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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF LASER PRODUCTS -

Part 1: Equipment classification and requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy -ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to "jron.nte
international co-operation on all questions concerning standardization in the electrical and electronic fiei's. 1>
this end and in addition to other activities, IEC publishes International Standards, Technical Specl ~ativns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr:d 2 a: “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comn tee .>t~rested
in the subject dealt with may participate in this preparatory work. International, governmen.:! and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC (ollaborates closely
with the International Organization for Standardization (ISO) in accordance with conditicas determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly <= pos tible, an international
consensus of opinion on the relevant subjects since each technical committe= hac r_presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and « = accepted by IEC National
Committees in that sense. While all reasonable efforts are made to"~ns ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the we ¢ lm2vhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Commi ‘ee< undertake to apply IEC Publications
transparently to the maximum extent possible in their na.2na. and regional publications. Any divergence
between any IEC Publication and the corresponding national or :egiunal publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. .>“ependent certification bodies provide conformity
assessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bc lies.

All users should ensure that they have the lafest 2u:*on of this publication.

No liability shall attach to IEC or its direc.o1 , ei..ployees, servants or agents including individual experts and
members of its technical committees and 'F.C I ational Committees for any personal injury, property damage or
other damage of any nature whatsoe er, ..liether direct or indirect, or for costs (including legal fees) and
expenses arising out of the public tior.. use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Nol na.ive references cited in this publication. Use of the referenced publications is
indispensable for the corre:t « olication of this publication.

Attention is drawn to the p>ssibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shé.ll nct be held responsible for identifying any or all such patent rights.

International Standaru. IEC 60825-1 has been prepared by IEC technical committee 76:
Optical radiation _afety and laser equipment.

This thizd ediuon of IEC 60825-1 cancels and replaces the second edition published in 2007.
It constitites a technical revision.

vis editiun includes the following significant technical changes with respect to the previous
odition:

a new class, Class 1C, was introduced,;
the measurement condition 2 (“eye loupe” condition) was removed;

classification of the emission of laser products below a certain radiance level that are
intended to be used as replacement for conventional light sources can, as an option, be
based on the IEC 62471 series;

the accessible emission limits (AELs) for Class 1, 1M, 2, 2M and 3R of pulsed sources,
particularly of pulsed extended sources, were updated to reflect the latest revision of the
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ICNIRP guidelines on exposure limits (accepted for publication in Health Physics 105 (3):
271 — 295; 2013, see also www.icnirp.org).

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:

FDIS Report on voting
76/502/FDIS 76/506/RVD

Full information on the voting for the approval of this standard can be found in the repart an
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part =

The list of all parts of the IEC 60825 series, published under the title Safety 2f ‘aser products,
can be found on the IEC website.

This part of IEC 60825 is also referred to as "Part 1" in this publica.ion.

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 puklica ionwill be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour insile' 'ogo on the cover page of this publication indicates
that it contains colours whYch are considered to be useful for the correct
understanding of its conteats. Users should therefore print this document using a
colour printer.

1) |EC Guide 104:2010, 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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SAFETY OF LASER PRODUCTS -

Part 1: Equipment classification and requirements

1 Scope and object

IEC 60825-1 is applicable to safety of laser products emitting laser radiation in the
wavelength range 180 nm to 1 mm.

Although lasers exist which emit at wavelengths less than 180 nm (within the <raccum
ultraviolet), these are not included in the scope of the standard since the laser b:ar: noi mally
has to be enclosed in an evacuated enclosure, and, therefore, the potential opt.cal rouiation
hazards are inherently minimal.

A laser product may consist of a single laser with or without a separate gawer “upply or may
incorporate one or more lasers in a complex optical, electrical, ¢. musheaaical system.
Typically, laser products are used for demonstration of physical ‘axd cptical phenomena,
materials processing, data reading and storage, transmission and cisply of information, etc.
Such systems have found use in industry, business, entertainmer., research, education,
medicine and consumer products.

Laser products that are sold to other manufacturers for ue as components of any system for
subsequent sale are not subject to IEC 60825-1, since ti = fiial product will itself be subject to
this standard. Laser products that are sold by or fox-mcnuacturers of end products for use as
repair parts for the end products are also not sujjec to IEC 60825-1. However, if the laser
system within the laser product is operable when removed from the end product, the
requirements of this Part 1 apply to the remcyvable laser system.

NOTE 1 Operable equipment does not requirc ¢ toc' to prepare for operation.

Any laser product is exempt from !l iciiner requirements of this Part 1 if classification by the
manufacturer of that product acccrdin.g to Clauses 4 and 5 shows that the emission level does
not exceed the AEL (accessihic < mission limit) of Class 1 under all conditions of operation,
maintenance, service and ‘ai'ur2. Such a laser product may be referred to as an exempt laser
product.

NOTE 2 The above exe nptic1 is to ensure that inherently safe laser products are exempt from Clauses 6,7,8
and 9.

In addition to the ~dverse effects potentially resulting from exposure to laser radiation, some
laser equipiren. may also have other associated hazards, such as electricity, chemicals and
high or:low temperatures. Laser radiation may cause temporary visual impairment, such as
dazz'= a1d glare. Such effects depend on the task and ambient lighting level and are beyond
the scop. of this Part 1. The classification and other requirements of this standard are
t.tenu=d 10 address only the laser radiation hazards to the eyes and skin. Other hazards are
not icluded within its scope.

This Part 1 describes the minimum requirements. Compliance with this Part 1 may not be
sufficient to achieve the required level of product safety. Laser products may also be required
to conform to the applicable performance and testing requirements of other applicable product
safety standards.

NOTE 3 Other standards may contain additional requirements. For example, a Class 3B or Class 4 laser product
may not be suitable for use as a consumer product.
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