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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF LASER PRODUCTS -

Part 12: Safety of free space optical communication
systems used for transmission of information

FOREWORD

governmental organizations liaising with the IEC also partlmpate i
with the International Organlzatlon for Standardization (ISO

2) The formal decisions or agreements of IEC on technical matiers , As possible, an international
consensus of opinion on the relevant subjects since (eat i ittee has representation from all

and are accepted by IEC National
Committees in that sense. While all reasonable effqrt \ to re that the technical content of IEC
Publications is accurate, IEC cannot be heid I the way in which they are used or for any
misinterpretation by any end user.

the latter.

5) IEC itself does not _provide
assessment ser i
services carried oyt py j

8) AttentionN X to ative references cited in this publication. Use of the referenced publications is
ot application of this publication.

patent rights. IEC shafl not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60825-12 has been prepared by IEC technical committee 76:
Optical radiation safety and laser equipment.

This second edition cancels and replaces the first edition published in 2004. This edition
constitutes a technical revision.

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

a) LEDs have been removed from the scope.

b) Normative references have been changed to refer the latest edition of the standards.

c) A description of the Condition 2 measurement and determination me o[ access level
has been added.

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

FDIS Report on voﬁQg \

76/616/FDIS 76/6]4@‘9\\ \
N\

g ionakStandard can be found in

Full information on the voting for the approval of t
the report on voting indicated in the above table.

This document has been drafted in actordances Directives, Part 2.

The list of all parts of the IEC 60825 Jeries, publi
products, can be found on the IEC website!

under the general title Safety of laser

The committee has degidedh\that\the conte is“document will remain unchanged until the
stability date indicated|on [ ttp://webstore.iec.ch" in the data related to
the specific document. ent will be

e reconfirmed,
e withdrawn,

e replaced

. ame&
N

IMPORTANT —Jhe “golour inside” logo on the cover page of this publication indicates
that it contains c rs which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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SAFETY OF LASER PRODUCTS -

Part 12: Safety of free space optical communication
systems used for transmission of information

1 Scope

This part of IEC 60825 provides requirements and specific guidance for the manufacture and
safe use of laser products and systems used for point-to-point or pojht-to>qultipoint free

ans ittin ptical power
ant. Th| docum

provides
produced b
engineering
according to the

from potentlally hazardous optical radiation
FSOCSs)} by specifying
, adm|n|strat|ve controls and work practices

3 anufacturing, installation, service and operating
astablish procedures and provide written information so that

This document placgs the responsibility for certain product safety requirements, as well as
requirements for providing appropriate information on how to use these systems safely, on the
manufacturer of the system and/or transmitters. It places the responsibility for the safe
deployment and use of these systems on the installer and/or operating organization. It places
the responsibility for adherence to safety instructions during installation and service
operations on the installation and service organizations as appropriate, and during operation
and maintenance functions on the operating organization. It is recognized that the user of this
document may fall into one or more of the categories of manufacturer, installer, service
organization and/or operating organization as mentioned above.
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document does not apply to a laser product if classification by the manufacturer according to
IEC 60825-1 shows that the emission level does not exceed the accessible emission limit
(AEL) of Class 1 under all conditions of operation, maintenance, service, and reasonably

foreseeable failure;—and-it-does-not-contain-an-embedded-laserproduct.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60825-1:1993, Safety of laser products — Part 1: Equi

requirements-and-user's-guide b
Amendment 1 (1997)
Amendment 2 (2001)

IEC 60825-2, Safety of laser products — Part 2: Safety o ication systems

3 Terms and definitions

ISO and IEC maintain terminological (dat

ses\fo
addresses:

e [SO Online browsi : i 3t hitp://www.iso.org/obp

e |EC Electropedia:

3.1

access level
potential hazard
communication s

might occur in an unrestricted location), and this delay is incorporated into the method for determining access level.

3.2

access level 1

level for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits (AEL) of Class 1 for the applicable wavelengths
and emission duration will not occur

Note 1 to entry: The level of radiation is measured with the conditions for Class 1 laser products
(see IEC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12).

3.3

access level 1M

level for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits (AEL) of Class 1M for the applicable wavelengths
and emission duration will not occur
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Note 1 to entry: The level of radiation is measured with the conditions for Class 1M laser products
(see IEC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12).

Note 2 to entry: If the applicable limit of access level 1M is larger than the limit of 3R and less than the limit of 3B,
access level 1M is allocated.

3.4

access level 2

level for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits of Class 2 for the applicable wavelengths and
emission duration will not occur

Note 1 to entry: The level of radiation is measured with the conditions for Class 2 laser products
(see IEC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document 60825-12).

3.5

access level 2M
level for which, under reasonably foreseeable circumstances, huma -
in excess of the accessible emission limits of Class 2M for the ica elengths and
emission duration will not occur

Note 1 to entry: The level of radiation is measured with the cowdition
(see IEC 60825-1), but with Condition 2 and C being as defined j'4.2.3:qf thi

laser products
FC 60825-12).

Note 2 to entry: If the applicable limit of access level 2M is larger than the liljt of and less than the limit of 3B,
access level 2M is allocated.

3.6

access level 3R
\nces, human access to laser radiation
in excess of the accessible emission {imi : for the applicable wavelengths and

Note 1 to entry: The ith the conditions for Class 3R laser products

3.7

access level 3B

level for whig foreseeable circumstances, human access to laser radiation
in excess .of nission limits of Class 3B for the applicable wavelengths and
emissio

of radiation is measured with the conditions for Class 3B laser products
(see IEC 60825-1), butyit Condition 2 and C- being as defined in 4.2.3 of this document (IEC 60825-12).
7

3.8

access level 4

level for which, under reasonably foreseeable circumstances, it is possible that human access
to laser radiation in excess of the accessible emission limits of Class 3B for the applicable
wavelengths and emission duration could occur

Note 1 to entry: The level of radiation is measured with the conditions for Class 4 laser products
(see IEC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12).

3.9

automatic power reduction

APR

feature of a transmitter of an FSOCS, provided by the system equipment manufacturer, by
which the accessible power in the nominal hazard zone (NHZ) or—NHZ-Aided extended
nominal hazard zone (ENHZ) is reduced to a specified value within a specified time
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Note 1 to entry: The term “automatic power reduction” (APR) used in this document encompasses the following
terms used in recommendations of the International Telecommunication Union ITU:

e automatic laser shutdown (ALS);
e automatic power reduction (APR);

e automatic power shutdown (APSD).

Note 2 to entry: The accessible power in the NHZ or ENHZ is reduced to a specified value within a specified time,
whenever there is an event which could result in human exposure to optical radiation above the maximum
permissible exposure (MPE), e.g. by a person entering the NHZ or-NHZ-Aided ENHZ, as applicable. In an FSOCS,
this feature may be used by the transmitter manufacturer to determine the classification.

3.10
beacon
optical source whose function is to aid in pointing or alignment of an optic

311

embedded-laserproduct

3.11

end-to-end system
FSOCS that is comprised of at least one trans
hardware necessary for the effective transfer of
position in space to another

and any peripheral
ission path from one

3.12

extended nominal hazard zone
ENHZ

volume within which, whe el of the direct, reflected or scattered
radiation exceeds the apflicab 3 nissibfe exposure (MPE) (under measurement

Note 1 to entry: E re i y of the ENHZ are below the applicable MPE when optical
aids are used.

Note 2 to entry: This 3 ined™g to activation of any IPS or APR systems unless the APR is used

3.13

free spac

FSOCS

installed, porarily mounted, through-the-air system typically used, intended or
promoted for ta or multimedia communications and/or control purposes via the use of

modulated opticalxadiation produced by a laser-erLED

Note 1 to entry: “Free space” means indoor and outdoor optical wireless applications with both non-directed and
directed transmission.

Note 2 to entry: Emitting and detecting assemblies may or may not be separated.

Note 3 to entry: Refer to the conditions within Clause 1, by which Class 1 FSOCS products are exempt from all
requirements of this document.

3.14

FSOCS transmitter

transmitter

optical transmitter emitting radiation through the air and used in an FSOCS

3.15

installation organization

installer

organization or individual who is responsible for the installation of an FSOCS
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3.16

installation protection system

IPS

feature of an installation site, provided by the installer or operating organization, that has two
functions: (1) it detects human entry into the accessible volume of either the NHZ for
restricted or controlled locations or the-NHZ-Aided ENHZ for an unrestricted location, and; (2)
once such entry is detected, causes reduction of the accessible power of the laser to a
specified level within a specified time

3.17

interlock

means either of preventing access to a hazardous location until the hazard is removed, or of
automatically removing the hazardous condition when access is gained

3.18
location
position or site occupied or available for occupancy

Note 1 to entry: Other standards may use the same terms for location types 3.22)” with somewhat

different definitions.

3.19
location of inaccessible space
inaccessible space

3.20
location with ¢
controlled location

location that issaormally inaccessible-by to the general public (including workers, visitors, and
residents in the immédiate vicinity) by means of any administrative or engineering control
measure but that is accessible to authorized personnel (e.g. maintenance or service
personnel including window cleaners in exterior locations) who may not have laser safety
training

3.22

location with unrestricted access

unrestricted location

location where access to the transmission/receiver equipment and open beam is not limited
(accessible to the general public)

3.23

manufacturer

organization or individual who makes or assembles optical devices and other components for
the construction or modification of an FSOCS
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3.24
nominal hazard zone
NHZ
volume within which the level of the direct, reflected or sqg i ceeds the
applicable maximum permissible exposure (MPE) (under m indicated in
I[EC 60825-1)

Note 1 to entry: Exposure levels outside the boundary of the NAZ are

Note 2 to entry: This volume is determined prior to activay
for classification under the conditions of 4.5 of

3.25

operating organization
operator

organization or individual

3.26
optically-aided viewi

use of optical aidsS\(forexample
within the emittet\ bea

Note 1 to entry: It sSh sScopic ¢ ptlcs |nc|ud|ng binoculars, could increase the hazard to the eye by
intrabeam viewing of &

laser system that tagHe removed from its protective housing and operated by simply plugging
into electrical mains or a battery

3.28
primary beam
beam that transmits the modulated data signal

3.29

reasonably foreseeable event

event (or condition) that is credible and whose likelihood of occurrence (or existence) cannot
be disregarded

3.30
service organization
organization or individual who is responsible for the service of an FSOCS
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3.31
special tool
tool that is not readily available at retail consumer hardware stores

Note 1 to entry: Typical tools in this category are intended for use with tamper-resistant fasteners.

3.32
spillover
beam radiant energy that propagates past the receiving terminal

3.33

optically unaided

without optical aids

without using magnifiers or other optical aids, as with the

Note 1 to entry: Prescription eyeglasses and contact lenses ar¢
4 Requirements

4.1 General remarks

document that are dependent on the location type(s)
ification and access level restrictions by location type

acceptable access levels (Table 1) and for appropriate controls applied. Locations traversed
by partial reflections ffom windows within the beam path-must shall also be evaluated if the
emission could exceed access level 1 or 2. At a given location, the installation and operational
constraints applied from 4.4 shall be determined by whichever is the more hazardous: the
transmitted or the received optical radiation.

Example—L: In the case of a location that receives access level 1 or 2 radiation but uses a
Class 1M transmitter in the opposite direction, these combined conditions are acceptable for
restricted locations but not for an unrestricted location unless the transmission equipment is
installed as described in 4.4.2.2 to reduce the transmitter access level to 1 or 2.

Example—2: For links with spillover beyond the receiver, but within the-NHZ-Aided ENHZ that
is of access level 1M or 2M, the spillover (and any accessible radiation otherwise outside of
the receiver path, e.g. in front of it)-must shall be contained within a restricted or controlled
location, an unrestricted location compliant with 4.4.2.2, or inaccessible space.

For Class 3B and Class 4 transmitters in controlled locations, the entire beam path that
potentially passes through other location types, including inaccessible space,—must shall
comply with the access level restrictions of Table 1. This may be satisfied in some
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