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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
RELIABILITY STANDARDS -

Part 4: Guidelines for optical connector end-face cleaning
methods for receptacle style optical transceivers

FOREWORD

1) Thqg International Electrotechnical Commission (IEC) is a worldwide organization for s prising
all |national electrotechnical committees (IEC National Committees). The obj romote
intdrnational co-operation on all questions concerning standardization in the elecifi iglds. To
thisl end and in addition to other activities, IEC publishes International Stangd igations,
Tedhnical Reports, Publicly Available Specifications (PAS) and Guides 5 “IEC
PuRlication(s)”). Their preparation is entrusted to technical committees; any brested
in fhe subject dealt with may participate in this preparatory work d non-
governmental organizations liaising with the IEC also participate in closely

with the International Organization for Standardization (ISO) in &dccorda W ined by
agrgement between the two organizations.

2) Thg formal decisions or agreements of IEC on technical mattg S possible, an interr ational
conisensus of opinion on the relevant subjects since eac rom all
intgrested IEC National Committees.

3) IEQ Publications have the form of recom ational
Committees in that sense. While all reasépabl f e & of IEC
PuBhlications is accurate, 8 3 or any
mis

4) In ications
trar rgence
bet idated in
the

5) IEQ i Independent certification bodies provide corfformity
ass| marks of conformity. IEC is not responsible for any
seryi

6) All ition of this publication

7) No [liabili € | i employees, servants or agents including individual expefts and
me i \ca EC National Committees for any personal injury, property danjage or
othe v S whether direct or indirect, or for costs (including legal fegs) and
exp j8 the, publication, use of, or reliance upon, this IEC Publication or any other IEC
Pullicati

8) Attention 1 i ormative references cited in this publication. Use of the referenced publications is
indi

9) Attg to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights \ IE€ shall ot be held responsible for identifying any or all such patent rights.

technjcalMcommittee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

The nllain task of IEC technical committees is to prepare International Standards. Howelver, a

IEC/TR 62572-4, which is a technical report, has been prepared by subcommittee 86C: Fibre
optic active components and devices, of IEC technical committee 86: Fibre optics.

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

Enquiry draft Report on voting
86C/1147/DTR 86C/1182/RVC

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

A list of all parts in IEC 62752 series, under the general title Fibre optic active
components and devices — Reliability standards, can be found on the IEC website.

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

* reconfirmed,

* withdrawn,

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

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

IMPORTANT - The 'colour inside’ logo on the cover i icati indigates
that [it contains colours which are considereéd t rrect
understanding of its contents. Users should ther i ng a

colour printer.
— @f

&



https://iecnorm.com/api/?name=50a772b860ab48542de34f3fc52f295d

-6- TR 62572-4 © IEC:2013(E)

INTRODUCTION

High speed internet communication systems and subscriber systems have spread rapidly
owing to the increased capacity of data communication. In these systems, receptacle style
optical transceivers such as SFP (small form factor pluggable), XFP (10-Gbps small form
factor pluggable), which can be mounted and removed during transmission systems operation,
are widely used. Optical receptacles of optical transceivers are connected to optical connector
plugs of optical patch cords and optical signals are transmitted and received through these
optical receptacles. Pluggable type optical transceivers are required to be low cost and of
small size, and the designs are often simplified. Therefore, the internal structure, especially

the receptacle structure, tends to vary between optical transceiver manufacturers.

Generally, to maintain high reliability, optical connections require cleaning™of the g
conngctor end-face. The technical report on cleaning of optical conngctor plugssand d
adaptprs, IEC/TR 62627-01, which was proposed by Japan, was published in Abugust, 20

There| are, however, no standard cleaning methods for the 0Optical re

ptical
ptical
10.

ptical

transgeivers. It is a concern that the failure of optical transceiverg dbe to_damage and

contamination of the optical receptacle end-face may deacthty failure in optical ng

systems.

This technical report is based on OITDA TP12/TP-20Q

&

twork

1 References in square brackets refer to the Bibliography.
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FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
RELIABILITY STANDARDS -

Part 4: Guidelines for optical connector end-face cleaning
methods for receptacle style optical transceivers

1 Scope

IEC/TR 62572-4, which is a technical report, provides guidelines for optical
face tleaning methods for receptacle style optical transceivers. i
handling receptacle style optical transceivers, internal structure
information on cleaning tools and machines, applicable cleani
procefures.

ReceTtacle style optical transceivers as well as optical{fibre _patg
operafors and maintenance staff of optical network s

used ps a guideline to prepare instruction manuals fo
opticql network systems.

2 Normative references

The fgllowing documents, in whole or i
are indispensable for its application.
undated references,
amen@iments) applies.

IEC/TR 62627-01~Fib
Fibre loptic conn o

IEC/T
Inves
(SM)

3 T
For th

3.1

erators and maintenance s

, only the edition cited applie
referenced document (including

end-
about
ivers,
aning

ed by
Ay be
taff of

5. For
any

rt 01:

rt 05:
mode

stub

polished short ferrule, including optical fibre inside, mounted in a receptacle style optical

transceiver

Note 1 to entry: The stub is connected to an optical connector plug of an optical patch cord.

3.2
stub type optical transceiver
receptacle style optical transceiver with a stub

2 To be published.
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3.3

lens type optical transceiver

receptacle style optical transceiver without a stub, optically connecting an optical
semiconductor device to an optical connector plug of an optical patch cord with converging
optical beam by a lens (lenses)

3.4

plate contact type optical transceiver

receptacle style optical transceiver without a stub connected by contacting a flat or convex
plate (material of glass or plastic) to an end-face of an optical connector plug of an optical
patch cord

3.5
opticerl transceiver
opticdl module having both the functions of an optical transmitter and-an

3.6
reel type cleaner
opticdl connector plug end-face cleaning tool, in which a cle
in a cassette box, and with a small window for cleaning

acked

3.7
stick type cleaner

opticgl connector receptacle and optic
cleaning cloth is attached on top of a sti

nich a

Note 1 [to entry: It is sometimes called a swab ftype cleane

3.8
pen type cleaner
opticgl connector rece o:. ot y - i i hich a
tape-ghaped cleaning ¢

3.9
gas and vacuum tyfg
opticql connecto ine i i ile liqui is injected

and ektracted fro

3.10
air dyste
cleaning too h, comipressed air is blown from a nozzle of a can

Note 1 fto entry™ It is sometimes called canned air.

3.1
dust cap

cover or cap which is attached to an optical connector plug, an optical connector adaptor or
an optical receptacle when the optical connector is not connected to protect it from
contamination

4 Application of receptacle style optical transceivers and influence of
contamination on optical connector end-face

4.1 Application of receptacle style optical transceivers

Almost all optical receptacle style transceivers are of a pluggable type. Pluggable optical
transceivers are often attached to the front panels of optical network equipment, for
installation and maintenance the pluggable optical transceivers (as well as patch cords) are


https://iecnorm.com/api/?name=50a772b860ab48542de34f3fc52f295d

TR 62572-4 © IEC:2013(E) -9-

mounted and removed from optical network equipment by operators and maintenance staff of
optical network systems.

When optical components and modules with connector plugs are mounted in optical network
equipment by equipment manufacturers, the environment (temperature, humidity and dust) in
the optical network equipment factories is generally well controlled and precautions are taken
to assure that components are kept clean. However, the environments in which optical
network systems operate, such as the central office, data centres and computer rooms are not
generally as clean as those in the equipment factories. In these environments, there is the
possibility that dust or condensation may be introduced onto the optical connector end-faces
of optical transceivers.

4.2 |Influence of contamination on optical connector plugs

pter of
which f dust
of a few m|crometres (um) in size is deposﬂed on an optical f|br onmector
plug, return
loss), ich it is

27-01.
ptical

used.
IEC/T
conng

4.3

g, and
they 1 end-
ptical

face pf an optical connector plug, { ta
receplacle to which the optical conne tor i gd. , inati Ay be
transfcrred from the rece tical>connector plug to which it is mated.

is mo$t important to preve S inati he-Optical connector end-face, and to clean the

end-face when c<§ i
4.4 Influence of ¢

g may

plugs
iINEMI)
s the

5 Clarein-handling of receptacle style optical transceivers

5.1 i
This clause describes general care in handling of receptacle style optical transceivers. It is
advisable to follow the manufacturer’s operating manuals or instructions, where provided.

5.2 Storage of receptacle style optical transceivers

Receptacle style optical transceivers should be stored so as to protect the device from static
electric discharge, dust, mechanical shock and vibration, and should also be kept within a
specified temperature and humidity range. During storage, dust caps should be placed on
optical receptacles to prevent contamination.
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5.3 Installation of receptacle style optical transceivers

Pluggable type receptacle style optical transceivers are used on the front panels of optical
network equipment. When a pluggable type optical transceiver is mounted while network
equipment is operating, the optical transceiver is driven by the electrical power provided
through the electrical pins of the transceiver. Dust caps should be put on optical receptacles
when mounting on operating equipment to prevent eye damage to maintenance staff as well
as preventing contamination to the transceiver.

5.4 Connection of optical connector plugs to receptacle style optical transceivers

Optical connector plugs are connected to the optical receptacles of an optical transceiver after

mounting on equipment. Dust caps should be removed just before the optj plugs
are cgnnected. Care should also be taken to prevent dust from entering { e optita tacle.
Optical connector plug end-faces should be inspected and clea i on is
obseryed. After optical connector plug end-faces are inspected and foun i iance
with the specified visual inspection requirements, the optical conne ected
to the optical receptacles of the transceivers. Optical receptacte fficult
to clepn than optical connector plug end-faces. Moreover, therg S i internal
structlires of optical receptacles of optical transceivers, a nphcal i s will
differ [depending on these internal structures. To preyent i inatign, as
described previously, optical connector plugs should pe i ; s d.

5.5 |Removing of receptacle style o

When| optical transceivers are removed fro i ica Id be
discompnected first, dust caps should thexr i d the
opticgl connector plugs, and only then” should i m the
equipment.

5.6 |Action in case of ab

When| the performance
functipn properl iDi
the optical transce f

the optical recepta e inspected. There is a danger of eye damage|if the
end-faces are dirgct till mounted to operating equipment and the trangmitter
is emjtting opgicalN\radiatign.-A D shows examples of optical connector receptaclg end-
face \isual irspetti ipment, When contamination is observed on the end-faces of gptical

dils to
eiver,
eiver,

receplacles éd by appropriate cleaning methods depending on the internal
structpre of gs. If the internal structure is not distinguished, it should not be
cleangd, o ) : an air duster.

6 Clleaning tools and machines

6.1 General

It is well known that reel type cleaners work well for cleaning optical connector plug end-
faces. However, it is more difficult to clean optical receptacle end-faces because the end-
faces are located in the bottom of small diameter holes.

IEC/TR 62627-01 gives general information on optical cleaning methods and cleaning tools
and machines for optical connector plug end-faces. The typical cleaning method for connector
plug end-faces is by rubbing the end-face with a cloth. As rubbing may produce a static
electric charge, which may hold contamination, it is recommended to use an optical connector
cleaner with cloth that has been processed so that it will not create a static electric charge on
the end-face. Lint-free cloths are also recommended to prevent contamination from the
cleaning cloths themselves.
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Sometimes a solvent, such as isopropyl alcohol, is used with cleaning papers (normally used
for cleaning optical elements), to clean end-faces. Care should be taken, as residue from the
solvent may remain on the end-face after cleaning.

6.2

Cleaning tools and machines for optical receptacles

Table 1 shows typical optical connector receptacle end-face cleaning tools and machines.
Annex A also provides detailed information on optical connector end-face cleaning tools and

machines.
Table 1 — Typical optical connector receptacle cleaning tools and machines
Cleahing tools Features
and machines
Stick type Cleaning cloth is attached to the top of a stick. It is called a sw, pe cheaner. Fhe stigk-
type cleaners for optical connector receptacle end-faces are gold\n‘the marketand almost
all cleaning cloth material is processed to prevent eIectro;Qati chargexbuila~up
Pen type Cleaning cloth attached to the top of this type of pen ty Wans the
end-face of optical connector receptacles. Pressing es cadses the
cleaning cloth to rotate. They are used for optical d-face cleanipg.
As the width of cleaning cloth limits the area of g, tre gf end-faces ig
cleaned
Gas gnd vacuum | Volatile liquid solvent (gas) is injected and(extracted by noWlean optical conneftor
type dleaning end-faces. This cleaning machine is ayailable heyruark
mach|ne /F\
~~
Air dyster A propellant and compressed airare pack&d inte\a dispensing can; the compressed airlis
blown from a nozzle. It is widely u or removing\dust ffom electronic and electrical
equipment. The jet of com ed airfr thexair duster removes the dust from the end-face
Wet deaning A solvent such as isopropyl alcohokand %@apers are used to clean the end-facq.
Using a SOW preynt{t creatioXof a s{atie’electric charge on the end-face
N
7 Internal strustu tacle style optical transceivers and their
a aplicable i ines
Optical emitting i units of receptacle style optical transceivers are
comppsed of optical\ un sd_Aransmitter optical sub-assembly (TOSA) and regeiver
opticgl sub- 9 ; OSA and ROSA are components that are connected to gptical
conngctor,.pl i cords. Typical internal structures of TOSA and ROSA pre of
three ty 7 lens type and plate contacting type.
Table| 2 show ternal structures of receptacle style optical transceivers and| their
applidable-Ccleaning~gols and machines. When the internal structure is not distinguished, only
an airl duster should be used for cleaning. The detail information of the internal structufres of
receplaclé style optical transceivers and their applicable cleaning tools and machines, and the
cleaning procedures are described in Annex B and Annex C, respectively.
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Table 2 — Applicable cleaning tools and machines depending
on the internal structure of optical transceivers

Cleaning tools and

Stub type optical

Lens type optical

Plate contacting type

machines transceivers transceivers optical transceivers

Stick type Applicable Not applicable Check individual
transceiver type for
compatibility

Pen type Applicable Not applicable Check individual
transceiver type for
compatibility

Gas gnd vacuum cleaning | Check marvidual Check maiviguat Check maiviauar |

mach|ne transceiver type for transceiver type for trarfsceiver type, for

compatibility compatibility }\mpatibi
Air dyster Applicable, check for Applicable; check for r

effectiveness

effectiveness

Ap‘pli abte;+ check fd
X@cti ness

®
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Annex A
(informative)

Detail information of optical connector end-face
cleaning tools and machines

A.1  Reel type cleaner

conngctor plug end-face is pressed and rubbed on cleaning cloth to
an expmple of a reel type cleaner. It is recommended that the cleg
prevept the creation of a static electric charge. The area of
advarjced before every cleaning to prevent contamination.

A.2

Stick ty;@e

A stig

The ¢
charg

#ted for

. The
ptical

shows
sed to

Id be

le for

ectric

Figure A.2 — Examples of stick type cleaners

A.3 Pen type cleaner

Pen type cleaners have a cleaning cloth at the end of the cleaner. The cleaning cloth moves
when the top of the cleaner is pressed on the end-face of an optical receptacle, and cleans

the end-face. Figure A.3 shows examples of pen type cleaners.
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Figure A.3a — Example 1 Figure A.3b — Example 2

Figure A-3—Examptesof pentypecteaners

A.4 | Gas and vacuum cleaning machine

A volatile liquid solvent is injected and extracted from a noz
available on the market. Figure A.4 shows the picture of this cl&
is removed by the solvent.

A.5 | Air duster

An aill duster
blown| from
include jf
134a)
is better for the‘envirgn

ine is

ihation

air is
erials
HFC-
which

o —

Figure A.5a — Example 1 Figure A.5b — Example 2

Figure A.5 — Examples of air dusters
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A.6 Wet clean

The wet cleaning method uses a solvent such as isopropyl alcohol with cleaning papers for
optical elements to clean the optical connector end-face. Care should be taken to ensure that
no residue from the solvent remains after cleaning. Using a solvent prevents the creation of a
static electric charge on the end-face and is sometimes effective for reducing stick
contamination. Solvent cleaning should not be used with pen type cleaners. After wet
cleaning, dry cleaning is recommended for removing residue from the solvent.

@%
S
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Annex B
(informative)

Detailed information on the internal structure of receptacle style optical

transceivers and their applicable cleaning tools and machines

B.1 Internal structure of receptacle style optical transceivers

Recepts } i i i Py iquely

transd
optic

and I

size.
style

mitter
mitter

ector

plugs |of optical patch cords. Figure B.1 shows typical internal WIS a DSA.

In Figure B.1a, stub type, shows a stub contacting on opftisal co

lens type, this optically connects an optical semiconductorde r

ops at the smal
inside].
optica

type

Figure B.1 — Internal structures for connecting to optical connector plugs

B.1b,

plug
| ring

. The

ting

B.2 Example of the method to distinguish internal structure of receptacle style

optical transceivers

It is well known that there are three types of internal structures for receptacle style o
transceivers as shown in Clause B.1. As mentioned, applicable cleaning tools and mac
may vary for different internal structures. The internal structure cannot generall

ptical
hines
y be

distinguished by appearance. This clause provides an example of a method to distinguish the

internal structure of receptacle style optical transceivers.
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SFPs, one of the typical pluggable optical transceivers, generally mates to LC connector
plugs (standardized by IEC 61754-20) [5] and have the structure of an LC connector
receptacle for the connector mating part. Standards of optical connectors define “mechanical
reference plane” and “optical reference plane” for mating. For example, an optical connector
plug of the type LC connector has a latching part in a lever and the optical receptacle has a
corresponding latching part inside a connector housing. As the distance between the latching
part and the optical reference plane is defined, the stub surface for a stub type receptacle (the
stopper for lens type, or the surface of the plate for plate contacting type) can be observed by
a microscope when adjusting the focus length to the optical reference plane. The stub surface
(ferrule and optical fibre cladding and core) for the stub type can be observed, a dimly
illuminated lens for lens type can be observed and the surface of plane can also be observed.
This is_an_example on how to distinguish the internal structures of receptacle style optical
transqeivers.

B.3 | Applicable cleaning tools and machines according ton al stune of

receptacle style optical transceivers

B.3.1 General

As explained in Clause B.1, there are typically three fyp _rna ; type,
lens {ype and plate contacting type for receptacle/ style “qpfica Y i . e B.3
explains how the characteristics of these different { i hoice
of optjcal connector end-face cleaning methods.

B.3.2 Characteristics of stub type

For sfub type optical transceivers, th d end-
face fpr connecting. This mechanlsm ioh of a
first optical connector plug icatac ination.
Contimlnatlon is general ta surface and the inner surface of theg split
sleev ioh. For
a gas|and vacuum cI nside
the optical tran aning
receplacles. It isN\g ge the
structlire of the opti which
may be 10 mm (deep inati i i by air
injectifon.

B.3.3 s type optical transceivers

Almosgt all Ten \ al transceivers have a stopper inside, stopping the optical conpector

plug as shown gure B.1. Typically, an optical semiconductor device is containedq in a
lensedl cansbehind~the stopper. Contamination is sometimes attached on the surface pf the
lens gr jnnher surface of the split sleeve. Generally, stick type cleaners and pen type clganers
should not be used for lens type optical transceivers. The size of the cleaning cloth on the top
of stick type cleaners is slightly less than the diameter of the 1,25 mm (or 2,5 mm) of the inner
diameter of the split sleeve of the optical adaptors. The small hole of the stopper of lens type
optical transceivers is typically 0,5 mm to 1 mm in diameter, which is smaller than the size of
the cleaning cloth of the stick type cleaners. When the stick type cleaner is inserted into the
receptacle, a part of the cleaning cloth may be caught by the hole of the stopper and remain
after the stick cleaner is removed. The pen type cleaner is not effective for cleaning, as the
cleaning cloth moves around the hole of the stopper. Moreover, the stick type cleaner and the
pen type cleaner cannot reach as far as the lens surface, so neither can clean the lens
surface. The lens type optical transceivers are designed with a converging optical beam
focused at the stopper. If a small amount contamination is on the surface on the lens, the
effect on optical performance (optical output power and return loss) is considered to be small,
because the beam diameter is relatively large at the lens’ surface. For lens type optical
transceivers, the gas and vacuum cleaning machine may be effective. However, depending on
the internal structure of optical transceivers, the solvent may not be fully extracted and may
remain inside the receptacle. Although, the solvent used in the gas and vacuum cleaning
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machine is considered to be highly volatile, it should be determined that solvent not trapped in
the receptacle and that there is no impact on optical performance and reliability. It is difficult
to remove contamination with a blast of compressed air because of the structure of the optical
receptacle having a small diameter bore (of 1,25 mm or 2,5 mm) that is relatively deep. Larger
sized contamination particles may effectively be removed by compressed air injection.

B.3.4 Characteristics of plate contact type optical transceivers

For plate contacting type optical transceivers, the optical connector plug contacts the surface
of the plate when connected. For some optical transceivers, the optical connector plug may

rest slightly above the surface of the plate when connected. For this type of plate contacting
optic | transceiver caontamination is gpnprally attached on the surface of the Ir'\lnh: ar inner

surfage of the split sleeve. For some optical transceivers, stick type clea and pen type
clean . ever,
cautid ptical
transg ic. e plate type
transg lastic
deper 3 stic’material,
scratg plate
conta ctive.
Howe n the
recep 5 may
not e nination with blast of
comp fica e re (of
1,25 may

effect



https://iecnorm.com/api/?name=50a772b860ab48542de34f3fc52f295d

TR 62572-4 © IEC:2013(E) -19 -

Annex C
(informative)

Cleaning procedure of optical connector end-face
of receptacle style optical transceivers

C.1 Basic cleaning procedure

c) Ingpect the optical connector end-face after every
contamination has been removed.

solvent.

f) Affer wet cleaning, dry clean agairy

g) Ingpect optical connector end-face

h) Repeat f) to g) several more times.

ss/fail criteria.

C.2 | Cleaning procedure of

of opt
can be

angle
pictur

Insert|stick type n
force |of a few
same|direction to ayd

type dleaners, care

Figure C.1a — Front view Figure C.1b — Side view

Figure C.1 — Cleaning an optical transceiver receptacle end-face
by a stick type cleaner

ssing
n the
stick
using
aners

eeve.
at an
Vs the
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C.3 Cleaning procedure of pen type cleaner

Insert the pen type cleaner into the optical receptacle and press to clean. Generally, for the

pen type cleaner, the cleaning cloth on top of the cleaner moves when pressed. The wi

dth of

the cleaning cloth is slightly smaller than that of stick type cleaners. Pen type cleaners may

only clean the centre of the end-face. Follow the instruction manual provided by the cleaner
supplier.

Figure C.2 shows a picture of cleaning using a pen type cleaner.

Figure C.2 — Cleaning optical transceiyer aner
C.4 | Cleaning procedu

Insert| the nozzle into -face.
The cleaning machine nation
and then extra , the
instrugtion manu 2 ewed
beforg cleaning.
C.5 | Cleaninyg.pxo
The nox ns of
millimetres ected
into the transCeiver bore for several seconds and then repeated. The proper distance fpr the
nozzl¢ may<vary different air dusters, because of differing velocities of the air jet,| Care
shouldl be\taken to see that propellant is not sprayed from the can, either because the tan is
nearly empty of compressed air or because it is being held in an inverted position.

C.6 Other important points

This clause describes general considerations for cleaning optical connector end-face.

a) Optical connector cleaning tools or machines should be used. Cotton swabs are not
typically lint-free and are not processed to prevent static electric creation. Some cotton
swabs also use glue to attach the cotton material which may be transferred to the optical
connector end-face when cleaning. When a solvent such as alcohol is used with a cotton
swab, the glue used to attach the cotton may dissolve and deposit an adhesive film on the

optical connector end-face which is extremely difficult to remove.
b) Not all cleaning tools are effective for cleaning.
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