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INTERNATIONAL ELECTROTECHNICAL COMMISSION 73 

____________ 74 
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 FIBRE OPTIC INTERCONNECTING DEVICES AND 76 
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 79 

Part 3-27: Examinations and measurements –Guide hole and fibre 80 

hole/core position of rectangular ferrules 81 

 82 

 83 

 84 

FOREWORD 85 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 86 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 87 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 88 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 89 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 90 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 91 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 92 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 93 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 94 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 95 
consensus of opinion on the relevant subjects since each technical committee has representation from all 96 
interested IEC National Committees.  97 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 98 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 99 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 100 
misinterpretation by any end user. 101 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 102 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 103 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 104 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 105 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 106 
services carried out by independent certification bodies. 107 

6) All users should ensure that they have the latest edition of this publication. 108 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 109 
members of its technical committees and IEC National Committees for any personal injury, property damage or 110 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 111 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  112 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 113 
indispensable for the correct application of this publication. 114 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 115 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 116 

International Standard IEC 61300-3-27 has been prepared by subcommittee 86B: Fibre optic 117 
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics. 118 

This second edition cancels and replaces the first edition published in 1997. This edition 119 
constitutes a technical revision.  120 

This edition includes the following significant technical changes with respect to the previous 121 
edition: 122 

a) Change the third title of this document from “Measurement method for the hole location of 123 
a multiway connector plug” to “Guide hole and fibre hole/core position of rectangular 124 
ferrules”; 125 

b) Addition of the measurement for fibre core locations as well as fibre hole locations; 126 

c) Change the close structure wholly; 127 
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d) Addition of Annex A and Annex B. 128 

The text of this standard is based on the following documents: 129 

FDIS Report on voting 

86B/XX/FDIS 86B/XX/RVD 

 130 
Full information on the voting for the approval of this standard can be found in the report on 131 
voting indicated in the above table. 132 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 133 

The committee has decided that the contents of this publication will remain unchanged until the 134 
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to 135 
the specific publication. At this date, the publication will be  136 

• reconfirmed, 137 

• withdrawn, 138 

• replaced by a revised edition, or 139 

• amended. 140 

 141 

The National Committees are requested to note that for this publication the stability date 142 
is 20XX. 143 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED 144 
AT THE PUBLICATION STAGE. 145 

 146 
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FIBRE OPTIC INTERCONNECTING DEVICES AND 147 

PASSIVE COMPONENTS – 148 

BASIC TEST AND MEASUREMENT PROCEDURES – 149 

 150 

Part 3-27: Examinations and measurements –Guide hole and fibre 151 

hole/core position of rectangular ferrules 152 

 153 

1 Scope 154 

This part of IEC 61300 specifies the methods of measurement for the following: 155 

- the location of the two guide holes for positioning the two alignment pins, and the location 156 
of multiple fibre holes for arraying fibres and; 157 

- the fibre core locations within a rectangular connector plug with optical fibres installed. 158 

The following dimensions on the endface of the plug are measured to satisfy the specified 159 
mechanical and optical performance of the connector: 160 

- the distance between the two guide hole centres, L; 161 

- the positional deviation of each fibre hole or fibre core centre, P i, from its designed 162 
position 163 

2 Normative references  164 

There are no normative references in this document. 165 

3 Terms and definitions  166 

No terms and definitions are listed in this document. 167 

ISO and IEC maintain terminological databases for use in standardization at the following 168 

addresses: 169 

• IEC Electropedia: available at http://www.electropedia.org/ 170 

• ISO Online browsing platform: available at http://www.iso.org/obp 171 

4 General description  172 

4.1 General 173 

The axis of each guide hole is defined as the centre line of the best-fit cylinder applied over the 174 
region of interest of each guide hole.  The distance L is thus defined as the distance between 175 
the points representing the intersection of each guide hole axis and the best fit plane 176 
representing the ferrule end-face.There are two calculation methods, “the least-squares method” 177 
and “the maximum inscribed circle method” as fibre hole’s circle approximation method. Each 178 
fibre hole location should be defined as the geometrical centre position of the maximum 179 
inscribed circle or best-fit circle calculated using least-squares method representing the 180 
intersection of each guide hole axis and the best fit plane representing the ferrule end-face. 181 
The fibre core location is defined as the geometrical centre position of the best-fit circle 182 
representing the illuminated fibre core.  The positional error or deviation is the distance between 183 
the fibre hole or fibre core location and the theoretical position of each fibre hole or fibre core 184 
relative to the coordinate datum system established by the guide holes, ferrule end face, and 185 
for angle-polished ferrules, the Y-offset. 186 
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The methods and information described in this document are based on the use of a measuring 187 
instrument that utilizes non-contact techniques for establishing the datum coordinate system 188 
and positions of key features. 189 

When measuring core position of pinned plug, the pin shall be removed. 190 
 191 

 192 

 193 
 194 

Figure 1 – Definitions of distance L and positional deviation Pi 195 

4.2 Test conditions 196 

For precise measurement such as design verification, test condition should be controlled as 197 
recommended in Table 1. 198 

Table 1- Test conditions 199 
Temperature (T) Relative Humidity (RH) 

Both 20 °C ± 2 °C  and 23 °C 
± 2 °C can be accepted. 

50,0 %±10,0 % 

NOTE 1  The measurement temperature is described or 
reported together with the measurement results. 

 200 

IEC

GC

G

P

L

Dd

Pi

X

Y

PC

G

GC

Di

Ai
AW

X

X XX X

Key 
L distance between the two guide hole centres 
Di    theoretical fibre hole or fibre core centre 
Ai    measured fibre hole or fibre core centre 
Pi    distance between the theoretical and the measured fibre holes or fibre core centre location 
P     unpinned plug terminated fibres 
PC    plug mating centre: mid-point of L 
G     guide hole 
GC    guide hole centre 
Dd    designed distance 
Aw    adhesive window 
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5 Apparatus  201 

5.1 General 202 

An example of the setup for measurement of fibre hole position is shown in Figure 2.  An 203 
example of the setup for measurement of fibre core position is shown in Figure 3.  Both setups 204 
are suitable for measurement of guide hole distance L. 205 

 206 

 207 
 208 
 209 

Figure 2 – Example of measurement set-up for guide holes and fibre holes position of 210 
ferrule 211 

 212 

IEC

D

Fe

Pf

M

Ip

T

I

S

C

R

Lh

Key 
D Display 
IP Image processing unit 
M Microscope with image sensor 
I       Image 
Fe     Ferrule 
T      Translation stage 
Pf     Position feedback unit 
S      Stage-driving unit 
Lh     Light source for the holes 
C      Computer 
R      Measurement results 
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