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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) Thel IEC (International Electrotechnical Commission) is a worldwide organizati
all pational electrotechnical committees (IEC National Commlttees) K
intefnational co-operation on all questions concerning standardizatio
this| end and in addition to other activities, the IEC publishes In

parficipate in this preparatory work. International,
with the IEC also participate in this preparation. The IEC colla

organizations.

2) The| formal decisions or agreements of h 1 Al $ express, as nearly as possi
intefnational consensus of opinion on the re j i ach technical committee has repres

from all interested National Committees.

3) Theldocuments produced have the form of r i international use and are published in t
ides and they are accepted by the National

of gtandards, technical specifications,
Committees in that sense.

4) In grder to promote internati ification ;- ommittees undertake to apply IEC Inter
Stapdards transparentl t 3 regional standard
divgrgence between the ta s espahding national or regional standard shall be

indifated in the latter.
5) Thel IEC provid .
equjpment declared Ao Be i

6) Attgntion is drawn fo

S of its standards.

of pfatent rights. Khe ¥ C sponsible for identifying any or all such patent rights.
Interngtional 61300-3-30 has been prepared by subcommittee 86B: Fibrg
interconnecting ICE, 385Sive components, of IEC technical committee 86: Fibre o

The tgxt of thi ig’based on the following documents:
FDIS Report on voting
86B/1747/FDIS 86B/1773/RVD

organizations
A International Orga
for | Standardization (ISO) in accordance with conditions detgrmi agrgement between t

its approval and cannot be rendered responsible

2’ of the elements of this International Standard may be the

hprising
romote

iglds. To

htion is
th may
liaising
hization
he two

ble, an
Entation

he form

hational
s. Any
clearly

for any

subject

optic
ptics.

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.

@C@
¥
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1 S

This part of IEC 61300 describes a procedure to assess end face g€

multifi
face,

for myltimode fibres.

2 N

The fd

dated
the re

None.

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

Cope

bre ferrules and connectors. The primary attributes are fi

prmative references

e’ fo th@ppli ation of this docume
dr undated-refefences, the latest edi

apphes.

based
e end
re dip

ht. For
ion of

g axis
ruding
n two
atures

) with

3 G

Guide have a rectangular end face with a lon

and a sired on the end face with the fibres prot
slightl o\ags8sure physical contact of the fibre cores whed
conne , the end face typically has two different curv
acrosg nd short axis. Since mated ferrules are aligned by pins in
the gyi 8 ehd fa of the ferrule must be properly oriented (X and Y angle
respec¢ achieve positive contact. The end face angle in the X-axis a

end fdce

of the

greatgst modetation \from an interferometric standpoint. This allows for more
measyrements and.greater repeatability between different interferometers.

The a

highest paints tr_a specified region of interest. The highest points typically shq

nd the

w the
robust

hale” 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.

4.1 Ferrule holder

The férrule holder is a suitable device to hold the ferrule in a fixed position
horizgntal, or in a tilted position in the case of an angled ferrule type. Sgme
used fo reference the axis of each guide hole and the average perpend

which|shall be considered the ideal end face angle. This will typically
pins ipserted into the guide holes or similar devices to transfer the &
measuyrable surface angle.

4.2 (Positioning stage

The ferrule holder is fixed to the positioning stage, which shall e
moved to the appropriate position. The stage sh
measyrement of the ferrule end face with the requi

4.3 Three-dimensional interferome

The three-dimensional interferometry /Analyser\shg
heights on the ferrule end face with
consigt of a microscope unifha surfa

NaCYXO r than £50 nm. The analysef shall
ce data wmrecéssing tnit and a monitor.

either verijcal or
ust be
them,
guide
etoa

to be
allow

fibre

The npicroscope unit she i ce microscope, a phase shift actuator, an

image| detector and a
is arrgnged so a'

The s

erference microscope equipped with an oblective

y€ able to process the surface height information|so as
e X and Y axis, the angle of the end face in the X|and Y

to me
axis i dercut of the fibres from the best fit planar surface. A flatness
deviat a determine if the connector has too great a curvature to consider
the su

The m isplaythe measured and calculated surface profiles along each axis.
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Interferometric
video microscope

/ Ferrule under test

PC based fringe

interpretation
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O

Angle X = XXdegrees Fibre 1
AngleY =XX degrees Fibre 2

=XXnm
=XXnm

—Ferrule holder
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e et

e analysis

5 Procedure
5.1 Measurement regions
The fg
a) Region of interest (ROI): the ROI is
region having a long axi
region of interest is choseh\tq
the ferrules are
fig
b) E

annular ring of d
table 2 for measurement areas.

tracting region;
aspociated adhesgi

—— Positioning stage

Figure 1 — Three-dimensional interferg

llowing regions shall be defined onthe Yfer efd\fase the measurement.

(X axis)

interferogram
Fesults

IEC 2664/02

urface and defined by a rectahgular
A& short axis (Y axis) of height, }; The
ontact zone of the ferrule end facqd when

mated\Th Qi ANnteresj “shall be centred on the fibre array. See

hich includes the fibre end face regions a

iameter D and a minimum annular ring of D

max

hd the

i by circles having a diameter E, centred on each

at the
points

culate
ion is

fitting
imum

min- See figure 3. Refer to
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Guide holes

/ Y-Iaxi\s N
s

Averagin'g region

T

D o P

Extracting region

2665/02

Figure 2 — Measurement re

Maximum annular region

Dmin.  Minimum annular region

Dcore Core fitting region

Multimode fiber

IEC 2666/02

Figure 3 — Multimode fibre core dip regions
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5.2 Method for analysis

5.2.1 Affix the ferrule in the ferrule holder so
that the end face is held sufficiently steady
with respect to the interferometer.

5.2.2 Focus the microscope and/or the
sample until the fringes are in position to scan
the surface.

5.2.3 |Map the surface of the ferrule. To
create| data set “A”, use only the pixels
contaiped within the ROI.

5.2.4 [Create data set “B” by removing the
extraction regions around the fibres.

5.2.5
bolic G
sugge

5.2.6
surfac

subtracting

IAAAAAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAS

"o

5.2.7 Create data set “E” by removing the
highest 3 % of all pixels in data set “D”. This
removes any small points that are extremely
high compared to the others. It is assumed
these will break off when the connectors
contact.

NOTE Points are selected as a percentage of the total
area which includes pixels for which heights could not be
determined.

vvvvvvvl r
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|
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5.2.8 Create data set “F” by identifying the
highest 20 % of all pixels in data set “E”.

NOTE Points are selected as a percentage of the total
area which includes pixels for which heights could not
be determined.

5.2.9 Create data set “G” by eliminating all
pixels from data set “A” except for those
identified in data set “F”

//////////////////////////////////////////////////

5.2.10| Fit a plane to data set “G” and use
the plgne to calculate X and Y angles using
the average of the guide pin bore axis as a
refererjce. (See Annex B for end face angle
sign ponventions.) “Add” the extraction
regionsg back in. Calculate the fibre heights as
the distance normal to the plane at the
corresponding fibre centre locations. (See
Annex|C for fibre counting conventionsg

5.2.11| Create surface

biparabolic curve to data
the flatness deviation.
deviatipn, first draw

points
a projgction of the
deviatipn is the distan
biparalpolic curve f
X and

5.2.12 core dip.

This is saeeomplished by subtracting the
average height of the core fitting region Deare

61300-3-30 O CEI:2003 (E)

NOTE Ferrule end faces are typically flat. The
these drawings has been exaggerated for illustrati

from the average height of the annular area,
defined by diameters Dy and Dy ax-

curvature in
e purposes.
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6

Details to be specified

Three-dimensional interferometry analysis.

The following measurements will be displayed:

a)
b)
c)
d)
e)
f)
g)

end face angle in the X-axis;
end face angle in the Y-axis;

individual fibre positions — undercut (—p) or protrusion (+p) for all fibres;

maximum diiference in 1ibre height among all T1bres;
maximum adjacent fibre height differential;

flatness deviation over the region of interest;

@C@

maximum core dip for fibres.

o
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Table 1 — Ferrule measurement areas

—12—

61300-3-30 O CEI:2003 (E)

Region of Extraction Averaging Averaging
interest-ROI % Top pixels Next % top region region-MM region-SM
Ferrule type (L x H) excluded pixels used (diameter E) (diameter F) (diameter F)
mm?2 mm mm mm
MT 2,900 x 0,675 3 20 0,140 0,100 0,50
MiniMT 0,900 x 0,675 3 20 0,140 0,100 0,50

Table 2 — Multimode core dip areas

RERN

Core averaging region

Annular regiQ"\\ &\

Dcore

Dnin

A\ N\ D P 2
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Annex A
(informative)

Formula for calculating end face geometry

The ideal surface being calculated for multifibre connectors is described by the following
equation:

Z=-X2I(2R,) - YA(2R,) + S;X + S5,Y + C

The c

sing a
matrix g ius of
curvafures for a bi-parabolic surface along the X axis and Y axjs: i urface
angle [ ) i s the

relativ
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Annex B
(normative)
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Surface angle signh convention (shown graphically)

ROI length
X-axis

White
mark >

Epoxy window
Positive X
surface angle »

Negative X
surface angle "

rface angle

EC 2667/02

<«— Epoxy window

ative Y | Reference plane

Positive Y P ] Aj
T 90°

surface angle

Guide
pin axis

Figure B.1b — Y-axis view

IEC 2668/02

Figure B.1 — Surface angle sign convention
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Annex C
(normative)

Fibre counting convention (shown graphically)

White mark —————»

Epoxy window

Flatm—

IEC 2669/02

Figure C.1 - K
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