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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization-com
national electrotechnical committees (IEC National Committees). The object of IEC is to promote‘intern
operation on all questions concerning standardization in the electrical and electronic fieldsy To this er]
hddition to other activities, IEC publishes International Standards, Technical Specifications/Technical R¢g
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC( Publication(s)”).
paration is entrusted to technical committees; any IEC National Committee interestedin the subject deg
y participate in this preparatory work. International, governmental and non-goverpmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with the International Organizat
hndardization (ISO) in accordance with conditions determined by agreementbétween the two organizati

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
hsensus of opinion on the relevant subjects since each technical £ommittee has representation fr
brested IEC National Committees.

C Publications have the form of recommendations for internatiohal use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsible_for)the way in which they are used or fi
Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publid
nsparently to the maximum extent possible in their natiohal and regional publications. Any divergence bsg
IEC Publication and the corresponding national or’regional publication shall be clearly indicated in the

N

C itself does not provide any attestation of conformity. Independent certification bodies provide conf
Eessment services and, in some areas, accesSs to IEC marks of conformity. IEC is not responsible f
vices carried out by independent certificatioh bodies.

users should ensure that they have the latest edition of this publication.

liability shall attach to IEC or its/directors, employees, servants or agents including individual exper
mbers of its technical committeés)and IEC National Committees for any personal injury, property dam
er damage of any nature Wwhatsoever, whether direct or indirect, or for costs (including legal fee
benses arising out of the publication, use of, or reliance upon, this IEC Publication or any othd
blications.

ention is drawn to the)Normative references cited in this publication. Use of the referenced publicati
ispensable for the correct application of this publication.

ention is drawn.to-the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC shall‘not be held responsible for identifying any or all such patent rights.

'R 62627-01 has been prepared by subcommittee 86B: Fibre optic interconnecting de
assive components, of IEC technical committee 86: Fibre optics. It is a Technical Rg
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This third edition cancels and replaces the second edition published in 2016. This edition
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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The text of this Technical Report is based on the following documents:

Draft Report on voting

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

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

the a

The |

bove table.

anguage used for the development of this Technical Report is English.
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document was drafted in accordance with ISO/IEC Directives, Part 2, and develop,
dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, ava
vw.iec.ch/members_experts/refdocs. The main document types developed-by IEC
ibed in greater detail at www.iec.ch/publications.

| of all parts in the IEC 62627 series, published under the general title Fibre
onnecting devices and passive components, can be found on the JE€ website.

ity date indicated on the IEC website under webstore.ig6c.ch in the data related t
fic document. At this date, the document will be

confirmed,
ithdrawn,

placed by a revised edition, or

ed in
lable
are

optic

ommittee has decided that the contents of this document will remain unchanged unfil the

b the

e amended.
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.



https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=835a0e7d77ad31744041564007a80a3a

-6 - IEC TR 62627-01:2023 © IEC

FIBRE OPTIC INTERCONNECTING DEVICES
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Part 01: Fibre optic connector cleaning methods

1 Scope

2023

This

conn
clean
insp€g
insp€g

Optia

part of IEC 62627, which is a Technical Report, details cleaning methods for fibre
bctors. It includes typical cleaning tools and machines, and cleaning procedures:
ing methods exist. The impact of contamination and the reasons for connector v
ction and cleaning are described in Annex B. This document does not address the
ction procedures, which are covered in IEC 61300-3-35.

al fibre patch cords are handled by the operators and maintenance Staff of optical ne

systems. This document is useful as a guideline to prepare instruction manuals for

invol

This
(excl
clearn

ed in optical system maintenance and operation.

document covers fibre optic connector plugs, optical/ adaptors, optical recept
iding optical transceivers) and dust caps. Guidelinesfor fibre optic connector end

ing methods for receptacle style optical transceivers are covered in IEC TR 62572-4].

2 Normative references

Ther¢ are no normative references in this deetment.

3 1

For t

'erms and definitions

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

ISO Ind IEC maintain terminological databases for use in standardization at the follg

addr

B

[«
J

3.1
3.1.1

SSses:

C Electropedia: available at http://www.electropedia.org/

O Online browsing platform: available at http://www.iso.org/obp

Cleaners

adh

optic
Dther
isual
isual

work
hose

hcles
-face

wing

L

cleaning tool for end-faces of fibre optic connector plugs, fibre optic connector receptacles and

fibre

3.1.2
adhe

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

sive pad type cleaner

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

3.1.3
adhe

sive 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 1ype cleaner
prob¢ type cleaner
clearling tool for fibre optic connector end-faces, receptacles and fibre optic connector-adajptors
wherg a tape cleaning cloth at the top of the tool moves and cleans

3.1.7
reel type cleaner

casse¢tte type cleaner
fibre [optic connector plug end-face cleaning tool, in which a cleanifig-cloth roll is packed in a
casse¢tte box, with a small window for cleaning

3.1.8
stick type cleaner
swab type cleaner
fibre |optic connector receptacle and fibre optic connector adaptor end-face cleaning tgol in
which a cleaning cloth is attached to the top of a stick

3.2 | Fibre optic connector parts

3.21
bulkhead adaptor
adapfor mounted in a panel

Note 1 to entry: A bulkhead adaptottias one or more alignment sleeves in which two or more ferrules are al{gned.

3.2.2
dust|cap
covef or cap which js\attached to a fibre optic connector plug, a fibre optic connector adpptor
or an optical receptacle when the fibre optic connector is not connected to protect it|from
contgmination

3.2.3
exposed\plug end-face

EPE

fibre 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
commerC|aI|zed one focuses on blocking the optlcal power and the other focuses on dust proofness Generally,
power K A aptor.

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

4.1 General

Fibrel optic connectors consist of several parts: connector plugs, receptacles, adaptors,| dust
caps] etc.

Optidal communication network equipment generally has optical,adaptors on the front panel or
the black-plane to interface with other equipment or transmission lines. An optical patch [cord,
which has fibre optic connector plugs on both ends of an ‘optical fibre cord, is generally Jused
for optical connection between equipment.

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

Optidal network equipment is located in the central offices, data centres, computer rooms|, etc.
The environment of these locations is not nmecessarily clean, and it is possible that dyst or
condgnsation is introduced onto the fibre optic connector end-faces, which can affect|their
optical performances (see Annex B).

5 Guidelines for handlingcfibre optic connectors

5.1 | Guidelines for careful handling fibre optic connectors

Clause 5 describes guidelines for handling fibre optic connectors.

5.2 | Storageloffibre optic connectors

Unusled ports on optical network equipment, and unused fibre optic connector plugs on optical
patch cords are covered or capped by clean dust caps. It is advisable adusted cap doeps not
enten] into contact with a fibre end-face when fitted. Optical patch cords are stored in ¢lean
closed and sealed boxes or bags. Used dust caps are cleaned before storage. Dust caps are
stored in clean closed and sealed boxes or bags. Storage boxes or bags are ESD (electric static
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 [ [ ugs, —covering the
top of the ferrule, or covering part of the plug housing. It is advisable dust caps have arstrifcture
so thpt their inner surfaces do not come into contact with the ferrule end-face when\dust|caps
are fifted. 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 opti¢.connectors.

Cleaning tools and machines are classified as shown in&igure 1.
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1 Reeltype

Dry cloth |+4— Stick type

— Pentype

SticRtype

Cleaners |

— Adhesive [ Padtype

— Pentype

— Wet wipe

— Solvent

) Air duster

IEC

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

Fibrel optic connector plugs are easier to clean than optical receptacles or optical adaptgrs. A
typical cleaning method for fibre optic connector plugs is to wipe the ferrule end-face with a
cloth| As rubbing.is possible to produce a static electric charge, which can attract contamination,
it is ddvisablé to use a fibre optic connector cleaner with cloth that has been processed s¢ that
it willl not create a static electric charge. Lint-free cloths are also usually used.

Otherthan-a-cloth 1'ypo, adhesive r\lnaning tools are available Adhesive r\lonning tools-do not

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 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
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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

clean

ers are available in the market.

Source¢: OPTIPOP®, fibre optic connector cleaner, reproduced with the permission of NTI<AT.

7.3
A stig

clearnjer". This cleaner is suitable for optical receptacles“and optical adaptors. Figure 3 s

an e

Lint-free cloths are generally used. Cleaning material are processed to prevent the creati

a sta

Ther¢ are several thicknesses of stick’type cleaners available, depending on the fe
diamgter.

Source:

IEC

Figure 2 — Example of a reel type cleaner.

Stick type cleaner

k type cleaner has cleaning cloth on the top of a stick:-t is sometimes called a "swalj type

ample of stick type cleaners.

ic electric charge on the end-face. Thisctype of cleaner is used once only.

IEC

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

hows

on of

rrule

7.4

Figure 3—Exampteof-stick typeclteaners

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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IEC

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
adhepive backed stick cleaner is briefly pressed into and removed from the end-face’of an|fibre
optic|connector, receptacle or fibre optic connector adaptor whereby the soft adhesive bagking
remojves dust and other particulates. Figure 5 shows an example of an adhésive backed|stick

type Eleaner.

IEC

Sourcg: Optres™ | optical plug assembly cleaner, ORTO LEAF, reproduced with the permission of Tomoegawa CO.
LTD.

Figure 5 — Example of-ah adhesive backed stick type cleaner

7.6 | Adhesive pad type cleaner

Adhesive pad type cleaners have a soft adhesive thin sheet filled in a lattice box. A fibre|optic
conngctor plug can be cleaned (removing dusts and other particles) by pressed briefly on & soft
adhepive thin sheet andyremoved. A soft adhesive thin sheet is contacted the top surface ¢f the
end-face of a fibre gptic connector. An adhesive pad type cleaner is available for pinned [MPO
conngctor plugs as\the thin sheet is deformed. Figure 6 shows an example of an adhesive¢ pad
type cleaner.

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

Sourcg: Optres™ | optical plug assembly cleaner, OPTO LEAF, reproducedwith' the permission of Tomoegawa CO.

Figure 7 — Example of an adhesive pen type cleaner

7.8 | Gas and vacuum cleaning machine

A volatile liquid solvent is injected and extracted.ffom a nozzle. Contamination is removgd by
the splvent. It is advisable liquid does not enter-the cable elements or other parts of a connjector
wherg it cannot be removed. Figure 8 shows:an example of a gas and vacuum cleaning macghine.

IEC

S ol PloainnATM o it il H FAVH H Lot
ource——ocreahorastr o feproateet Wit PerMSStoRoTviavSorttons:

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™, reproduced with the permission of MicroCare.
Figure 9 — Example of an air duster
7.10 | Wipe and solvent — Wet cleaning

The
optic
rema

wet cleaning method uses a solvent, such as isopropyl alcohol, with cleaning wips
bl elements to clean the fibre optic connector end-face. No residue from-the solvent us
ns after cleaning. Using a solvent prevents the creation of a static electric charge o

s for
ually
h the

end-flace and is sometimes effective for removing sticky contamination-After wet cleaning, dry
clearjing is performed to remove solvent residue. The cleaning wipes)are lint-free.
8 FKibre optic connectors and their corresponding cleaning tools and machines
Table 1 shows typical fibre optic connectors and thé&ir corresponding cleaning tools| and
macltlines. For power blocking shuttered adaptors, . -Stick type tools cannot be used a the
clearfing cloth on top of the stick can be caught by.thé shutter plate.
Table 1 — Cleaning tools and
machines for typicalfibre optic connector parts
Toolg and machines Plugs Adaptors/ Power blocking Dust caps|
receptacles with shuttered adaptors
connected plugs on with connected
back side plugs on back side
Reel fype Most common N/a N/a N/a
Stick Jtype N/a Most common N/a N/a
Pen type Alternative Most common Most common N/a
Adhegive backed Alternative Most comon Most common N/a
stick fype
Adhegive pad type Most common N/a N/a N/a
Adhegive pen-type Alternative Most common Most common N/a
Gas gnd’yaetuum Alternative Alternative N/a N/a
Air diste Nrer Nter Nter Adterrative
Wipe and solvent Alternative N/a N/a N/a

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 is as
folloyss.

a) Ipspect the fibre optic connector end-face for contamination or damage before gleaning.
b) DOry clean the fibre optic connector end-face if contamination, scratches or defects areJound.
a

c) Inspect the fibre optic connector end-face after every cleaning to determine if contaminjation

hps been removed.

d) HRepeat b) and c) several times. If contamination still remains, it can®e/due to contamination
of the cleaning tools.

e) Iffcontamination remains after dry cleaning several times, try-wet cleaning using a solyent.

f) ter wet cleaning, dry clean again.
9)

nspect the fibre optic connector end-face after every cleaning, and judge according to the
pss/fail criteria.

X O

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

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) Bgfore cleaning, inspect the plug. If.itiis clean, do not clean it.
b) F|rst, try a dry cleaning method,as shown in Figure 10:

use a designed-for-optics cleaner;

inspect after every.cleaning attempt;

B
F
1
2) clean as per the mangdfacturer’s instructions;
3
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 a reel type cleaner

c) 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).

d) 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).

The plug manufacturer’s instructions are followed for cleaning fibre optic plugs. Do not clean
against a hard surface. When using a wipe or reel type cleaner, typically one or two/2% mm
strokps of the cleaning material is sufficient. Enough pressure is applied so.thal the
resilient/conforming material allows the wipe to conform to the end-face geometry of'the| plug
ensufing 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 are removed and cleaned

a) Bfore cleaning, inspect the plug: if it is clean, do not clean it.
b) Fjrst, 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 siz

(4

clean as per the plug manufacturer’s instructions;
inspect after every cleaning attempt;
repeat 2 or 3 times, if needed;

a A WON

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 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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4)

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);

wet cleaning is followed immediately by dry cleaning. Wet-dry can be one step (moving

d) 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).

Select a swab or port cleaning device that is manufactured for the size and type of plug being

clear
Itisi

mportant the user follow the manufacturer’s instructions for use with all fibre optic ¢le

devides.

Stick

type cleaning detail: place the cleaning end of the swab into the port and.rotate the

whilel applying appropriate pressure to the plug end-face. Usually, pdshing so tha
comgression spring in the plug is slightly activated is ideal for 2,5 mm plugs’! Rotating the

seve

clearling angled polished plugs — angled physical contact (APC) which are typically mIrked

gree

al times is sufficient. The swab is only used once and then discarded. If the us

plug housing or bulkhead adaptor —, then using a 1/4 turn back and forth rotatio

help the swab end-face conform to the 8° angle.

Pen fype cleaning detail: insert the device into the alignmeht sleeve and activate the clear
perform the mechanical clean either by pushing the device or by pressing on a button o
devige. For wet-to-dry cleaning, an additional activation’of the device assures that any e
solvgnt has been removed.

9.5

Procedure for port cleaning using an:@dhesive backed stick type cleaner

Adhé¢sive backed stick type cleaner detajli*insert the cleaning end of the stick into the p

the fi
briefl

bre optic connector, receptacle orfibre optic connector adaptor and apply some pre
v, then remove (see Figure 13):

Depgnding on manufacturer guidelines, repeat the process of inserting the stick into the

press
3 tim

ES.

Depgnding on the manufacturer’s guidelines, the same adhesive backed stick cleaner c3

used

9.6

on multiple«ports before being discarded.

ed. Do not touch or contaminate the cleaning end of the swab or the port cleaning.dgvice.

ning

swab
t the
swab
er is

can

er to
n the
cess

brt of
Esure

port,

ing briefly and removing.a number of times. Typically, this process can be repeated about

n be

IEC
Figure 13 — Cleaning ports using an adhesive stick type cleaner

Procedure for plug cleaning using an adhesive pad type cleaner

Adhesive pad type cleaner detail: press an fibre optic connector plug onto a surface of adhesive
thin sheet in a pad type cleaner briefly, then remove (see Figure 14).
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For pinned MPO connector plugs, press the surface of adhesive thin sheet until attach to the
end-face.

It is important to use fresh surface of adhesive thin sheet for every single cleaning process, and
follow the manufacturer’s instructions for use.

. IEC
Figure 14 — Cleaning with a pad type cleaner

9.7 | Procedure for port cleaning using an adhesive pen type cleaner

Adhé€lsive pen type cleaner detail: after the adhesive tape is-rotated, briefly press the top ¢f the
clearler on the end-face of a fibre optic connector plug, fibre optic connector receptacle or|fibre
opticlconnector adaptor, then remove (see Figure 15)¢

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

It is important to use fresh part of adhesive tape for every single cleaning process, and fpllow
the manufacturer’s instructions for use;

IEC

Figure 15 — Cleaning with an adhesive pen type cleaner

9.8 Cleaning procedure using a gas and vacuum type cleaning machine

Insert the nozzle into the receptacle of an optical adaptor to clean the optical end-face. The
cleaning machine injects a volatile solvent into the receptacle to dislodge contamination and
then extracts the solvent to remove the contamination. For operating details, it is important the
instruction manual provided with the machine by the supplier is thoroughly reviewed before use.
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Annex A
(informative)

Precautions for the cleaning process

A.1 Material to be cleaned
A.1.1 Plug connector
Unles first,

clearled if necessary, then mated. This applies to plugs with a single fibre cylindrical ferrud

am

A.1

and
ujti-fibre rectangular ferrule.

.2 Plug connector inside adaptors

Unlegs otherwise recommended by the manufacturer, ferrule end-faces-inside of connjector
plugq inside ports and receptacles are also inspected first, cleaned if necessary, then inserted

into
equ

A1

he plugs. The receptacle connectors are widely used as interface in communidation
igment, measuring instruments, transceivers, etc.

3 Adaptor for a cylindrical ferrule plug

An adlaptor for a cylindrical ferrule plug usually contains anlalignment sleeve. Although th¢re is
no end-face in the adaptor, the inside of the sleeve is cleaned. Contamination inside the sleeve

can

sleevie is important to maintain the cleanliness of plug end-faces.

A1

gpread onto the plug end-face during mating. Therefore, the cleaning of the inside gf the

4 Timing of the cleaning

Ther¢ is a possibility that contamination adheres to the end-face at any time. Therefore, before

eve
nec

plug end-face is performed to ensure a clean end-face.

Ifin
the

ry connection, unless otherwise recommended by the manufacturer, inspection Td if
epsary cleaning of the plug end-face is performed. After every cleaning, an inspection ¢f the

stalling a fibre optic patch.cord in a network, even a brand new one (right out of the package),
plug end-faces on both ends of the patch cord are cleaned, unless otherwise recommended

by the manufacturer, before mating if no inspection has been carried out. It is probable that it
was ¢lean when testéd-at the manufacturing plant but it could become contaminated before the

pac

A.2 | Additional information

a)

b)

d)

kage is opened\to install the fibre optic cord.

IJoptopyl alcohol (IPA) and some liquid cleaners will absorb moisture from its surroundings,
inctoding—air—Therefore;, @ comntaimer of tPAteft opemtotheair cameasity becomediluted
and contaminated. Contaminated IPA can leave a residue on the end-face of the plug
contributing to the reduced performance of the fibre optic link. IPA with a volume fraction of
95 % or higher is used.

Not all materials are suitable for cleaning optical plugs. Materials not specifically designed
for optical cleaning (e.g. cotton swabs, some types of wipe, some types of foam) 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 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 by inspection with a microscope).
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1) Clean it with the appropriate cleaning materials.

2023

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 can be repeated several times.

4) It is not unusual for cleaning products to occasionally leave some contamination o
end-face.

Use of canned air to directly clean the end-face of a fibre optic plug or port is not advis

n the

able.

Canned air can contain some oils, which are out-gassed by the main seal in the valve of the

can. Thrs is partrcularly true durrng the frrst few seconds of sprayrng after the can ha

p)tent|ally damaglng it. Canned air is under pressure and cools as it leaves the confl ‘
the container. Therefore, it can chill the optical component causing moisture in-the
bndense on the surface, likely depositing contaminants.

roperties of the cleaning material.

Lint free wipes are packaged so that the wipe does not become contaminat
transport, storage or use.

Liquid cleaners are packaged so that they cannot be contaminated.

e Hermetically sealed containers that dispense solvents only when being use
best.

e Propellants in aerosols usually do not contribute to the contamination problem.

nless otherwise recommended by the manufacturer, inspect both plugs before makin
bnnection. This is the only way to ensure the devices are clean and safe to connect.

c
All cleaning materials are packaged in a way that does not adversely affect the cleganing
p
1

s not

hir to

pd in

| are

Opened containers of IPA will absorb moisturesftrem the air along with any airporne
cpntaminates dissolved in that moisture in the ait/and leave a residue on the end-facel.
U
c

g the
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Annex B
(informative)

General information on contamination

B.1 Impact of contamination

B.1.1 General

Cont;
located on the core of a single mode fibre can cause significant back reflection, attenuation and
fibre |damage. IEC TR 62627-05 contains an investigation on the impact of contaminatign on
the optical performance of fibre optic connectors.

With |[increased data rates, it has become increasingly important to ensure-that all plugg and
adapfors are inspected and, if necessary, cleaned before mating. This means that both gides
of a| connection and the inside of the adaptor sleeve are inspected unless othefwise
recommended by the manufacturer, and if necessary, cleaned before ‘making the connegtion.
This ppplies to test equipment and test cords as well as network components. New plugs are
inspgcted unless otherwise recommended by the manufacturer, and if necessary, cleaned.
Inspdcting and cleaning every connection every time is the best assurance of a reliable optical
network.

B.1.2 High power levels

High| power levels can be experienced in transmission fibres, particularly where Raman
ampl|fiers are used — pump power levels of one*watt (+30 dBm) or more can be present in the
core pf the fibre giving an energy density equivalent to 12,5 GW/m? for a single mode corg with
an effective area of 80 um2. High power levels can also be used for information transmissfon in
densge wavelength division multiplexing (BPWDM) systems, where high power systems can|have
100 mW to 1 W total signal power. When optical power of this magnitude is transmitted within
a sinpgle mode fibre, any contamination on the end-face of a fibre optic plug will be heatged to
extremely high temperatures resulting in possible vaporization of the contaminate and meglting
of the glass, thereby destroying the integrity of the connection and requiring a complete
replacement of the connection)components.

B.1. High data rates

With [the onset of high data rate systems at 1 Gbit/s and above, cleaning multimode fibre [optic
plugd has become much more important. In the past, at slower data rates (10 Mbit/g and
100 Mbit/s), the* use of LEDs as the light source and the larger size of the multimode|core
allowed for="some" contamination without noticeable network performance degradItion.

Equipment/power budgets were typically in the range of 10 dB to 15 dB. Now with data rafes at
1 Gblt/s;10 Gbit/s and higher data rates, the allowable channel insertion loss can be as Iqw as
2,35 dB for example. Also, the use of VCSELs means that plug cleanliness is necessary to
ensure minimal back reflection 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.
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Typical examples of contamination are shown in Figure B.1.

B.2.2

f

IEC

Figure B.1 — Typical examples of contamination

Environmental sources

IEC

Envitonmental sources of contamination are too numerous to catalogue/completely. Bu|lding
matefials are a common contributor to fibre optic plug contamination; sawdust, sheet plaster
dust pnd paint fumes are all potential contributors. Pollutants in the air can find their way| onto
plug end-faces. In dry climates, airborne dust particles will find their way onto plug end-faces.
ry damp humid areas, airborne contaminates can condense on the plug end{face.
Congdlidering fibre optic applications exist in military, medical, oil and gas and manufacturing

In vd

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

B.2.3

Contamination travels

Contamination travels between plugs, as illustrated in the images in Figure B.2. The insgrtion
ontaminated plug into a port will spread-that contamination to the mated end-face, which
in tufn will spread the contamination to the next plug that is plugged into the port. Beloy are

of a

pictufes of the results of mating a cleanplug with a contaminated plug.

IEC

a) ) Plug A before mating

IEC

c) Plug A after mating

v

Jiia
IEC

d) Plug B after mating

Figure B.2 — Results of mating
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