IEC/TR 62627-01:2010(E)

IEC IEC/TR 62627-01

(J
®

Edition 1.0 2010-08

TECHNICAL
REPORT

colour
inside



https://iecnorm.com/api/?name=7d7537dff5ff59aa7a0f97c018f4778f

IEC’

Si v

IEC

CH-

publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

3, rue de Varembé

Switgerland

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2010 IEC, Geneva, Switzerland

s member National Committee in the country of the requester.

Central Office

211 Geneva 20

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

cette

latest

= Catglogue of IEC publications: www.iec.ch/searchpub
The IHC on-line Catalogue enables you to search by a variety

It also
= |[EC

Stay up to date on all new IEC publications. Just P
on-ling and also by email.

" Eledtropedia: www.electropedia.org

The w

= Cusfomer Service Centre: Www.ied.ch/webstere/cu

S
wish to give us your fee this\publication_or

Centrg FAQ or contac :

Email:|csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +§i1 22 919 03 00 %

If you

Emajl: inmail@iec.ch

Webf www.iec.ch (\
>\

Aboyt IEC publications

The technical content of IEC publications is kept under constant review

brid's leading online dictionary of electronic\and electrical-texm P
in Endlish and French, with equivaleqt ter| Q_additiona guages. Also known as the International Electrote

Vocabplary online.

C. as® make Sure that you h3

bdition, a corrigenda or an amendment might have been publi

mber, text, technical committ
gives information on projects, withdrawn a

Just Published: www.iec.ch/online_news/j

all new publications released. A

taining more than 20 000 terms and defi

ed further assistance, please visit the Customer

ve the

hilable

hitions
hnical

ervice



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
https://iecnorm.com/api/?name=7d7537dff5ff59aa7a0f97c018f4778f

IEC

®

IEC/TR 62627-01

TECHNICAL
REPORT

Edition 1.0 2010-08

colour
inside

Fibre optic interconnecting devices and
Part 01: Fibre optic connector cleani

NS

e
xSive . components —
~fh

100S

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE Q
ICS 33.180.20 ISBN 978-2-88912-083-3

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=7d7537dff5ff59aa7a0f97c018f4778f

-2- TR 62627-01 © IEC:2010(E)

CONTENTS
FOREWORD ...ccuiii ittt ettt et e e et e e e e e et et e e e e e e e e e e e e e e e e e et eerenns 4
S o oY o = Y 6
2 Terms and definitioNS . ..o e 6
R T 7= 1= - Y PR 6
3.1 Need for cleaning of fibre optic connections .............ccooooiiii i, 6
R T s B =Y o =Y o= | PP 6
3.1.2 High powerlevels . e 7
3.1.3 Highdatarates.......coooiiiiiii e e e 7
3.2 Whatis the source of contamination?...........ccccoviiiiincad e NG e e f e 7
3.2.1  Mishandling .....c.oooiiiiiii ) DN . G 7
3.2.2 Environmental SOUICES ......occiviiiiiiiiiiiiee e See e NN R B P 8
3.2.3 Contamination travels.........cooocoiiiiiiniinii o NG NG D IR e e NG veeeeafennnn 8
3.2.4 Contamination migration.........c..ccooiiiiiicme o Ne e AN Db 8
3.3 Whatdolneedtoclean?......coooiiiiiiiiiiii S D NS e Y e eieeieeneeeifeennn 9
3.3.1 Fibre optic patch cord..........ooo i N e e e N e e 9
3.3.2 Plug endfaces......coceeevieiiiviiiiii o N N e s 9
3.3.3 Testing or trouble shooting .....(... NN L8N o NG b 9
3.4 What are the effects of contamihatigh?:...(.....4 . . N/ N 9
3.4.1 Signal degradation ... ... N oA oD e iieee e 9
3.4.2 Permanent damage . .10
3.5 .10
4  Apparatus.........cooo oo NG A ON\C D 10
Bt B €Y o =Y - | O A N R N PP ...10
4.2 Apparatys to .11
4.2.1 i 11
' 11
.11
4. 11
11
.11
4. .12
.12
.12
4. .12
5 | .12
ST T € 1= o = - | P 12
5.2 Procedure to clean exposed plug endfaces ............ocoviiiiiiiiii i 13
5.3  Procedure to Clean POrtS ... e 14
B Other IMpPoOrtant POINTS ...iui i e e 15
L1 o 10 Yo =Y o1 2 12 17
Figure 1 — Typical examples of contamination.............coooiiii i 7
Figure 2 — ResUlts Of Mating .......cooviiiiiiii e 8
Figure 3 — Contamination migration ............ocoiiiiiiiiiiii e 9

Figure 4 — Signal degradation due to contamination...................... 10


https://iecnorm.com/api/?name=7d7537dff5ff59aa7a0f97c018f4778f

TR 62627-01 © IEC:2010(E) -3-

Figure 5 — Permanent damage due to contamination..............ocoiiiiiiiiiin 10
Figure 6 — Patch-cord inspection and port inspection ..o 12
Figure 7 — BasiC flOW ....ouiiiiiiiii e e 13
FIQUIe 8 — DIy CleaNiNg .. o e e e et et et e e e e 13
Figure 9 — Cleaning for POMS ... e 14

ra



https://iecnorm.com/api/?name=7d7537dff5ff59aa7a0f97c018f4778f

-4 - TR 62627-01 © IEC:2010(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -

Part 01: Fibre optic connector cleaning methods

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for st ization,.camprising
aII national electrotechnical committees (IEC National Committees) The obj of IEC \is)\to promote
e i is. To
htions,
“IEC
rested
non-
losely
ined by
2) tional
bm  all
3) tional
bf |IEC
r any
4) idations
ationa)/and regional publications. Any divergence
ted in
5) i ] f ity/ Independent certification bodies provide conformity
: 0 marks of conformity. IEC is not responsible fpr any

6)
7) s and
hge or
) and
r IEC
8) fons is
9) ect of
The main task of IEC technical committees is to prepare International Standards. Howeyer, a
technical commlttee may propose the publlcatlon of a techmcal report when it has coll¢cted
data © d, for

example "state of the art".

IEC 62627, which is a technical report, has been prepared by subcommittee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
86B/2902/DTR 86B/2940/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

RN

IMPQRTANT - The 'colour inside’' logo on the cover page of\thi
that | it contains colours which are considered to
unddrstanding of its contents. Users should therefor
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FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -

Part 01: Fibre optic connector cleaning methods

1 Scope

This fechnical report is intended to emphasize the need for cleaning fibre optic connectiops as
well ps describing some of the current tools and methods available for/proper cleanifg. In

additjon, the report includes a definition of practices that are not recompignded. nical
repolit explains the need to visually inspect plug endfaces but j 5 the
inspgction criteria, which are covered in another standard.

NOTE]| This technical report only covers single fibre plug-adaptor plug or plug ut the

same principles apply to plug-socket configurations and multi-fibre ferrulg

2 Terms and definitions

and

For the purposes of this document, the following finitiqns apply.
21
exposed plug endface
EPE
typically, a fibre optic plug

at is held th%d

Qtheonfined th|n an alignment sleeve of a bulkhead adaptor or
and_can be brought into contact with the cleaning matgrial.

NOTE| The ferrule is expos
devicq port. The endface of

2.2

port
open| fibre optic alig i i i i fibre
optic|plug may b e

NOTE| In the &ase of s tor it is the open side of the adaptor after a fibre optic plug has been
inserté¢d into~one\side. In e/ oase of 2 plug a
patch |cord’ € aning
material mus

2.3
bulkhead. adaptor
a component in which two or more plugs may be mated

NOTE It has one or more alignment sleeves in which two or more ferrules are aligned.
3 General

31 Need for cleaning of fibre optic connections
311 General

Contamination is the most common source of problems in optical networks. A single particle
located on the core of a single mode fibre can cause significant back reflection, attenuation
and fibre damage.

With increased data rates, it has become increasingly important to ensure that all plugs and
adaptors are inspected and if necessary cleaned before mating. This means that both sides
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of a connection and the inside of adaptor sleeve should be inspected and if necessary
cleaned before making the connection. This applies to test equipment and test cords as well
as network components. New plugs shall be inspected and if necessary cleaned as well.
Inspecting and cleaning every connection every time is the best assurance of a reliable
optical network.

3.1.2

High power levels

High power levels may be experienced in transmission fibres, particularly where Raman
amplifiers are used — pump power levels of one Watt (+30 dBm) or more may be present in
the core of the flbre giving an energy denS|ty equivalent to 12,5 GW/mZ2for a smgle mode core

systsg
trans
will

conta

requifri

3.1.3

With
fibre
and
allow

Equipment power budgets were typica

1Gb
2,35
assu

3.2
3.21

Mish
touch
brust
the f
previ
the

discu

Typig

where hlgh o

ission in DWDM (Dense Wavelength Division Multiplexing) systems

f

ation
ower
de is

plug
the
and

Mb/s

gersize of the multimode|core

ed for some contamination

s, 10 Gb/s and higher data rates t

performance degradILtlon.

s at

insertion loss may be as Iqw as
at plug cleanliness is necessdry to

Mishandling

bndling of a)\; [ post common source of contamination. Accideptally
ing the endfade wi W 0il or hand lotion across the endface. Accideptally
ing the plug g can leave skin oil or other oil previously absorbgd by
abric, lin aterial, particles held in the fabric or surfactants|from

4 . Leaving a fibre optic port or plug endface unprotected|from
Envi j endface to environmental sources of contaminatiop as
al examples.of contamination are shown in Figure 1.

K

IEC 1806/10 IEC 1807/10

1a) Clean plug wiped on T-shirt 1b) Clean plug wiped on jeans

Figure 1 — Typical examples of contamination


https://iecnorm.com/api/?name=7d7537dff5ff59aa7a0f97c018f4778f

-8 - TR 62627-01 © IEC:2010(E)

3.2.2 Environmental sources

Environmental sources of contamination are too numerous to catalogue completely. Building
materials are a common contributor to fibre optic plug contamination; sawdust, sheet plaster
dust and paint fumes are all potential contributors. Pollutants in the air can find their way onto
plug endfaces. In dry climates airborne dust particles will find their way onto plug endfaces. In
very damp humid areas, airborne contaminates can condense on the plug endface.
Considering fibre optic applications exist in military, medical, oil and gas and manufacturing
industries, the variety of potential contaminants becomes very large.

3.2.3 Contamination travels

Contamination travels between plugs, as illustrated in the images in Figure-2 [ ion of
a conptaminated plug into a port will spread that contamination to the mat ch in
turn will spread the contamination to the next plug that is plugged ip 3 v are
pictufes of the results of mating a clean plug with a contaminated plug

IEC 1808/10

2a) Plug A before mating

L

IEC 1811/]0

2d) Plug B after mating

Figure 2 — Results of mating

on migration

outsifle\the core zone can be broken up by mating and travel toward or onto the fibre coreg.

Contgmination can migrate toward the core, as shown in Figure 3. Initial contamir%ation
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i RS

IEC 1812/10 813/10

3a) Initial contamination
Figure 3 — Contamination migra

3.3 | What do | need to clean?
3.31 Fibre optic patch cord

a brand new one (right ¢ut of
atch cord should be inspected gnd if

If yoy are installing a fibre optic patchcord in“yo
the gackage), the plug endfaces on bg

necepgsary cleaned before mating. A n S ot necessarily clean. It is most Jikely
that it was clean when tes j nt’but can become contaminated before
you ¢ 3t

3.3.2] Plug endfac

If yodi are using two plugs you should inspect and, if necedsary,
clean i efore

| then
e.

inser}i
the e

3.3.3

If you blugs
befor plug
endfgces and-any parfs into which you will be plugging the test cord. Every connection, ¢very
time,|needsto be inspected and if necessary cleaned.

3.4 What are the effects of contamination?
3.4.1 Signal degradation

Example signal degradation (increased attenuation and back reflection) is shown in Figure 4.
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Fiber Contamination and Its Affect on Sighal Performance

1 CLEAN CONNECTION

o Lsso OTDR _tracel

A 0000 = 7 00 B 22000m AT ) Al PO00s 171 0B 24 807 d'm |
— T [T N T T T T LT T T
0 o ] | o e DIRTY CONNECTORS
Bk Reflegtios - 47§ 8 Bk Bafierian - 950 80 Back Reflaction = -12.5 d8
Total Lo - 0,780 48 Total Lows = 0.0 @ Total Loss = 487 48
ol |
BackReflection = -67.5 dB - N |
Total Loss = 0,250 dB - | | |
L=
1
3 DIRTY CONNECTION !
25 o I I ! g aiald il ]
[i] 50 100 150 250 m

This OTDR frace illustrates a signif
performance when dirty connectors g

Back Reflection=-32.5 dB

Total Loss = 4.87 dB IEC 1814/10
Figure 4 — Signal degradatic
3.4.2 Permanent damage
A difty or contaminated plug can s the fibre. Once debris has |been
embegdded into the fibre surface, cleaRing pove it, as shown in Figure 5. If this

occufs in the core zone, t

Fibre has
then cl

en dirty,

IEC 1816/10 IEC 1817/1p

5b) Fibre after cleaning 5c) Embedded debris

Figure 5 — Permanent damage due to contamination

3.5 When to clean the plug?

You need to inspect and if necessary clean both sides and the inside of the sleeve of every
fibre optic connection before mating the pair; every connection, every time.

4 Apparatus

4.1 General

There are basically two types of cleaning that must be performed when cleaning plug
endfaces. One type of cleaning is to clean an exposed plug endface (EPE). That is, you clean
the plug endface while holding the plug in your hand, before you plug it into a port. The other
type of cleaning you will encounter is cleaning a port. Cleaning a port requires cleaning a plug
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endface that is within the confines of an alignment sleeve either within a bulkhead adaptor or
within an optical device.

4.2 Apparatus to clean exposed plug endfaces

4.2.1 Dry wipes and cassettes

Use of fabric and/or composite material wipes provides combined mechanical action and
absorbency to remove contamination. Wipes should be used with a resilient pad in order to
avoid potential scratching of the plug endface and assist the cleaning material in conforming
to the plug endface geometry The W|pe should be constructed of materlal that is lint free and

statigally charged particles.

4.2.2 Using a solvent with dry wipes and cassettes

The
wipe
charg
Solv

f the
static
blem.
ith (a
ning
50 be

ipes should not b

vithin

W
— QOnly lint-free, non-
cfssette clea

A

| cleaning mediz

dnical

ial. If
, the
ction
hging

v : L e’ plug
endface) Solvents shouId also be chosen based on several other criteria: safety of the user,
effective cleaning, environmental impact, packaging (both ease of use and risk of
contamination) and cost.

4.3.2 Summary
— Different sizes/configurations are required to clean different plug styles.

— Use caution and moderation in applying solvents. A wet cleaning device will saturate the
plug interface, allowing contamination to flow back into place at a later time.

— Mechanical port cleaning devices may not be able to wipe the entire plug endface.

— Mechanical port cleaning devices may provide more mechanical action (more surface area
wiping) during cleaning than a single swab.
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— Port cleaning devices including swabs should conform to plug endface geometry including
APC.

4.4 Cleaning machines
4.41 General

A cleaning machine is a device that provides automated or semi-automated mechanical
and/or chemical action to clean the plug endface. Any machine that is to be considered
should be tested to verify its effectiveness and non-damaging functionality.

4.4.2 ___Summary

— May provide improved efficiency, consistency and cost effectiveness.

— Typically has higher initial cost.
4.5 | Inspection equipment

Vide¢ fibre microscopes display a magnified image of the pl
can be used to inspect ferrule endfaces both for either
exan|ple of the typical FO plug inspection procedure.

. [They
¥'6 shows an

IEC 1819/10

6b) Fibre microscope for port

ection and port inspection

5 H

5.1

As shhown in’¢4.3, 1 S S eeve
of a btical

insp¢g
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Begin

| —

Inspect both

A

plugs
Clean the
plugs
No
Are they clean?
Yes
A 4
Connect %)

¢

End Q

IEC 1820/10

efore clean )

it is clean, do" Rt

it
O

ethod, shown in Figure 8

IEC 1821/10
Figure 8 — Dry cleaning

c) Next, try a wet -to-dry cleaning method
1) Use a designed-for-optics solvent
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Do not saturate the cloth or tape: damp is effective, soaking wet is not
Clean per the plug manufacturer’s instructions

Wet cleaning shall be followed immediately by dry cleaning. Wet-dry can be one step
(moving from damp to dry on a wipe) or two steps (damp wipe followed by dry wipe)

Inspect after every cleaning attempt
Repeat 2 or 3 times if needed

If the debris remains, it is mated-in (not removable)

d) Compare the plug endface to your pass/fail criteria

o Useot |Up:auc the p:ug

It is )ecommended to follow the plug manufacturer’s instructions for cleaning fib ic glugs.
Do npt clean against a hard surface. When using a wipe or cassette/type sleangr, typjcally

one or two 2,5 cm strokes of the cleaning material is sufficient.
applied so that the resilient/conforming material allows the wipe

geon

5.3

Plugs

a) Bgfore cleaning, inspect the plug

Il be
iface

Procedure to clean ports

that can be removed from an adaptor for cleanj o) and cleaned.

it is clean, do not clean it

ponds to the plug type / ferrule sjze

Push into bulkhead
untll "CLICK" 2 TIMES

¥ ..

IEC 1822/10 IEC 182%/10

9a) Dry cleaning for a port 9b) Wet cleaning for a port

Figure 9 — Cleaning for ports

c) Next, try a wet -to-dry cleaning method

1)
2)

Apply a designed-for-optics solvent to a clean designed-for-optics cleaning wipe

Moisten the tip of the cleaning tool by touching it to the solvent spot on the cleaning
wipe

Clean per the plug manufacturer’s instructions

Wet cleaning shall be followed immediately by dry cleaning. Wet-dry can be one step
(moving from damp to dry on a wipe) or two steps (damp wipe followed by dry wipe)

Inspect after every attempt

Repeat 2 or 3 times, if needed
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d)

7) If the debris remains, it is mated-in (not removable)
Compare the plug end face to your pass/fail criteria

Use or replace the plug

Select a swab or port cleaning device that is manufactured for the size and type plug you are
cleaning. Do not touch or contaminate the cleaning end of the swab or the port cleaning
device. It is recommended that the user follow the manufacturer’s instructions for use with all
fibre optic cleaning devices.

Swab cleaning detail: Place the cleaning end of the swab into the port and rotate the swab

b ot

Whil Gpply;lly QUTNTC PJTTCooutrTtT tU thc v:uy UIIdI‘abU. Uoua::y vuoh;llU LU UTat thc \JUIIIVIU‘SiOn

spring in the plug is slightly activated is ideal for 2,5 mm plugs. Rotati
timeg
clear
a 1/4

he swab ‘several
f the ‘uder is
Ising

is sufficient. The swab should only be used once and then disca

Port gctivat¢ the

clear
butto]

on a
buUres

q
IRA (isopropyl alcohol) will absoxb i { oundings, including the air.
Therefore, a container of IPA lefb\ope § i i easily become diluted| and

sidue on the endface of the|plug

cpntributing to the reduced performance ok theXibre optic link.
Nt all materials are sditak 3 iical blugs. Materials not specifically designed

¥pes of foam) may contain contaminants
pjug.
Repackaging'
roducts. Cleanip

—
Q
=
[®)
©
=
o
=
24
. @
Q
=
3
O
—_~
@
o
o
3
o

k down and leave material remnants oh the

yodr own containers may contaminate the cleaning
oved from packaging and left “out” before us¢ can

ntiness/effectiveness of your fibre optic cleaning products,

thedendface with a microscope. Has the process damaged or added any
contaminatiow’to the plug endface?

3) .&¥ou may want to repeat the process several times

[T 1s not unusual for cleaning products to occasionally leave some contamination on the
endface

Use of canned air to directly clean the endface of a fibre optic plug or port is not
recommended. Canned air can contain some oils, which are out-gassed by the main seal
in the valve of the can. This is particularly true during the first few seconds of spraying
after the can has not been used. The high velocity air could force some hard contaminates
onto the plug surface potentially damaging it. Canned air is under pressure and cools as it
leaves the confines of the container. Therefore, it can chill the optical component causing
moisture in the air to condense on the surface, likely depositing contaminants.

All cleaning materials shall be packaged in a way that does not adversely affect the
cleaning properties of the cleaning material.

1) Lint free wipes shall be packaged so that the wipe does not become contaminated in
transport, storage or use.
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