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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3-30: Examinations and measurements —
Polish angle and fibre position on single ferrule
multifibre connectors

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organizati
all national electrotechnical committees (IEC National Commlttees) K
international co-operation on all questions concerning standardizatio
this end and in addition to other activities, the IEC publishes In¢

participate in this preparatory work. International, organizations liaising
with the IEC also participate in this preparation. The IEC coll4 A International Organization
for Standardization (ISO) in accordance with conditions detgrmi agréement between the two
organizations.

2) The formal decisions or agreements of h 1 Al $ express, as nearly as possible, an
international consensus of opinion on the re j i ach technical committee has representation
from all interested National Committees.

international use and are published in the form
ides and they are accepted by the National

3) The documents produced have the form of r
of standards, technical specifications,
Committees in that sense.

4) In order to promote internati ification ;- ommittees undertake to apply IEC International
Standards transparentl t regional standards. Any
divergence between the ta s espahding national or regional standard shall be clearly

te its approval and cannot be rendered responsible for any
8 of its standards.

indicated in the latter.
5) The IEC provid .
equipment declared Ao Be i

6) Attention is drawn jo e’ of the elements of this International Standard may be the subject
of patent rights. Khe ¥ £ sponsible for identifying any or all such patent rights.

International 61300-3-30 has been prepared by subcommittee 86B: Fibre optic
interconnecti

The text of based on the following documents:

FDIS Report on voting
86B/1747/FDIS 86B/1773/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.

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

Part 3-30: Examinations and measurements —
Polish angle and fibre position on single ferrule
multifibre connectors

1 Scope

This part of IEC 61300 describes a procedure to assess end face g€
multifibre ferrules and connectors. The primary attributes are fi

for multimode fibres.

2 Normative references

e fo tl'@ppli ation of this document. For
dr undated-refefences, the latest edition of

apphes.

greatest moat|on from an interferometric standpomt This allows for more robust
measurements and.greater repeatability between different interferometers.

The angle of the best fit plane is calculated by comparing it to the reference plane which is
perpendicular to the axis of each guide hole. The fibre protrusion, (+p), or undercut, (—p), of the
fibres is a planar height defined as the distance between the fibre end face and the best fit
planar surface previously described. Core dip is specific to multimode fibres because the large
core is softer than the edge of the fibre and tends to polish away faster. Core dip is calculated
by subtracting the average height of the core area from the average height of an annular area
near the edge of the fibre.

One method is described for this procedure. Analysing the endface with a three-dimensional
interferometry type surface analyser.
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4 Apparatus
Three-dimensional surface analysis by an interferometer system.

The apparatus shown in figure 1 consists of a suitable ferrule holder, a positioning stage and a
three-dimensional interferometry analyser capable of analyzing rough surfaces and step
heights.

41 Ferrule holder
The ferrule holder is a suitable device to hold the ferrule in a fixed position, either vertical or
horizontal, or in a tilted position in the case of an angled ferrule type. Sgme method must be
used to reference the axis of each guide hole and the average perpend ar angle to them,
which shall be considered the ideal end face angle. This will typically ik the g_of guide
pins inserted into the guide holes or similar devices to transfer the & j f
measurable surface angle.

4.2 Positioning stage

moved to the appropriate position. The stage sh
measurement of the ferrule end face with the requi

4.3 Three-dimensional interferome

The three-dimensional interferometry /Analyser\sha

heights on the ferrule end face with HaCYyN\Q r than £50 nm. The analyser shall
i e data processing tnit and a monitor.

consist of a microscope u a surfac

The microscope unit

image detector and a
is arranged so a'
able to process the surface height information so as

to measure the radiut e X and Y axis, the angle of the end face in the X and Y

axis and the dercut of the fibres from the best fit planar surface. A flatness
deviation sh a determine if the connector has too great a curvature to consider
the surfagé
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Interferometric PC based fringe
video microscope interpretation

O e O

Ferrule under test
/ Angle X = XX degrees Fibre1  =XXnm

AngleY =XX degrees Fibre 2 =XXnm
—Ferrule holder

Monitor to view ferrule enface interferogram
and di e analysis results

—— Positioning stage IEC 2664/02

Figure 1 — Three-dimensional interferg

5 Procedure

5.1 Measurement regions
The following regions shall be defined onthe Yer end fase the measurement.

a) Region of interest (ROI): the ROI is
region having a long axis (X axis)

urface and defined by a rectangular
A& short axis (Y axis) of height, H; The
ontact zone of the ferrule end face when

figure 2. Refer to tgblh s to be used for different connectors.

b) Extracting region hich includes the fibre end face regions and the
associated adhesi i by circles having a diameter E, centred on each
fibre;

c) Fitting region<th e region of interest excluding the extracting regions and
is the dats aking Calculations for the ferrule surface. It is assumed that the
surface points™e outside the fitting region will be lower than the surface points
in the Ai

d) Averaging he gveraging region is set on the fibre surfaces to be used to calculate
the fibre and Ts defined by a circle having a diameter F. The averaging region is

ode (SM) fibres and multimode (MM) fibres.

e) To assess core dip in MM fibres, two averaging regions are used. The first is the core fitting
region with a diameter D, . The second region is an annular area bound by a maximum
annular ring of diameter D,,,, and a minimum annular ring of D,,,. See figure 3. Refer to
table 2 for measurement areas.

different for singlep
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Figure 2 — Measurement re

Maximum annular region

Dmmin.  Minimum annular region

Dcore Core fitting region

Multimode fiber

IEC 2666/02

Figure 3 — Multimode fibre core dip regions
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