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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -

Part 01: Fibre optic connector cleaning methods

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization-comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote“international
co-operation on all questions concerning standardization in the electrical and electronic fields! 1o this end Td
in addition to other activities, IEC publishes International Standards, Technical Specifications)Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC ‘Rublication(s)”). Thieir
preparation is entrusted to technical committees; any IEC National Committee interestéd, in the subject dealt wjith
may participate in this preparatory work. International, governmental and non-goverpmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with thé)lnternational Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations

The formal decisions or agreements of IEC on technical matters express, as\fiearly as possible, an internatiopal
consensus of opinion on the relevant subjects since each technical _committee has representation from [all
interested IEC National Committees.

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

In order to promote international uniformity, IEC Natiémal” Committees undertake to apply IEC Publicatigns
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national¢or_regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of cénformity. Independent certification bodies provide conformjity
assessment services and, in some areas, acecess to IEC marks of conformity. IEC is not responsible for gny
services carried out by independent certification bodies.

All users should ensure that they have theflatest edition of this publication.

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

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications] is
indispensable for the~cofrect application of this publication.

Attention is drawn te the possibility that some of the elements of this IEC Publication may be the subject of pat¢nt
rights. IEC shall not be held responsible for identifying any or all such patent rights.

is redline\version of the official IEC Standard allows the user to identify the changes
de to-the previous edition IEC TR 62627-01:2016. A vertical bar appears in the margjin
erever a change has been made. Additions are in green text, deletions are |in

ikethrough red text.
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IEC TR 62627-01 has been prepared by subcommittee 86B: Fibre optic interconnecting devices
and passive components, of IEC technical committee 86: Fibre optics. It is a Technical Report.

This third edition cancels and replaces the second edition published in 2016. This edition

co

nstitutes a technical revision.

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

ed

a)

ition:

addition of cleaning tools for adhesive pad type and adhesive pen type in terms a

b)
TH
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th
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A
in

TH
st
Sp

definitions (Clause 3), in information (7.5 and 7.6), in fibre optic connectors and_th
applicable cleaning tools (Table 1 and Clause 8) and procedures (9.5, 9.6 and 9.7);

addition of classification of cleaning tools and machines (Figure 1).

e text of this Technical Report is based on the following documents:

Draft Report on voting

86B/4625/DTR 86B/4647/RVDTR

[l information on the voting for its approval can be found in thedreport on voting indicated
e above table.

e language used for the development of this TechnicakReport is English.

is document was drafted in accordance with ISO/IEC Directives, Part 2, and developed
cordance with ISO/IEC Directives, Part 1 and.JSO/IEC Directives, IEC Supplement, availak

scribed in greater detail at www.iec.ch/publications.

list of all parts in the IEC 62627 sseries, published under the general title Fibre op
erconnecting devices and passive/components, can be found on the IEC website.

e committee has decided that‘the contents of this document will remain unchanged until t
hbility date indicated on_the' IEC website under webstore.iec.ch in the data related to t
ecific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by-a revised edition, or

amended.:

n

in
le

www.iec.ch/members_experts/refdocs. Thesmain document types developed by IEC are

Fic

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -

Part 01: Fibre optic connector cleaning methods

1 _Scope

This part of IEC 62627, which is a Technical Report, details cleaning methods for fibre.optic
cdnnectors. It includes typical cleaning tools and machines, and cleaning procedures: Other
clganing methods-may exist. The impact of contamination and the reasons for connéctor visyal
ingpection and cleaning are described in Annex B. This document does not address the visyal
ingpection-eriteria procedures, which are covered in IEC 61300-3-35:2015.

Optical fibre patch cords are handled by the operators and maintenance &taff of optical netwdrk
syistems. This document-may-be-used is useful as a guideline to prepare instruction manugls
fof those involved in optical system maintenance and operation.

This document covers fibre optic connector plugs, optical adaptors, optical receptacles
(ekcluding optical transceivers) and dust caps. Guidelines for-eptical fibre optic connector end
fage cleaning methods for receptacle style optical transceivers are covered in IEC TR 6257244.

N

Normative references

L2 d

There are no normative referencés in this document.

3| Terms and definitions
Far the purposes ofthis document, the following terms and definitions apply.

ISO and IEC emaintain terminological databases for use in standardization at the followihg
addresses;

e | IEC Electropedia: available at http://www.electropedia.org/

e [ {S@ Online browsing platform: available at http://www.iso.org/obp

3.1 Cleaners

3.11

adhesive backed stick type cleaner

cleaning tool for-eptical-connector end-faces of fibre optic connector plugs, fibre optic connector
receptacles and-eptical fibre optic connector adaptors using a soft adhesive backing at the end
of a stick

3.1.2

adhesive pad type cleaner

cleaning tool for end-faces of fibre optic connector plugs using a pad style with soft adhesive
surface
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3.1.3

adhesive pen type cleaner

cleaning tool for end-faces of fibre optic connector plugs, fibre optic connector receptacles and
fibre optic connector adaptors using a pen style with a soft adhesive tape at the top of the tool

3.1.4

air duster

canned air

cleaning tool where compressed air is blown from a nozzle of a can

3J| 5

gds and vacuum type cleaning machine

opftical fibre optic connector end-face cleaning machine in which volatile liquid solvent{gas)
injected and extracted from a nozzle

S

3.1.6

pen type cleaner

prpbe type cleaner

clganing tool for-eptical fibre optic connector end-faces, receptaclesand-eptical fibre op
cdnnector adaptors where a tape cleaning cloth at the top of the togl-moves and cleans

C

3.1.7

reel type cleaner
cgssette type cleaner
ogtical fibre optic connector plug end-face cleaning tool(in which a cleaning cloth roll is packed
in|a cassette box, with a small window for cleaning

3.1.8

stick type cleaner
swab type cleaner
oftical fibre optic connector receptaclecand—eptical fibre optic connector adaptor end-fage
clganing tool in which a cleaning cloth-is attached to the top of a stick

3.  Optieal Fibre optic connector parts

3.1
bylkhead adaptor

od . o |

adaptor mounted, in.a panel

o

Ngte 1 to entry~ “A*bulkhead adaptor has one or more alignment sleeves in which two or more ferrules are aligndd.

connected to protect it from contammatlon

3.2.3

exposed plug end-face

EPE

fibre optic plug without any fixed optical end-face protection that-may can be held in the hand

EXAMPLE End of a patch cord.

Note 1 to entry: The ferrule is exposed to the air and is not confined within an alignment sleeve of a bulkhead
adaptor or device port. The end-face of the plug is easy to access and-may can be brought into contact with cleaning
material.
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3.24

port

open fibre optic alignment sleeve which contains a fibre optic plug end-face to which a fibre
optic plug-may can be mated

Note 1 to entry: In the case of a bulkhead adaptor, it is the open side of the adaptor after a fibre optic plug has
been inserted into one side. In the case of an optical device, it is the opening into which a user of the device will plug
a patch cord. The mating side of a port can only be accessed through the alignment sleeve. Therefore, the cleaning
material-shall-be is brought to the end-face through the alignment sleeve.

3.2.5

power blocking shuttered adaptor

oftical adaptor that has a shutter to block optical power emitted from-an-eptical a fibre op
cgnnector plug

C

Ngte 1 to entry:  An optical adaptor with shutter-sheuld-have is a structure that, when two-eptigal fibre oftic
cohnector plugs are interfaced and the-eptical fibre optic connector plug is removed at the shuttered.side, the shutter
aufomatically moves to block emitted optical power. There are two types of optical adaptors-with ‘'shutter that hgve
already been commercialized: one focuses on blocking the optical power and the other focuses on dust-proofness.
Gdnerally, power blocking shuttered adaptors that focus on blocking power often have~a'\metal shutter within the
optical adaptor.

Ndte 2 to entry: Refer IEC TR 62627-08.
4| Application of-optical fibre optic connectors

a1 General

Optical Fibre optic connectors consist of several parts: connector plugs, receptacles, adaptots,
dyst caps, etc.

Optical communication network equipment generally has optical adaptors on the front paneljor
the back-plane to interface with other equipment or transmission lines. An optical patch coid,
which has-eptical fibre optic connector plugs on both ends of an optical fibre cord, is generally
uged for optical connection between_equipment.

4.2 Influence of contamination of-eptical fibre optic connector end-faces

Optical network equipmentislocated in the central offices, data centres, computer rooms, efc.
ThHe environment of these“locations is not necessarily clean, and it is possible that dust [or
cdndensation is introduced onto the-eptical fibre optic connector end-faces, which-may can
affect their optical performances (see Annex B).

5| Care-irGuidelines for handling-eptical fibre optic connectors

5.1 (General Guidelines for careful handling fibre optic connectors

5.2 Storage of-optical fibre optic connectors

Unused ports on optical network equipment, and unused-eptical fibre optic connector plugs on
optical patch cords-sheuld-be are covered or capped by clean dust caps.-A-dustcap-should-reot
It is advisable adusted cap does not enter into contact with a fibre end-face when fitted. Optical
patch cords are-recommended-to-be stored in clean closed and sealed boxes or bags. Used
dust caps-sheuld-be are cleaned before storage. Dust caps-sheuld-be are stored in clean closed
and sealed boxes or bags.-H-isrecommended-that Storage boxes or bags are ESD (electric
static discharged) processed.
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5.3 Connection of-optical fibre optic connector plugs to ports on optical network

equipment

For safety reasons, before connection, optical power-sheuld-be is off. Dust caps-sheould-be are
removed just before the optical connection is made. Before the optical connection, both the
optical fibre optic connector end-faces to be mated-should-be are inspected, and cleaned if
necessary, unless otherwise recommended by the manufacturer. Annex C shows an example
of—eptical fibre optic connector end-face visual inspection equipment. It is advisable the
applicable cleaning tools and machines—should—be are appropriate for—eptical fibre optic
connector plugs and optical adaptors.

AA@e:—mspeeyen—eLep%eaJ—eennee@ekend%ees—me—e‘ean—epue@ Clean fibre optic connecllor

pl

5.4 Disconnection of-optical fibre optic connector plugs to ports

Be¢fore disconnection, optical power-should-be is off.

Im
cd

8 L=

c3
fe
pr
cl

Clause 7 describes cleaning tools and machines for-eptical fibre optic connectors.

Cleaning tools and(machines are classified as shown in Figure 1.

A General

Ilgs-should-be are inserted in ports and mated securely.

mediately after the disconnection, clean dust caps-sheould-be are fitted’to-eptical fibre op
nnector plugs and ports.

Dust caps

bny shapes and materials of dust caps are available_in the market. Appropriate dust ca
ould-be are fitted. For-eptical fibre optic connector plugs, there are typically two types of du
ps: covering the top of the ferrule, or covering part*of the plug housing. It is advisable du
ps-sheuld have a structure so that their innefisurfaces do not come into contact with t
rule end-face when dust caps are fitted. Dust caps are-recommended-to-be processed

baned using an air duster.

Cleaning tools and machines

Cc

DS
st
st
he
to

event the creation of a static electric charge'-ftisrecommended-that Dust caps-should-be are
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e cloths are also-recommended usually used.

o)

1 Reeltype
_| Drycloth — Stick type
— Pentype
Cleaners [ Sticktype
— Adhesive — Pad type
— Pentype
— Wet wipe
— Solvent
|~ Air duster
IEC

Figure 1 — Classification of cleaning tools and machines
btical Fibre optic connector cleaning tools or machines should be used.

btical Fibre optic-connector plugs are easier to clean than optical receptacles or optig
aptors. A typical eleaning method for-eptical fibre optic connector plugs is to wipe the ferry
d-face with awcloth. As rubbing-may is possible to produce a static electric charge, which-m|
n attract contamination, it is-recommended advisable to use-an-optical a fibre optic connec
baner withycloth that has been processed so that it will not create a static electric charge. Li

herthan a cloth type, adhesive cleaning tools are available. Adhesive cleaning tools do n

al
le
By
or
t-

ot

produce a static electric charge.

NOTE An ionizer can be useful to neutralize the electrostatic charge which can develop from the cleaning process.

Typical cleaning tools and machines are described in 7.2 to 7.10. This list is not exhaustive.

7.2 Reel type cleaner

A reel type cleaner is used for cleaning-eptical fibre optic connector plug end-faces, but is not
suited for cleaning optical receptacles. The cleaning cloth in the reel type cleaner is rolled and
packed in a cassette which has a small window into which the plug end-face is inserted for
cleaning. Figure 2 shows an example of a reel type cleaner. The cleaning process of connector
end-faces with reel type cleaner—may can result in an electrostatic charge (ESC) effect.
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Therefore-it-is—recommended-that, the cleaning cloth-has-been is processed to prevent the
creation of a static electric charge. The-optical fibre optic connector plug end-face to be cleaned
is pressed into then wiped along the cleaning cloth. The cleaning cloth-sheuld-be is advanced
before every cleaning to prevent contamination.

For the IEC 61754-7 series, type MPO connector plugs with guide-pins, dedicated reel type
cleaners are available in the market.

IEC

NAOTE Re ration-webdite
N = rattoR-webght

Sdurce: OPTIPOP®, fibre optic connector cleaner, reproduced with the pérnjission of NTT-AT.

Figure 2 — Example of a reel type cleaner

7.3  Stick type cleaner

A ptick type cleaner has cleaning cloth on the, tap*of a stick. It is sometimes called a "swab type
clganer". This cleaner is suitable for optical receptacles and optical adaptors. Figure 3 shoys
ar] example of stick type cleaners.

Lipt-free cloths are-recommended generally used. Cleaning material-sheuld-be are processged
to|prevent the creation of a static electric charge on the end-face. This type of cleaner-sheyld
bg is used once only.

There are several thicknesses of stick type cleaners available, depending on the ferryle
digmeter.

IEC

Source: CLETOP®, fibre optic connector cleaner, reproduced with the permission of NTT-AT.

Figure 3 — Example of stick type cleaners

7.4 Pen type cleaner

Pen type cleaners have a cleaning cloth on the top of the cleaner. The cleaning cloth rotates
when the top of the cleaner is pressed on the end-face of an optical receptacle, and cleans the
end-face. For some cleaners, as the width of the cleaning cloth limits the area of cleaning, only
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the centre of end-faces-may can be cleaned.-}tisrecommended-that The cleaning cloth-has
been is processed to prevent the creation of a static electric charge. The cleaning cloth-sheuld
be is lint-free. It is sometimes called a "probe type cleaner". Figure 4 shows an example of a
pen type cleaner.

IEC.

Nd
NPE=

3

EAN R Ontical Connector Cleaner NEOCILEAN R E Pan Tune NTT Adnr
EAN—Y P © e REeH—NE AN E T SR Y Pe N Vvahg

[oR

So
NT

A
ad
of
sg
ad

.p Adhesive backed stick type cleaner
SV

>

urce: NEOCLEAN®, fibre optic connector cleaner, NEOCLEAN R-E pen type, reproducted with @ ermission
T-AT. .

Figure 4 — Example of a pen type cleaner Q

S

hesive backed stick cleaners have a soft adhesive backing e top of the cleaner. T
hesive backed stick cleaner is briefly pressed into and réng ed from the end-face of
tical fibre optic connector, receptacle or-eptical fibre O%F onnector adaptor whereby t
ft adhesive backing removes dust and other particulagsﬁs\ igure 5 shows an example of
hesive backed stick type cleaner.

of

\ IEC
NOAOTE Ranroduced from f\nC:‘ TM Ontical Plua Ascscamhly Cleanar OPTO | EFAE TOMOEGAWA wehdita
NQTE produced—from—Oples TM,Optical Plug—AssemblyCleaner,  OPTO LEAF, TOMOEGAWA —websdite
hittp:

So
LT

7.

plug assembly cleaner, OPTO LEAF, reproduced with the permission of Tomoegawa (

urce: Optres™ |
D.

Qﬁgure 5 — Example of an adhesive backed stick type cleaner

b @esive pad type cleaner

Ad

h\a ive pad type cleaners have 3 soft adhesive thin sheet filled in a lattice box A fibre op

ic

connector plug can be cleaned (removing dusts and other particles) by pressed briefly on a soft
adhesive thin sheet and removed. A soft adhesive thin sheet is contacted the top surface of the
end-face of a fibre optic connector. An adhesive pad type cleaner is available for pinned MPO
connector plugs as the thin sheet is deformed. Figure 6 shows an example of an adhesive pad
type cleaner.
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Aq
ad
pe
cq
sd
pé
sh

So

A
th
cd
cl

Squrce: Optres™ optical plug assembly cleaner, OPTO LEAF, reproduced with the permission of Tomoeg@

7.f  Adhesive pen type cleaner q/

.B Gas an

Figure 6 — Example of an adhesive pad type cleaner

>
3V

hesive pen type cleaners have a soft adhesive tape at the top of the &er After the s
hesive tape is rotated and fresh tape part is placed at the top of t aner, the adhesi

n type cleaner is briefly pressed into and removed from the %h ace of an fibre opfi

nnector plug, fibre optic connector receptacle or fibre optic co;n or adaptor whereby t

ft adhesive tape removes dust and other particulates, and cl the end-face. An adhesi
n type cleaner is available for pinned MPO connector plug e tape is deformed. Figure
ows an example of an adhesive pen type cleaner.

p pen typ \<</

B\ IEC
o

O
urce: Optres™ | optical pIu{%}sembly cleaner, OPTO LEAF, reproduced with the permission of Tomoegawa Q

Figure 7 — Example of an adhesive pen type cleaner

O

vaéuum cleaning machine

volatile i solvent is injected and extracted from a nozzle. Contamination is removed
b solv It is advisable liquid-sheuld does not enter the cable elements or other parts of
nne where it cannot be removed. Figure 8 shows an example of a gas and vacud
ing machine.
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Sq

7.

An air duster is widely used for cleaning electronic and electric equipment. Compressed air
bwn from the nozzle of a can. It is sometimes called "canned air*- Examples of materials }re

bl
di
H
fof
ef

NG

IEC

urce: CleanBlastPRO™, reproduced with the permission of Viavi solutions.

Figure 8 — Example of a gas and vacuum cleaning machine

D Air duster

luoroethane (HFC-152a), trifluoroethane (HFC-143a) or_ ‘tetrafluoroethane (HFC-134
FC-152a has a lower global warming potentials (GWP) indéx)than HFC-143a, which is bet

the environment.-Care-should-be taken-as-some-airdusters may leave-a-stain-on-the ferry

ld-face- Figure 9 shows an example of an air duster.

@Y

TE  Reproducedfrom th W microcareelectronics-comipr roduct/voc-free-flux-remover-yltraclear

S

)-
er
e

Sq

7.
TH

for
Iveht-should usually remains after cleaning Using a solvent prevents the creation of a stafi

SQ

D D
Rept Ipr produ
urce: MicroCare™, reproduced with the permission of MicroCare.

Figure 9 — Example of an air duster

10 Tissue Wipe and solvent — Wet cleaning

e wet.cleaning method uses a solvent, such as isopropyl alcohol, with cleaning-tissues wip
optical elements to clean the-optical fibre optic connector end-face. No residue from t

el

.,bl.llb blldlge On lIIU CIIU Idbe dIIU Ib DUIIICLIIIICD UIIUL,I.IVU IUI IUIIIUVIIIg buu\y bUIIl.dIlIIIIdl.Ib

After wet cleaning, dry cleaning is-recommended performed to remove solvent residue. —|—t—|—S
recommended-that The cleaning-tissues wipes are lint-free.

8

Optical Fibre optic connectors and their-applicable corresponding cleaning
tools and machines

Table 1 shows typical-eptical fibre optic connectors and their-applicable corresponding cleaning
tools and machines. For power blocking shuttered adaptors, stick type tools cannot be used as
the cleaning cloth on top of the stick-may can be caught by the shutter plate.
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Table 1 —Applicable Cleaning tools and
machines for typical-optical fibre optic connector parts

Tools and machines Plugs Adaptors/ Power blocking Dust caps
receptacles with shuttered adaptors
connected plugs on with connected

back side plugs on back side
Reel {cassette} recommended Most N/a N/a N/a
type common
Stick type N/a recommended Most N/a N/a
Pen type applicable Alternative | recommended Most | recommended Most N/a

common common
Aghesive backed apphicable Alternative | recommended Most | recommended Most N/a
stick type comon common
Aflhesive pad type Most common N/a N/a N/a
Aflhesive pen type Alternative Most common Most common N/a
Gps and vacuum applicable Alternative | applicable Alternative N/a N/a
Afr duster N/a N/a N/a applicable Alternatiye
Pgper Wipe and apphieable Alternative N/a N/a N/a
s¢lvent

T
>0

HHustcaps-are-dirty;—cleanthe-caps For dust caps, an allernate method to an air duster, whif

is|suitable for one single dust cap, is to clean multiple caps at one time using an ultrasornic
cleaner filled with a suitable solvent. Attention is drawn to the fact that liquid cleaning can leaye
a fesidue.

9( Procedures

9.1 General

Ag described in 5.3, it-may can‘be’necessary to inspect and clean both sides and the inside |of
the sleeve of a connection before they are mated unless otherwise recommended by the
manufacturer. Precautionsor'the cleaning process is described in Annex A.

9.2 Basic procedure of cleaning

Unless otherwisé_recommended by the manufacturer, the basic procedure of cleaning is pgs
follows.

a)| Inspegdt the—eptical fibre optic connector end-face for contamination or damage befgre
cleaning.
b)| \Bfy clean the-eptical fibre optic connector end-face if contamination, scratches or defegts

£ pu |
arc 1uuttJ.

c) Inspect the—optical fibre optic connector end-face after every cleaning to determine if
contamination has been removed.

d) Repeat b) and c) several times. If contamination still remains, it-may can be due to
contamination of the cleaning tools.

e) If contamination remains after dry cleaning several times, try wet cleaning using a solvent.
f) After wet cleaning, dry clean again.

g) Inspect the-eptical fibre optic connector end-face after every cleaning, and judge according
to the pass/fail criteria.

h) Repeat f) and g) several more times, if needed.
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9.3 Procedure to clean exposed plug end-faces with a reel type cleaner

The procedure to clean exposed plug end-faces with a reel type cleaner is as follows.

a)
b)

Before cleaning, inspect the plug. If it is clean, do not clean it.
First, try a dry cleaning method, as shown in Figure 10:

1) use a designed-for-optics cleaner;

2) clean as per the manufacturer’s instructions;

3) inspect after every cleaning attempt;

d)

1t
oq
ty

4) repeat 2 or 3 times, if needed;
5) if the debris remains it is bonded to the surface or mated-in (not removable).

IEC

Figure 10 — Cleaning with areel type cleaner

Next, try a wet-to-dry cleaning method:

1) use a designed-for-optics solvent;

2) do not saturate the cloth or tape: damp is effective, soaking wet is not;
3) clean as per the plug manufacturer’s instructions;

4) wet cleaning shall be followed immediately by dry cleaning. Wet-dry can be one st
(moving from damp to drylon a wipe) or two steps (damp wipe followed by dry wipe);

5) inspect after every cleaning attempt;
6) repeat 2 or 3 times.if needed;

7) if the debris remains, it is mated-in (not removable).

Compare the plug end-face with the pass/fail criteria-to-decide-to-eitheruse-ofreplacet|
plag in IEG 64300-3-35 and decide to either use or test the plug against its optid

performanee specification (typically attenuation and/or return loss).

s recommended-tofollow The plug manufacturer’s instructions are followed for cleaning fib

bically one or two 25 mm strokes of the cleaning material is sufficient. Enough pressure-sh;

tic, plugs. Do not clean against a hard surface. When using a wipe or reel type cleangr,

al

re

o

be

: I ! 4l el e ol £ . + ) 1l ol : + £ + 4l
1S dpplecu SU Uidl UTC TCSITTTUVLCOUTITOTTTITYG TiatCrial diftows Ui1c Wipc U COTTTOUTTIT tU UTS Tl

face geometry of the plug ensuring the entire plug end-face has been cleaned.

9.4 Procedure for port cleaning using a stick type or a pen type cleaner

Plugs that can be removed from an optical adaptor for cleaning-sheuld-be are removed and
cleaned.

a)
b)

Before cleaning, inspect the plug: if it is clean, do not clean it.

First, try a dry cleaning method, as shown in Figure 11 and Figure 12:

1) select the designed-for-optics cleaner that corresponds to the plug type/ferrule size;
2) clean as per the plug manufacturer’s instructions;
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3) inspect after every cleaning attempt;
4) repeat 2 or 3 times, if needed;
5) if the debris remains, it is bonded to the surface or mated-in (not removable).

IEC

Figure 11 — Cleaning ports using a stick type cleaner

IEC

Figure 12 — Cleaning ports using a pen type cleaner

c)| Next, try a wet -to-dry cleaning method:
1) apply a designed-for-optics solvent to,a clean designed-for-optics cleaning wipe;

2) moisten the tip of the cleaning tooel by touching it to the solvent spot on the cleanipg
wipe;

3) clean as per the plug manufacturer’s instructions;

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

5) inspect after every-attempt;
6) repeat 2 or 3 times, if needed;
7) if the debris;remains, it is mated-in (not removable);

d)] Compare_the plug end-face with the pass/fail criteria-to-decide-to-eitheruse-orreplace-the
plug iInYEC 61300-3-35 and decide to either use or test the plug against its optidal

performance specification (typically attenuation and/or return loss).

Iect a swab or port cIeanlng deV|ce that is manufactured for the size and type of plug be| ng

It |sreeemmeaded4hat important the user follow the manufacturer s instructions for use with aII
fibre optic cleaning devices.

Stick type cleaning detail: place the cleaning end of the swab into the port and rotate the swab
while applying appropriate pressure to the plug end-face. Usually, pushing so that the
compression spring in the plug is slightly activated is ideal for 2,5 mm plugs. Rotating the swab
several times is sufficient. The swab-sheuld is only-be used once and then discarded. If the
user is cleaning angled polished plugs — angled physical contact (APC) which are typically
marked green plug housing or bulkhead adaptor —, then using a 1/4 turn back and forth rotation
may can help the swab end-face conform to the 8° angle.

Pen type cleaning detail: insert the device into the alignment sleeve and activate the cleaner to
perform the mechanical clean either by pushing the device or by pressing on a button on the
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device. For wet-to-dry cleaning, an additional activation of the device assures that any excess
solvent has been removed.

9.5 Procedure for port cleaning using an adhesive backed stick type cleaner

Adhesive backed stick type-cleaning cleaner detail: insert the cleaning end of the stick into the
port of the-optical fibre optic connector, receptacle or-eptical fibre optic connector adaptor and
apply some pressure briefly, then remove (see Figure 13).

Depending on manufacturer guidelines, repeat the process of inserting the stick into the port,

pr
3

us

A
th

Fd
er

It
fo

imes.

Q}/

Deépending on the manufacturer’s guidelines, the same adhesive backed stick cI&éﬁ?r can
ed on multiple ports before being discarded.
N -
Q

S

Q IEC

: : N -
Figure 13 — Cleaning ports us@ an adhesive stick type cleaner

%
.p  Procedure for plug cleaning u§'i’§an adhesive pad type cleaner

hesive pad type cleaner detail: piigé an fibre optic connector plug onto a surface of adhesi
n sheet in a pad type cleaner l@'e ly, then remove (see Figure 14).

r pinned MPO connect&i}@u{zjs, press the surface of adhesive thin sheet until attach to t
d-face.

s important to u sh surface of adhesive thin sheet for every single cleaning process, a
low the manufacilrer’s instructions for use.

essing briefly and removing a number of times. Typically, this process can be repeated Qc

ut

Figure 14 — Cleaning with a pad type cleaner
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9.7 Procedure for port cleaning using an adhesive pen type cleaner

Adhesive pen type cleaner detail: after the adhesive tape is rotated, briefly press the top of the
cleaner on the end-face of a fibre optic connector plug, fibre optic connector receptacle or fibre
optic connector adaptor, then remove (see Figure 15).

For pinned MPO connector plugs, press the surface of adhesive tape until attach to the end-
face.

It

s important to use fresh part of adhesive tape for every single cleaning process, and foll

thp manufacturer’s instructions for use. A

Figure 15 — Cleaning with an adhesive pen type cleaner

9.8 Cleaning procedure using a gas and an@n type cleaning machine

Insert the nozzle into the receptacle of an \al adaptor to clean the optical end-face. T

clganing machine injects a volatile solvent into the—transceiver receptacle to dislod

Ccg
it

ntamination and then extracts the solv to remove the contamination. For operating detai
s important the instruction manual provided with the machine by the supplier-should-be

thproughly reviewed before use. A‘\

\O
&

-

w
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Annex A
(informative)

Precautions for the cleaning process

A.1 Material to be cleaned

A.

le‘less otherwise recommended by the manufacturer, plug end-faces-should-be are inspect

fir
ar

A,

1.1 Plug connector

5t, cleaned if necessary, then mated. This applies to plugs with a single fibre cylindricahferrd
d a multi-fibre rectangular ferrule.

1.2 Plug connector inside adaptors

e

Unless otherwise recommended by the manufacturer, ferrule end-faces,yinside of connecfor

pl
in
cd

A,

An adaptor for a cylindrical ferrule plug usually contains amalignment sleeve. Although there

Nng
th
in

A.

TH
ey
neg
in

If
th
re

pr
Cg

A

a)

Igs inside ports and receptacles-sheuld are also-be inspected first, cleaned if necessary, th
serted into the plugs. The receptacle connectors are widelyyused as interface
mmunication equipment, measuring instruments, transceivers, eté:

1.3 Adaptor for a cylindrical ferrule plug

end-face in the adaptor, the inside of the sleeve-should-be is cleaned. Contamination insi
e sleeve-may can spread onto the plug end-face dufring mating. Therefore, the cleaning of t
side of the sleeve is important to maintain the cleanliness of plug end-faces.

1.4 Timing of the cleaning
ere is a possibility that contamination adheres to the end-face at any time. Therefore, befg
ery connection, unless otherwise recommended by the manufacturer, inspection and

cessary cleaning of the plug end<face-should-be is performed. After every cleaning,
spection of the plug end-face-shouldfollow is performed to ensure a clean end-face.

e plug end-faces on bath'ends of the patch cord-sheuld-be are cleaned, unless otherwi

pbable that it was:‘clean when tested at the manufacturing plant but it could becorn
ntaminated before/the package is opened to install the fibre optic cord.

2 Additional information

Isapropyl alcohol (IPA) and some liquid cleaners will absorb moisture from its surrounding

ibcluding air. Therefore, a container of IPA left open to the air can easily become dilut

commended by the gmanufacturer, before mating if no inspection has been carried out. It|i

BN
in

re
if

nstalling a fibre optic patchicord in a network, even a brand new one (right out of the package),

SY
bd

and contaminatad Contaminatad IPA _can laavae a9 racidua aon tho ognd faorg Af tho nl
SHe—GoRta R Hatea- FaHRate-a—+——cai—eaY +—e-SaHe A—Re Ro-+a66 —hR t

b)

c)

d)

contributing to the reduced performance of the fibre optic link. IPA with a volume fraction
95 % or higher-sheould-be is used.

pHig

of

Not all materials are suitable for cleaning optical plugs. Materials not specifically designed

for optical cleaning (e.g. cotton swabs, some types of-tissue—paper wipe, some types

of

foam)-may can contain contaminants that will remain on the fibre surface, or break down

and leave material remnants on the plug.

Repackaging of wipes or swabs into one's own containers-may can contaminate the cleaning
products. Cleaning wipes or swabs removed from packaging and left "out" before use can

pick-up contaminates from the air or handling.

If in doubt about the cleanliness/effectiveness of the fibre optic cleaning products, try the

"do no harm" test. Take a clean plug (verified-clean by inspection with a microscope).
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e)

g)

h)

1) Clean it with the appropriate cleaning materials.

2) Re-inspect the end-face with a microscope. Has the process damaged or added any

contamination to the plug end-face?
3) The process-may can be repeated several times.

4) It is not unusual for cleaning products to occasionally leave some contamination on the

end-face.
Use of canned air to directly clean the end-face of a fibre optic plug or port is n

ot

Feeemmended advisable. Canned air can conta|n some oils, WhICh are out- gassed by the

spraymg after the can has not been used The high velocity air could force some-h
contaminates onto the plug surface potentially damaging it. Canned air is under press
and cools as it leaves the confines of the container. Therefore, it can chill the“optig
component causing moisture in the air to condense on the surface, likely)depositi
contaminants.

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

1) Lint free wipes-shall-be are packaged so that the wipe does nat-become contaminat
in transport, storage or use.

2) Liquid cleaners-shall-be are packaged so that they cannot{be contaminated.

rd
re
al

e Hermetically sealed containers that dispense solvents only when being used dre

best.

e Propellants in aerosols—sheuld usually dosnot contribute to the contaminati
problem.

Opened containers of IPA will absorb moisture from the air along with any airbor
contaminates dissolved in that moisture in the air and leave a residue on the end-face.

Unless otherwise recommended by the manufacturer, inspect both plugs before making t
connection. This is the only way to ensure the devices are clean and safe to connect.
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Annex B
(informative)

General information on contamination

B.1 Impact of contamination

B.1.1 General

C(Lntamination is the most common source of problems in optical networks. A single pariigle
logated on the core of a single mode fibre can cause significant back reflection, attenuation’and
figre damage. IEC TR 62627-05 contains an investigation on the impact of contamination on
the optical performance of-eptical fibre optic connectors.

Wijth increased data rates, it has become increasingly important to ensure-that all plugs apd
adaptors are inspected and, if necessary, cleaned before mating. This means that both sidgs
of|a connection and the inside of the adaptor sleeve-sheould-be are inspécted unless otherwige
recommended by the manufacturer, and if necessary, cleaned before)'making the connectign.
This applies to test equipment and test cords as well as network components. New plugs-shgh
bg are inspected unless otherwise recommended by the mandfacturer, and if necessaty,
clganed. Inspecting and cleaning every connection every time is the best assurance of a relialjle
oftical network.

Bl1.2 High power levels

High power levels-may can be experienced in transmission fibres, particularly where Raman
amplifiers are used — pump power levels of oneiwatt (+30 dBm) or more-may can be present|in
the core of the fibre giving an energy density‘eéquivalent to 12,5 GW/m2 for a single mode care
with an effective area of 80 um2. High power levels—may can also be used for informatipn
transmission in dense wavelength division multiplexing (DWDM) systems, where high power
sylstems-may can have 100 mW to 1 W-total signal power. When optical power of this magnitugle
is transmitted within a single mode fibre, any contamination on the end-face of a fibre optic plug
will be heated to extremely high temperatures resulting in possible vaporization of the
cdntaminate and melting of the glass, thereby destroying the integrity of the connection apd
reguiring a complete replacement of the connection components.

B[1.3 High data rates

Wijth the onset of-high data rate systems at 1 Gbit/s and above, cleaning multimode fibre oplic
pligs has become much more important. In the past, at slower data rates (10 Mbit/s and
170 Mbit/s), Ahe use of LEDs as the light source and the larger size of the multimode core
allowed for\\"some" contamination without noticeable network performance degradatign.
Equipmentpower budgets were typically in the range of 10 dB to 15 dB. Now with data rates|at
1 Gbitls) 10 Gbit/s and higher data rates, the allowable channel insertion loss-may can be ps
lowas 2,35 dB for example. Also, the use of VCSELs means that plug cleanliness is necessqry
to ensure minimarl back reffection thereby ensuring system performance.

B.2 Source of contamination

B.2.1 Mishandling

Mishandling of a plug end-face is the most common source of contamination. Accidentally
touching the end-face will spread skin oil or hand lotion across the end-face. Accidentally
brushing the plug end-face on clothing can leave skin oil or other oil previously absorbed by the
fabric, lint generated from the material, particles held in the fabric or surfactants from previous
cleaning of the garment. Leaving a fibre optic port or plug end-face unprotected from the
environment subjects the end-face to environmental sources of contamination as discussed
below.


https://iecnorm.com/api/?name=b6f915cc3397a25eafeef39cc1d23028

IEC TR 62627-01:2023 RLV © IEC 2023  -23 -

Typical examples of contamination are shown in Figure B.1.

f

R

IEC IEC

Bj2.2 Environmental sources

Environmental sources of contamination are too numerous to catalogue/completely. Buildipg

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

Figure B.1 — Typical examples of contamination

materials are a common contributor to fibre optic plug contaminatienj ,sawdust, sheet plasfer

dyst and paint fumes are all potential contributors. Pollutants in the air can find their way onto
plig end-faces. In dry climates, airborne dust particles will find4their way onto plug end-facgs.

In
Co

industries, the variety of potential contaminants becomes.very large.

Bj2.3 Contamination travels

Contamination travels between plugs, as illustrated in the images in Figure B.2. The insertipn

of
in
p

ctures of the results of mating a clean, plug with a contaminated plug.

very damp humid areas, airborne contaminates can c¢ondense on the plug end-fade.
nsidering fibre optic applications exist in military, medical, oil and gas and manufacturing

a contaminated plug into a port will spread‘that contamination to the mated end-face, whigh
turn will spread the contamination to thehext plug that is plugged into the port. Below gre

xO
oF
N
IEC
a)\ Plug A before mating b) Plug B before mating
- v' ' ‘. V
IEC
c) Plug A after mating d) Plug B after mating

Figure B.2 — Results of mating
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Contamination migration

IEC TR 62627-01:2023 RLV © IEC 2023

Contamination can migrate toward the core, as shown in Figure B.3. Initial contamination
outside the core zone can be broken up by mating and travel toward or onto the fibre core.

-

- - o

9

AN

IEC

B3

B{3.1

IEC

a) Initial contamination

qr
b) Af@$ mating
Figure B.3 — Contamination migration
N
S

Problems due to end-face contaminatio

O
L

Signal degradation

N
An example of signal degradation (increas&battenuation and back reflection) is shown
Figure B.4.

\$®

4 Clean connection Fi contamination and its affect on signal performance
xQ

1310 nm  &1000 % 140 OTDR tracel

B2000m 171P™E

Back reflection = —65,5 dB
Total loss = 0,243 dB

A 000 ™ 7004 AR ZN00m 81718 25807 @/'m

Dirty connectors

Back reflection = —67,5 dB
Total loss = 0,250 dB

Back reflection = -32,5 dB
Total loss = 4,87 dB

100 150

Clean connection vs. dirty connection

This OTDR trace illustrates a significant decrease in signal
performance when dirty connectors are mated

Back reflection = -32,5 dB
Total loss = 4,87 dB

IEC

Figure B.4 — Signal degradation due to contamination

n
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B.3.2

A dirty or contaminated plug can embed debris into the fibre. Once debris has been embedded
into the fibre surface, cleaning might not remove it, as shown in Figure B.5. If this occurs in the

Permanent damage

core zone, the plug has been permanently degraded.

IEC IEC

a) Dirty fibre prior to mating b) Fibre after cleaning

Figure B.5 — Permanent damage due to con

&

) '\?: debri
)
rﬁgktion
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Annex C
(informative)

Example of inspection equipment

Video fibre microscopes display a magnified image of the plug end-face on a screen. They can
be used to inspect ferrule end-faces for either a plug or port. Figure C.1 shows an example of
the typical FO plug inspection procedure.

IEC IEC

a) Fibre microscope for a plug b) Fibre micréscope for port

Figure C.1 — Patch-cord inspection and portiinspection
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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization-compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote“internatio

in addition to other activities, IEC publishes International Standards, Technical Specifications)Technical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC ‘Rublication(s)”). Th
preparation is entrusted to technical committees; any IEC National Committee interestéd, in the subject dealt W
may participate in this preparatory work. International, governmental and non-goverpmental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with thé)lnternational Organization
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations

The formal decisions or agreements of IEC on technical matters express, as\fiearly as possible, an internatio
consensus of opinion on the relevant subjects since each technical _committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international’ use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are made\to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for“the way in which they are used or for g
misinterpretation by any end user.

In order to promote international uniformity, IEC Natiémal” Committees undertake to apply IEC Publicatid
transparently to the maximum extent possible in their national and regional publications. Any divergence betwe
any IEC Publication and the corresponding national¢or_regional publication shall be clearly indicated in the latt

IEC itself does not provide any attestation of canformity. Independent certification bodies provide conform
assessment services and, in some areas, aceess to IEC marks of conformity. IEC is not responsible for 3
services carried out by independent certification bodies.

All users should ensure that they have theétlatest edition of this publication.

members of its technical committees-and IEC National Committees for any personal injury, property damage
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising out of the\publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications
indispensable for the~cofrect application of this publication.

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

C TR 62627-01 has been prepared by subcommittee 86B: Fibre optic interconnecting devic
d passive components, of IEC technical committee 86: Fibre optics. It is a Technical Repo|
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No liability shall attach to IEC or itsrdirectors, employees, servants or agents including individual experts gnd
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iS.third edition cancels and replaces the second edition published in 2016. This editi

constitutes a technical revision.

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

a)

b)

addition of cleaning tools for adhesive pad type and adhesive pen type in terms and
definitions (Clause 3), in information (7.5 and 7.6), in fibre optic connectors and their

applicable cleaning tools (Table 1 and Clause 8) and procedures (9.5, 9.6 and 9.7);
addition of classification of cleaning tools and machines (Figure 1).
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e text of this Technical Report is based on the following documents:
Draft Report on voting
86B/4625/DTR 86B/4647/RVDTR

Il information on the voting for its approval can be found in the report on voting indicated in

the above table.
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is document was drafted in accordance with ISO/IEC Directives, Part 2, and develeped |in
cordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplementavailaljle
www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
scribed in greater detail at www.iec.ch/publications.

list of all parts in the IEC 62627 series, published under the genéral title Fibre optfic
erconnecting devices and passive components, can be found on the/JE€ website.

e committee has decided that the contents of this document wilh.remain unchanged until the

stability date indicated on the IEC website under webstore.iet.ch in the data related to the

SP

ecific document. At this date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

g
g

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that

L=

ontains colours which are considered to be useful for the correct understanding of it
ontents. Users should therefore print this document using a colour printer.
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paning methods exist. The impact of contamination and the reasons for connéector visyal
Epection and cleaning are described in Annex B. This document does not address the visdal
spection procedures, which are covered in IEC 61300-3-35.

is part of IEC 62627, which is a Technical Report, details cleaning methods for fibré.optic
nnectors. It includes typical cleaning tools and machines, and cleaning procedures: Othler

ptical fibre patch cords are handled by the operators and maintenance &taff of optical netwdrk

1724
()

stems. This document is useful as a guideline to prepare instruction manuals for tho
olved in optical system maintenance and operation.

is document covers fibre optic connector plugs, optical adaptors, optical receptaclges

kcluding optical transceivers) and dust caps. Guidelines’ for fibre optic connector end-fage
paning methods for receptacle style optical transceivers are covered in IEC TR 62572-4.

Normative references

ere are no normative references in this dociwnent.

Terms and definitions
r the purposes of this document, the following terms and definitions apply.

O and IEC maintain terminological databases for use in standardization at the following
dresses:

IEC Electropediaiiavailable at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp
1  Cleaners

1.1
hesive backed stick type cleaner
paning tool for end-faces of fibre optic connector plugs, fibre optic connector receptacles and

fibre optic connector adaptors using a soft adhesive backing at the end of a stick

3.1.2

adhesive pad type cleaner

cleaning tool for end-faces of fibre optic connector plugs using a pad style with soft adhesive
surface

3.1.3

adhesive pen type cleaner

cleaning tool for end-faces of fibre optic connector plugs, fibre optic connector receptacles and
fibre optic connector adaptors using a pen style with a soft adhesive tape at the top of the tool
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3.1.4

air duster

canned air

cleaning tool where compressed air is blown from a nozzle of a can

3.1.5

gas and vacuum type cleaning machine

fibre optic connector end-face cleaning machine in which volatile liquid solvent (gas) is injected
and extracted from a nozzle

3.1.6

pen type cleaner
prpbe type cleaner
clganing tool for fibre optic connector end-faces, receptacles and fibre optic connector-adaptdrs
where a tape cleaning cloth at the top of the tool moves and cleans

3.0.7

reeel type cleaner
cgssette type cleaner
figre optic connector plug end-face cleaning tool, in which a cleanifig'€loth roll is packed in a
cgssette box, with a small window for cleaning

3.1.8
stjck type cleaner
swab type cleaner

figre optic connector receptacle and fibre optic conmector adaptor end-face cleaning tool |in
which a cleaning cloth is attached to the top of a stick

3.2 Fibre optic connector parts

3.p.1

bylkhead adaptor

adaptor mounted in a panel

Ngte 1 to entry: A bulkhead adaptar,has one or more alignment sleeves in which two or more ferrules are aligngd.
3.p.2

dyst cap

cdver or cap which is attached to a fibre optic connector plug, a fibre optic connector adapfor
or| an optical receptacle when the fibre optic connector is not connected to protect it frdgm
cgntamination

3.p.3
eXposed pltug end-face

EPE
fit?re optic plug without any fixed optical end-face protection that can be held in the hand

EXAMPLE End of a patch cord.

Note 1 to entry: The ferrule is exposed to the air and is not confined within an alignment sleeve of a bulkhead
adaptor or device port. The end-face of the plug is easy to access and can be brought into contact with cleaning
material.

3.2.4

port

open fibre optic alignment sleeve which contains a fibre optic plug end-face to which a fibre
optic plug can be mated

Note 1 to entry: In the case of a bulkhead adaptor, it is the open side of the adaptor after a fibre optic plug has
been inserted into one side. In the case of an optical device, it is the opening into which a user of the device will plug
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a patch cord. The mating side of a port can only be accessed through the alignment sleeve. Therefore, the cleaning
material is brought to the end-face through the alignment sleeve.

3.2.5
power blocking shuttered adaptor
optical adaptor that has a shutter to block optical power emitted from a fibre optic connector

plug

Note 1 to entry:  An optical adaptor with shutter is a structure that, when two fibre optic connector plugs are
interfaced and the fibre optic connector plug is removed at the shuttered side, the shutter automatically moves to
block emitted optical power. There are two types of optical adaptors with shutter that have already been
coffnmercialized: one focuses on DIOCKINg the optical power and the other focuses on dusi-prooiness. Generally,
poper blocking shuttered adaptors that focus on blocking power often have a metal shutter within the optical adaptpr.

Ngte 2 to entry: Refer IEC TR 62627-08.
4| Application of fibre optic connectors

a1 General

Fipre optic connectors consist of several parts: connector plugs, receptacles, adaptors, dyst
cqps, etc.

Optical communication network equipment generally has optieal adaptors on the front paneljor
the back-plane to interface with other equipment or transmission lines. An optical patch coid,
which has fibre optic connector plugs on both ends of an ‘eptical fibre cord, is generally used
fol optical connection between equipment.

4.2 Influence of contamination of fibre optic.connector end-faces

Optical network equipment is located in the central offices, data centres, computer rooms, efc.
The environment of these locations is not’necessarily clean, and it is possible that dust [or
cgndensation is introduced onto the fibre optic connector end-faces, which can affect thei
optical performances (see Annex B).

14
-

5| Guidelines for handling“fibre optic connectors

5.1 Guidelines for careful handling fibre optic connectors

Clause 5 describes _guidelines for handling fibre optic connectors.

5.p Storagetoffibre optic connectors

Unused poris on optical network equipment, and unused fibre optic connector plugs on optigal
pdtch cords are covered or capped by clean dust caps. It is advisable adusted cap does not
enter into contact with a fibre end-face when fitted. Optical patch cords are stored in clegn

clpsed and sealed boxes or bags. Used dust caps are cleaned before storage. Dust caps ie
st ! . ' ic

discharged) processed.

5.3 Connection of fibre optic connector plugs to ports on optical network equipment

For safety reasons, before connection, optical power is off. Dust caps are removed just before
the optical connection is made. Before the optical connection, both the fibre optic connector
end-faces to be mated are inspected, and cleaned if necessary, unless otherwise recommended
by the manufacturer. Annex C shows an example of fibre optic connector end-face visual
inspection equipment. It is advisable the applicable cleaning tools and machines are appropriate
for fibre optic connector plugs and optical adaptors.

Clean fibre optic connector plugs are inserted in ports and mated securely.
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5.4 Disconnection of fibre optic connector plugs to ports

Before disconnection, optical power is off.

Immediately after the disconnection, clean dust caps are fitted to fibre optic connector plugs
and ports.

6 Dust caps

Many shapes and materials of dust caps are available in the market. Appropriate dust caps\are
fitted. For fibre optic connector plugs, there are typically two types of dust caps: covering-the
top of the ferrule, or covering part of the plug housing. It is advisable dust caps have a structure
sq that their inner surfaces do not come into contact with the ferrule end-face wher dust caps
arg fitted. Dust caps are processed to prevent the creation of a static electric charge//Dust caps
are cleaned using an air duster.

7| Cleaning tools and machines

71 General

Clause 7 describes cleaning tools and machines for fibre optie connectors.

Cleaning tools and machines are classified as shown in Rigure 1.
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Reel type
_| Drycloth Stick type
Pen type
Cleaners Stick type
— Adhesive Pad type
Pen type
— Wet wipe
— Solvent
|~ Air duster
IEC

Fipre optic connector cleaning tools or machines should be used.

Fipre optic connecteriplugs are easier to clean than optical receptacles or optical adaptors.
typical cleaning method for fibre optic connector plugs is to wipe the ferrule end-face with
clpth. As rubbing is'possible to produce a static electric charge, which can attract contaminatig
it [s advisable to use a fibre optic connector cleaner with cloth that has been processed so th
it will not create a static electric charge. Lint-free cloths are also usually used.

Othet, than a cloth type, adhesive cleaning tools are available. Adhesive cleaning tools do n

produce a static electric charge.

Figure 1 — Classification of cleaning tools and machines

ot

NOTE An ionizer can be useful to neutralize the electrostatic charge which can develop from the cleaning process.

Typical cleaning tools and machines are described in 7.2 to 7.10. This list is not exhaustive.

7.2 Reel type cleaner

A reel type cleaner is used for cleaning fibre optic connector plug end-faces, but is not suited
for cleaning optical receptacles. The cleaning cloth in the reel type cleaner is rolled and packed
in a cassette which has a small window into which the plug end-face is inserted for cleaning.
Figure 2 shows an example of a reel type cleaner. The cleaning process of connector end-faces
with reel type cleaner can result in an electrostatic charge (ESC) effect. Therefore, the cleaning
cloth is processed to prevent the creation of a static electric charge. The fibre optic connector


https://iecnorm.com/api/?name=b6f915cc3397a25eafeef39cc1d23028

IEC TR 62627-01:2023 © IEC 2023 -1 -

plug end-face to be cleaned is pressed into then wiped along the cleaning cloth. The cleaning
cloth is advanced before every cleaning to prevent contamination.

For the IEC 61754-7 series, type MPO connector plugs with guide-pins, dedicated reel type
cleaners are available in the market.

So

A
cl
an

Li

Th
di

So

.B  Stick type cleaner

IEC

urce: OPTIPOP®, fibre optic connector cleaner, reproduced with the permission of NTI=AT.

Figure 2 — Example of a reel type cleaner

stick type cleaner has cleaning cloth on the top of a stick Nt is sometimes called a "swab ty
paner”. This cleaner is suitable for optical receptacles_and optical adaptors. Figure 3 sho
example of stick type cleaners.

nt-free cloths are generally used. Cleaning material are processed to prevent the creation
static electric charge on the end-face. This‘type of cleaner is used once only.

ere are several thicknesses of stick type cleaners available, depending on the ferry
hmeter.

IEC

urce: .CLETOP®, fibre optic connector cleaner, reproduced with the permission of NTT-AT.

Figure 3 — Example of stick type cleaners

of

7.4 Pen type cleaner

Pen type cleaners have a cleaning cloth on the top of the cleaner. The cleaning cloth rotates
when the top of the cleaner is pressed on the end-face of an optical receptacle, and cleans the
end-face. For some cleaners, as the width of the cleaning cloth limits the area of cleaning, only
the centre of end-faces can be cleaned. The cleaning cloth is processed to prevent the creation
of a static electric charge. The cleaning cloth is lint-free. It is sometimes called a "probe type
cleaner". Figure 4 shows an example of a pen type cleaner.
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3

Source: NEOCLEANS®, fibre optic connector cleaner, NEOCLEAN R-E pen type, reproducted with the permission of

NTT-AT.

Figure 4 — Example of a pen type cleaner

7.|5 Adhesive backed stick type cleaner

Adhesive backed stick cleaners have a soft adhesive backing at the top of the cleaner. The

adhesive backed stick cleaner is briefly pressed into and removed from the end-face of an fibre
oftic connector, receptacle or fibre optic connector adaptor whereby the soft adhesive backipg
removes dust and other particulates. Figure 5 shows an example of an adhesive backed stick

type cleaner.

IEC

Source: Optres™ | optical plug assembly cleaner, OPTO LEAF, reproduced with the permission of Tomoegawa Q
LTD.

Figure 5 — Example of;an adhesive backed stick type cleaner

7.6 Adhesive pad type cleaner

Adhesive pad type cleanersthave a soft adhesive thin sheet filled in a lattice box. A fibre op
cgnnector plug can be cleaned (removing dusts and other particles) by pressed brieflyona s
adhesive thin sheet and removed. A soft adhesive thin sheet is contacted the top surface of t
end-face of a fibreoptic connector. An adhesive pad type cleaner is available for pinned MR
cgnnector plugs as;the thin sheet is deformed. Figure 6 shows an example of an adhesive p
type cleaner.

ic
ft
e
0]
hd

IEC

Source: Optres™, optical plug assembly cleaner, OPTO LEAF, reproduced with the permission of Tomoegawa CO.

Figure 6 — Example of an adhesive pad type cleaner
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7.7 Adhesive pen type cleaner

Adhesive pen type cleaners have a soft adhesive tape at the top of the cleaner. After the soft
adhesive tape is rotated and fresh tape part is placed at the top of the cleaner, the adhesive
pen type cleaner is briefly pressed into and removed from the end-face of an fibre optic
connector plug, fibre optic connector receptacle or fibre optic connector adaptor whereby the
soft adhesive tape removes dust and other particulates, and cleans the end-face. An adhesive
pen type cleaner is available for pinned MPO connector plugs as the tape is deformed. Figure 7
shows an example of an adhesive pen type cleaner.

IEC

Source: Optres™ | optical plug assembly cleaner, OPTO LEAF, reproduced With'the permission of Tomoegawa JO.

Figure 7 — Example of an adhesive pen.type cleaner

7.8 Gas and vacuum cleaning machine

A |volatile liquid solvent is injected and extracted\from a nozzle. Contamination is removed py
the solvent. It is advisable liquid does not enterthe cable elements or other parts of a connector
where it cannot be removed. Figure 8 shows an'example of a gas and vacuum cleaning machipe.

IEC

Sdurce: —CleanBlastPRO™, reproduced with the permission of Viavi solutions.

Figure 8 — Example of a gas and vacuum cleaning machine

7.9 Air duster

An air duster is widely used for cleaning electronic and electric equipment. Compressed air is
blown from the nozzle of a can. It is sometimes called "canned air". Examples of materials are
difluoroethane (HFC-152a), trifluoroethane (HFC-143a) or tetrafluoroethane (HFC-134a).
HFC-152a has a lower global warming potentials (GWP) index than HFC-143a, which is better
for the environment. Figure 9 shows an example of an air duster.
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Source: MicroCare™ rn'r\rr\rhmnri with the Innrmi:einn of MicroCare
Figure 9 — Example of an air duster
7.10 Wipe and solvent — Wet cleaning
The wet cleaning method uses a solvent, such as isopropyl alcohol, with cleaning wipes for
oftical elements to clean the fibre optic connector end-face. No residue fromthe solvent usually
remains after cleaning. Using a solvent prevents the creation of a static €lectric charge on the
erld-face and is sometimes effective for removing sticky contamination-After wet cleaning, dry
clganing is performed to remove solvent residue. The cleaning wipes:are lint-free.
8| Fibre optic connectors and their corresponding eleaning tools and machines
Tqble 1 shows typical fibre optic connectors and their corresponding cleaning tools apd
machines. For power blocking shuttered adaptors, stick type tools cannot be used as the
clganing cloth on top of the stick can be caught by {he* shutter plate.
Table 1 — Cleaning tools and
machines for typical fibre optic connector parts
Tpols and machines Plugs Adaptors/ Power blocking Dust caps
receptacles with shuttered adaptors
connected plugs on with connected
back side plugs on back side

Reel type Most comimon N/a N/a N/a
Sfick type N/a Most common N/a N/a
Pen type Alternative Most common Most common N/a
Aghesive backed Alternative Most comon Most common N/a
sfjck type
Aglhesive pad type Most common N/a N/a N/a
Aglhesive pen.type Alternative Most common Most common N/a
Gps andwacuum Alternative Alternative N/a N/a
Alr duster N/a N/a N/a Alternative

ipt} dlld SOIvVeTllt I-\IlellldliVB N/ d N/ d N/ d

For dust caps, an alternate method to an air duster, which is suitable for one single dust cap,
is to clean multiple caps at one time using an ultrasonic cleaner filled with a suitable solvent.
Attention is drawn to the fact that liquid cleaning can leave a residue.
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9

Procedures

9.1 General

As described in 5.3, it can be necessary to inspect and clean both sides and the inside of the
sleeve of a connection before they are mated unless otherwise recommended by the
manufacturer. Precautions for the cleaning process is described in Annex A.

9.2 Basic procedure of cleaning

Unless otherwise recommended by the manufacturer, the basic procedure of cleaning .i$

fo

a)
b)
c)

d)

e)
)

9)
h)
9.
Th

a)

lows.

Inspect the fibre optic connector end-face for contamination or damage before gleaning.
Dry clean the fibre optic connector end-face if contamination, scratches or defects are fou

Inspect the fibre optic connector end-face after every cleaning to determipe‘if contaminati
has been removed.

Repeat b) and c) several times. If contamination still remains, it canbeldue to contaminati
of the cleaning tools.

If contamination remains after dry cleaning several times, try<wet cleaning using a solvent.

After wet cleaning, dry clean again.

Inspect the fibre optic connector end-face after every cleaning, and judge according to t
pass/fail criteria.

Repeat f) and g) several more times, if needed,

B  Procedure to clean exposed plug end-faces with a reel type cleaner

e procedure to clean exposed plug end-faces with a reel type cleaner is as follows.

Before cleaning, inspect the plug. Ifit is clean, do not clean it.
First, try a dry cleaning method,@$ shown in Figure 10:

1) use a designed-for-optics(Cleaner;

2) clean as per the manufacturer’s instructions;

3) inspect after every. cleaning attempt;

4) repeat 2 or 3 times, if needed;

5) if the debrissremains it is bonded to the surface or mated-in (not removable).

—

IEC

Figure 10 — Cleaning with a reel type cleaner

Next, try a wet-to-dry cleaning method:

1) use a designed-for-optics solvent;

2) do not saturate the cloth or tape: damp is effective, soaking wet is not;
3) clean as per the plug manufacturer’s instructions;
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4) 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);
5) inspect after every cleaning attempt;
6) repeat 2 or 3 times if needed;
7) if the debris remains, it is mated-in (not removable).

Compare the plug end-face with the pass/fail criteria in IEC 61300-3-35 and decide to either
use or test the plug against its optical performance specification (typically attenuation and/or

return loss).

Th
ag
st
re
er

e plug manufacturer’s instructions are followed for cleaning fibre optic plugs. Do not cle

okes of the cleaning material is sufficient. Enough pressure is applied so. that t
silient/conforming material allows the wipe to conform to the end-face geometry of’the pl
suring the entire plug end-face has been cleaned.

9.4 Procedure for port cleaning using a stick type or a pen type cleaner

PI

a)
b)

ugs that can be removed from an optical adaptor for cleaning are removed and cleaned.

Before cleaning, inspect the plug: if it is clean, do not clean it.

First, try a dry cleaning method, as shown in Figure 11 and Figure 12:

1) select the designed-for-optics cleaner that correspofids’to the plug type/ferrule size;
2) clean as per the plug manufacturer’s instructions;

3) inspect after every cleaning attempt;

4) repeat 2 or 3 times, if needed;

5) if the debris remains, it is bonded to the surface or mated-in (not removable).

IEC

Figure 11 — Cleaning ports using a stick type cleaner

c)

ainst a hard surface. When using a wipe or reel type cleaner, typically one or two-25,m

IEC

Figure 12 — Cleaning ports using a pen type cleaner

Next, try a wet -to-dry cleaning method:

1) apply a designed-for-optics solvent to a clean designed-for-optics cleaning wipe;

2) moisten the tip of the cleaning tool by touching it to the solvent spot on the cleaning

wipe;

3) clean as per the plug manufacturer’s instructions;
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