure

recommended that the complete ferrule end face be inspected for cleanliness and absence

of loose debris. This is especially important for rectangular ferrules such as MT ferrules. Use of
inspection equipment with large FOV of and oblique illumination eases the detection of loose
particles. This inspection for cleanliness should take place prior the inspection of the polished

end

faces.

Figure 1 shows a flowchart which describes the following procedure which shall be employed.

Focus the microscope so that a crisp image can be seen.

Align the inspection zones prescribed within the inspection criteria with<the outer edge of

the optical fibre. A

Locate all defects and scratches within the zones i inARe-ackeptance criteria as

specified in the relevant Tables of 6.3. Count and measure defe cratches
\thin th Qe sg¥ering the

interface between fibre and ferrule (Zone C: adhesive).
“none” means no scratch or defect detectible by the quahdi

Once all defects and scratches have been quantified, the {s S pe totalled by zone
and compared with the appropriate acceptance 5 to 4).-Such-criteria
can—be—found—in—54- If a defect is found tp one zone, apply the

Any end face with quantified det 5
given zone on the table is determi iled. Scratches that are extremely wide

of the device under test (DUT).

If the-fibre end face fai
repeat the inspection
IEC TR 62627-01

user shall clean the-fibre end face and
at cleaning may be required. Consult
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6.3 Visual\tequirements

It is not the_intentlon™~NQj this standard that the size of scratches shall be measured, the
dimensions anthgequikxements are selected such that they can be estimated. There is no need
to measure for exampfe if a scratch is 2,3 ym wide.

Visual requirements for-each single-mode and multi-mode connectors are shown in—Table-3;
Table-4,Table-5-and-Table-6 Table 1 to Table 4.
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