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8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF LASER PRODUCTS -

Part 1: Equipment classification and requirements

FOREWORD

all national electrotechnical committees (IEC National Committees). The object of IEC is texpro
ifternational co-operation on all questions concerning standardization in the electrical and electranic-field
this end and in addition to other activities, IEC publishes International Standards, Technical~Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg
the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this preparation., IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance with conditions determine
agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internaf
cpnsensus of opinion on the relevant subjects since each technical commitiee has representation fro
interested IEC National Committees.

IEC Publications have the form of recommendations for internationaluse and are accepted by IEC Naf
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content o
ublications is accurate, IEC cannot be held responsible for the“*way in which they are used or forn
isinterpretation by any end user.

ansparently to the maximum extent possible in their national and regional publications. Any diverg
tween any |IEC Publication and the corresponding natiohal or regional publication shall be clearly indicat
e latter.

C provides no marking procedure to indicate~its approval and cannot be rendered responsible fon
uipment declared to be in conformity with an IEC Publication.

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

o liability shall attach to IEC or its directors, employees, servants or agents including individual expertg
embers of its technical committees\and IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to the,Normative references cited in this publication. Use of the referenced publicatio
dispensable for the correet application of this publication.

Afttention is drawn to\the possibility that some of the elements of this IEC Publication may be the subje
ptent rights. IEC shall not be held responsible for identifying any or all such patent rights.

Intefnational <Standard IEC 60825-1 has been prepared by IEC technical committee
Optical radiation safety and laser equipment.

its

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprlising

mote
5. To
ons,
“IEC
sted
non-
sely
d by

onal
n all

onal
IEC
any

order to promote international uniformity, IEC Nationak'Committees undertake to apply IEC Publications

ence
Ed in

any
and
e or

and
IEC

hs is

ct of

76:

D93,

Thig second edition of IEC 60825-1 cancels and replaces the first edition published in 1
]

mondmant 4 (1007 and te Amandmant 9 (DOANAY I+ ~~netitiidbne A tashnisa

rovicion

The

TToTTOTToTtT T (T IJ7T ) arta o 7 ua i erame Tt Z—(ZUU )t CorottotC oo tC o iocarr TV TIoTOTT

user’s guide has been removed from this part of the IEC 60825 series and is now a separate
document (Part 14). Light emitting diodes (LEDs) have been removed from the scope of this
part of IEC 60825, but may still be included in other parts.
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This part of IEC 60825 has the status of a Group Safety Publication, in accordance with
IEC Guide 1041, for aspects of laser radiation pertaining to human safety.

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

CbhV Report on voting
76/338/CDV 76/357/RVC

Full information on the voting for the approval of this standard can be found in the report on
votifig Indicated n the above table.

Thig publication has been drafted in accordance with the ISO/IEC Directives, Part 2

Thellist of all parts of the IEC 60825 series, published under the title Safety of laser prodycts,
can|be found on the IEC website.

Thigd part of IEC 60825 is also referred to as "Part 1" in this publication,

The| committee has decided that the contents of this publicationcwill remain unchanged pntil
the Imaintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the Hata related to the specific publication. At this date, the pudblication will be

* fteconfirmed;

+ withdrawn;

* replaced by a revised edition, or
+ amended.

1) 1EC Guide 104:1997, The preparation of safety publications and the use of basic safety publications and group
safety publications
It gives guidance to IEC technical committees and to writers of specifications concerning the manner in which
safety publications should be drafted.
This guide does not constitute a normative reference and reference to it is given for information only.
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1

IEC

SAFETY OF LASER PRODUCTS -

Part 1. Equipment classification and requirements

Scope and object

60825.1 is applirahlo io cafofy of laser lr_\rnrlllr\fc nmiffing laser radiation in

wavielength range 180 nm to 1 mm.

A laser product may consist of a single laser with or without a separate power supply or

incad
Typ

matgrials processing, data reading and storage, transmission and display af;information,
Such systems have found use in industry, business, entertainment, research, educa

med

rporate one or more lasers in a complex optical, electrical, or mechaniecal sys

icine and consumer products.

the

may

em.

cally, laser products are used for demonstration of physical and optical’ phenomegna,

etc.
ion,

Laser products that are sold to other manufacturers for use as coamponents of any system for

sub
this

from the equipment, the requirements of this Part 1 apply te the removable unit.

NOT

Any
marj
doe
ope

NOT
stan

Eequent sale are not subject to IEC 60825-1, since the final product will itself be subje
standard. However, if the laser system within the laser product is operable when remg

E 1 Operable equipment does not require a tool to prepareAforoperation.

laser product is exempt from all further requirements of this Part 1 if classification by

Fation, maintenance, service and failure.

E 2 The above exemption is to ensure thatinherently safe laser products are not unnecessarily subject t
ard.

Ct to
ved

the

ufacturer of that product according to Clauses 3, 8 and 9 shows that the emission Ipvel
5 not exceed the AEL (accessible emigsion limit) of Class 1 under all conditions of

b the

In addition to the hazards resulting from laser radiation, laser equipment may also give rige to

othe

NOT
laser

This
suff
app

NOT

appli
cons

r hazards such as fire and.electric shock.

F 3 However, the classification and other requirements of this standard are intended to address onl
radiation hazards to the\eyes and skin. Other hazards are not included within its scope.

Part 1 describes the minimum requirements. Compliance with this Part 1 may no
cient to achieve the required level of product safety. Laser products must conform tog

E 4 Other standards may contain additional requirements. Consideration should also be given to the inte
cation and user group. For example, a class 3B or class 4 laser product may not be suitable for use
LmeTt product.

icable performance and testing requirements of the applicable product safety standards.

the

be
the

[

hded
as a
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Where a laser system forms a part of equipment which is subject to another IEC product
safety standard (e.g. for medical equipment (IEC 60601-2-22), IT equipment (IEC 60950),
audio and video equipment (IEC 60065), equipment for use in hazardous atmospheres
(IEC 60079), or electric toys (IEC 62115)), this Part 1 will apply in accordance with the
provisions of IEC Guide 1042) for hazards resulting from laser radiation. If no product safety
standard is applicable, then IEC 61010-1 applies.

In previous editions, LEDs were included in the scope of IEC 60825-1, and they may be still
included in other parts of the IEC 60825 series. However, with the development of lamp safety
standards, optical radiation safety of LEDs in general can be more appropriately addressed by

lam|
othd
tod

The
radi

collateral radiation might be hazardous, the laser MPE values may be applied

con

The
purg
NOT

case
the 4

The

r standards from including LEDs whenever they refer to lasers. CIE S009 may beapq
ctermine the risk group class of an LED or product incorporating one or more LEDS:

btion and do not apply to collateral radiation. However, if a concern exists,that access

bervatively evaluate this potential hazard.

MPE values are not applicable to intentional human exposuteto laser radiation for
ose of medical or cosmetic/aesthetic treatment.
F 5 Annexes A to H have been included for purposes of general‘guidance and to illustrate many ty

5. However, the annexes are not regarded as definitive or exhaustive and reference should always be ma
ppropriate clause(s) in the normative part of this document.

objectives of this part of IEC 60825 are the following:

Hegree of optical radiation hazard in-6rder to aid hazard evaluation and to aid
Hetermination of user control measures;

o establish requirements for the manufacturer to supply information so that pr
brecautions can be adopted;

hssociated with accessible radiation from laser products;

o reduce the possibility of injury by minimizing unnecessary accessible radiation an
give improved control of the laser radiation hazards through protective features.

ude
lied

MPE (maximum permissible exposure) values of this Part 1 were developed for laser

ible
to

the

pical
He to

o introduce a system of classification of<lasers and laser products according to their

the

bper

o ensure, through labelsand instructions, adequate warning to individuals of hazards

d to

2) |EC Guide 104:1997, The preparation of safety publications and the use of basic safety publications and group

S

afety publications
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2 Normative references

The following referenced documents are indispensable for the application 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 60050-845:1987, International Electrotechnical Vocabulary (IEV) — Chapter 845: Lighting

IEC 60601-2-22, Medical electrical equipment — Part 2: Particular requirements for the safety
of dfagnostic and therapeutic laser equipment

IEC|61010-1, Safety requirements for electrical equipment for measurement, controf‘and
labgratory use — Part 1: General requirements
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La
Sécprité des rayonnements optiques et matériels lasers.

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SECURITE DES APPAREILS A LASER -

Partie 1: Classification des matériels et exigences

AVANT-PROPOS

ur objet de favoriser la coopération internationale pour toutes les questions de normalisation-dan

cpmités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer

&galement aux travaux. La CEI collabore étroitement avec I'Organisation Internationale®de Normalisation (
selon des conditions fixées par accord entre les deux organisations.

Commission Electrotechnique Internationale (CEI) est une organisation mondiale de normalisption
cpmposée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl)~La QEI a

les

domaines de I'électricité et de I'électronique. A cet effet, la CEIl — entre autres activités — publié . des Nofmes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications ‘accessiblgs au
blic (PAS) et des Guides (ci-aprés dénommés «Publication(s) de la CEl»). Leur élaboration lest confiée 3 des

Les

ganisations internationales, gouvernementales et non gouvernementales, en liaison avec la CEl, particfpent

S0),

s décisions ou accords officiels de la CEIl concernant les questions techniques)représentent, dans la mgsure

du possible, un accord international sur les sujets étudiés, étant donné que.les Comités nationaux de |4 CEI

intéressés sont représentés dans chaque comité d’études.

s Publications de la CEI se présentent sous la forme de recommandations internationales et sont agrgées

cpmme telles par les Comités nationaux de la CEI. Tous les efforts¢raisonnables sont entrepris afin que |4 CEl

s|lassure de I'exactitude du contenu technique de ses publications;"la CEl ne peut pas étre tenue respon
I'éventuelle mauvaise utilisation ou interprétation qui en estdfaite par un quelconque utilisateur final.

nptionales et régionales. Toutes divergences entre tolites Publications de la CEIl et toutes public
njationales ou régionales correspondantes doivent étre\indiquées en termes clairs dans ces derniéres.

L CEl n'a prévu aucune procédure de marquage valant indication d’approbation et n'engage pa
responsabilité pour les équipements déclarés conformes a une de ses Publications.

ous les utilisateurs doivent s'assurer qu'ils;sont en possession de la derniére édition de cette publication.

ucune responsabilité ne doit étre imputée a la CEIl, a ses administrateurs, employés, auxiliaire
andataires, y compris ses experts, (particuliers et les membres de ses comités d'études et des Co
ptionaux de la CEIl, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout
bommage de quelque nature que(ce soit, directe ou indirecte, ou pour supporter les colts (y compris les

ute autre Publication de la CEl, ou au crédit qui lui est accordé.

attention est attirée sur\les références normatives citées dans cette publication. L'utilisation de publica
bférencées est obligatoire pour une application correcte de la présente publication.

S 0035 3> -

attention est attirée/sur le fait que certains des éléments de la présente Publication de la CEl peuvent
bbjet de droits\'de propriété intellectuelle ou de droits analogues. La CEIl ne saurait étre tenue
bsponsable de_he pas avoir identifié de tels droits de propriété et de ne pas avoir signalé leur existence.

o =

Norme-internationale CEI 60825-1 a été établie par le comité d'études 76 de la

able

ans le but d'encourager I'uniformité internationale, les Comités nationaux de la CEl s'engagent, dans todte la
esure possible, a appliquer de fagon transparente .les, Publications de la CEl dans leurs public:tions

ions

p Sa

5 ou
nités
hutre
frais

e justice) et les dépenses décolilant de la publication ou de I'utilisation de cette Publication de la CEIl qu de

tions

faire
pour

CEI:

Cette deuxiéme édition de la CEI 60825-1 annule et remplace la premiére édition parue en
1993, I'Amendement 1 (1997) et I'Amendement 2 (2001). Elle constitue une révision
technique. Le guide de l'utilisateur a été retiré de cette partie de la série CElI 60825 et
représente maintenant un document séparé (Partie 14). Les diodes électroluminescentes
(DEL) ont été retirées du domaine d’application de cette partie de la série CElI 60825, mais
elles peuvent toujours étre introduites dans les autres parties.
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