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Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology. Information relating to
this publication, including its validity, is available in the IEC Catalogue of
publications (see below) in addition to new editions, amendments and corrigenda.
Information on the subjects under consideration and work in progress undertaken
by the technical committee which has prepared this publication, as well as the list
of publications issued, is also available from the following:

• IEC Web Site (www.iec.ch)

• Catalogue of IEC publications

The on-line catalogue on the IEC web site (http://www.iec.ch/searchpub/cur_fut.htm)
enables you to search by a variety of criteria including text searches, technical
committees and date of publication. On-line information is also available on
recently issued publications, withdrawn and replaced publications, as well as
corrigenda.

• IEC Just Published 
This summary of recently issued publications (http://www.iec.ch/online_news/
justpub/jp_entry.htm) is also available by email. Please contact the Customer
Service Centre (see below) for further information.

• Customer Service Centre

If you have any questions regarding this publication or need further assistance,
please contact the Customer Service Centre:

Email: custserv@iec.ch
Tel: +41 22 919 02 11
Fax: +41 22 919 03 00
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
___________

FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS –

BASIC TEST AND MEASUREMENT PROCEDURES –

Part 3-16: Examinations and measurements –
Endface radius of spherically polished ferrules

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising

all national electrotechnical committees (IEC National Committees). The object of the 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, the IEC publishes International Standards. 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. The 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 the 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 National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4)  In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5)  The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

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

International Standard IEC 61300-3-16 has been prepared by subcommittee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

This second edition of IEC 61300-3-16 cancel and replaces the first edition published in 1995.
It constitutes a technical revision.

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

FDIS Report on voting

86B/1746/FDIS 86B/1772/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

IEC 61300 consists of the following parts, under the general title: Fibre optic interconnecting
devices and passive components – Basic test and measurement procedures:

− Part 1: General and guidance

− Part 2: Tests

− Part 3: Examinations and measurements
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The committee has decided that the contents of this publication will remain unchanged
until 2007. At this date, the publication will be

� reconfirmed;
� withdrawn;
� replaced by a revised edition, or
� amended.
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FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS –

BASIC TEST AND MEASUREMENT PROCEDURES –

Part 3-16: Examinations and measurements –
Endface radius of spherically polished ferrules

1 Scope

This part of IEC 61300 describes a procedure to measure the endface radius of a spherically
polished ferrule and angled ferrule or an angled spherically polished ferrule.

2 Normative reference

The following referenced documents are indispensable for the application 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.

None.

3 General description

The ferrule endface radius R is defined as the radius of curvature of the portion of the endface
which is domed for physical contact. It is assumed that the endface is spherical, although in
practice the endface is often aspherical (see figure 1).

R

IEC   2657/02

Figure 1 – Radius of curvature of the endface

Three methods are described in this standard for measuring the radius of curvature:

a) method 1: analyzing the endface with a two-dimensional surface analyzer;
b) method 2: analyzing the endface with a two-dimensional interferometry type surface

analyzer;
c) method 3: analyzing the endface with a three dimensional interferometry type surface

analyzer.
(Method 3 is a reference method.)
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4 Apparatus

4.1 Method 1 – Two-dimensional surface analysis

The apparatus shown in figure 2 consists of a suitable ferrule holder, a positioning stage and
a two-dimensional surface analyzer.

4.1.1 Ferrule holder

This is a suitable device to hold the ferrule in a fixed vertical position, or tilted in the case of
an angled ferrule type.

4.1.2 Positioning stage

The ferrule holder is fixed to the positioning stage, which shall enable the holder to be moved
to the appropriate position. The stage shall have sufficient rigidity to allow the ferrule endface
to be measured accurately.

Profilometer

Profile data
processing unit

Monitor

Ferrule endface

Ferrule

Probe

Ferrule holder

Positioning stage

Two dimensional surface analyzer

Moving from left to right

Moving from
front to rear

IEC   2658/02

Figure 2 – Apparatus for two-dimensional surface analysis

4.1.3 Two-dimensional surface analyzer

The two-dimensional surface analyzer shall have an ability to measure the radius of curvature
with an accuracy better than ±0,1 mm. The analyzer shall consist of a profilometer, a profile
data processing unit and a monitor.

The profilometer shall be equipped with a wedge-shaped type probe. The motion of the probe
shall be perpendicular to the ferrule axis.

The profile data processing unit shall be able to process the profile data so as to measure the
radius of curvature: the unit calculates an ideal circle fitted to the spherical ferrule endface
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from the measured profile data, and calculates a converted data from the measured profile
data by extracting the ideal circle data.

The monitor shall display the measured and the calculated profiles.

4.2 Method 2 – Two-dimensional surface analysis by interferometry system

An apparatus is shown in figure 3. The apparatus consists of a suitable ferrule holder, a
positioning stage and a two-dimensional interferometry analyzer.

4.2.1 Ferrule holder

This is a suitable device to hold the ferrule in a fixed vertical position (or tilted in the case of
an angled ferrule type).

4.2.2 Positioning stage

The ferrule holder is fixed to the positioning stage, which shall be able to move the holder to
the appropriate position. The stage shall have sufficient rigidity to allow the ferrule endface
to be measured accurately.

4.2.3 Two-dimensional interferometry analyzer

The two-dimensional interferometry analyzer shall have the ability to measure the radius of
curvature with an accuracy better than ±0,1 mm. The analyzer shall consist of a microscope
unit with a monochromatic light source, an image data processing unit and a monitor.

The microscope unit shall consist of an interference microscope equipped with a video
camera to send the interference image of the ferrule surface to the video board of the image
data processing unit.

The image data processing unit shall be able to process a row (or a group of adjacent rows to
cover a narrow stripe) of the video image passing across a fibre diameter. The unit calculates
the characteristic parameters (frequency and phase) of the interference light intensity curve of
the analyzed row by fitting the acquired data with a theoretical function. The radius of
curvature is evaluated from the phase shift of the interference fringes in the ferrule zone. The
system must be able to recognize the 2π phase shifts.

The monitor shall display the light intensity curve, the fitting functions and the measurement
results.
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Two-dimensional interferometry analyzer

Image data
processing unit
with video board

Monitor

Microscope unit
Interference
microscope

Objective

Ferrule endface

FerruleFerrule holder

Positioning stage IEC   2659/02

Figure 3 – Apparatus for two-dimensional surface analysis by interferometry system

4.3 Method 3 – Three-dimensional surface analysis by interferometry system

The apparatus shown in figure 4 consists of a suitable ferrule holder, a positioning stage and
a three-dimensional interferometry analyzer.
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