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This technical brief is one in an ongoing series of briefs that are intended to provide an introduction
to key concepts and requirements covered in the new safety standard for audio/video, information

and communication technology equipment, IEC 62368-1.
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Introduction

i

This technical brief provides an overview of IEC 62368-1 regarding non-ionizing Optical Radiation
(OR) from coherent laser sources with respect to IEC 60825-1, Safety of laser products, and from
incoherent sources with respect to IEC 62471, Photobiological safety of lamps and lamp systems.
IEC 62368-1 relies on both of these OR safety standards. Although IEC 62368-1 was derived in
part from IEC 60065 and IEC 60950, and while both of these two aforementioned standards
reference IEC 60825-1, only Amendment No.1 to IEC 60950-1 Ed. No. 2 currently references IEC
62471. IEC 60065 will reference it in its future Edition No. 8.
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OR sources are now the basis for many ITE and audio/video products. Generally, radiation-caused
injury to the skin or eye is due to over exposure to radiated energy causing a thermal or
photochemical injury.
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In the case of coherent OR, IEC 60825-1 defines a system of classification of lasers and laser
products according to their degree of hazard in order to aid in the hazard evaluation. Similarly, the
classification scheme of IEC 62471 for incoherent OR relies on Risk Groups to indicate the potential
hazard risk. The operating conditions and the optical and mechanical construction of the final
product help to define the risk. Compliance with established product safety standards for optical
sources should provide presumption of conformity with these "essential safety requirements".
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IEC 62368-1 describes safeguards for the protection of three kinds of persons: the ordinary person,
the instructed person, and the skilled person, through a hazard based safety approach relying on a
Radiation Energy Source Class scheme for optical radiation.
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From the previous briefs in this series, we learned basic concepts of classification and identification
of energy sources. The IEC 62368-1 classifications of radiation energy sources (RS) are RS1, RS2
and RS3, from lowest to highest risk hazard.
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Coherent OR (Lasers)
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Sub-clause 10.3.1.2 addresses non-ionizing radiation from lasers, and indicates that equipment
containing lasers shall comply with the IEC 60825-1 series, which includes IEC 60825-1 (equipment
classification and general requirements), IEC 60825-2 (optical fiber communication systems) and
IEC 60825-12 (free space optical fiber communication systems).
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Generally, in the First Edition of IEC 62368-1 the requirements are almost entirely established via
reference to the IEC 60825-1 series standards, although there is a provision that equipment that
does not exceed the accessible emission limit of Class 1 as defined by IEC 60825-1 (RS1 for IEC
62368-1) under all conditions is not required to have a laser warning instructional safeguard or laser
explanatory label. Additionally, it states that where a laser of class 3R, 3B or 4 is present, a tool is
required to gain access to the area containing such an energy source.
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The scope of IEC 60825-1 includes a classification scheme for hazard evaluation, manufacturer’s
requirements, user control measures, labelling, and instructions. Classification is based on the
Accessible Emission Limit (AEL), which is the maximum accessible emission permitted within a
particular class as defined by the standard. The AEL is dependent on a number of factors including
the wavelength of the laser, the duration of the exposure, pulse characteristics, the tissue type
exposed to the radiation, the retinal image size, and so on. The laser class designations in
increasing order of hazard are 1, 1M, 2, 2M, 3R, 3B, and 4.
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Consistent with its principles, IEC 62368-1 allows that no safeguards need to be interposed
between RS1 and an ordinary person. In the case of RS2 or RS3, generally an equipment
safeguard is required to be interposed between all persons and RS2 or RS3. For an RS3 energy
source either an equipment basic safeguard and supplementary safeguard, or an equipment
reinforced safeguard is required to be interposed between a class 3 energy source and persons.
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Regarding basic safeguards to protect persons against hazardous coherent radiation, they may
include containment of the energy within a protective housing which will not allow hazardous
radiated energy, such as from a Class 3B laser (as classified by IEC 60825-1), to enter free space.
Depending on the IEC 62368-1 RS level, the equipment may require instructional safeguards with
warning signs in accordance with ISO 3864-2. Additionally, supplementary safeguards may include
the use of safety interlocks to disconnect power to the optical source, or the use of a tool to prevent
unauthorized access to hazardous levels of coherent energy.
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In its Edition No. 2 of IEC 62368-1, IEC TC108 intends to introduce a number of changes to the
requirements for laser radiation. One change will be to more closely align the radiation energy
source (RS) classifications with the IEC 60825-1 laser classes (1, 1M, 2, 2M, 3R, 3B, 4) to more
closely follow HBSE principles.

IEC TC108ClE. IEC 62368-1DH2kRICIHVT, L —H I L THEOER SZ I Aivd T
ETT, ZHEAD D HDO1Io1F, K VHBSEDQFHNCHEILT 5 L 512, = AFRE (RS) X5
%#|EC 60825-10> L —H#[X/4r (1, 1M, 2, 2M, 3R, 3B, 4) & —HIH®H5Z & TT,

IEC TC108 Committee Draft (108/455/CD) includes proposed RS classes associated with the IEC
60825-1 established laser classes as shown in Table 1.

IEC TC108 Committee Draft (108/455/CD)IZ i3, K1IZrtfi S 5@ Y, IEC 60825-1 THE S5
L—H 2 7 2 LBHT LREPDORSY 7 ANEZENLTVET,

Page 3 of 6
Copyright © 2011 Underwriters Laboratories Inc. All Rights Reserved.
Do Not Reproduce without Permission.



Table 1. Radiation Energy Source Classifications — Coherent
1L BRIV XREXSGG - a2e—Lv U b

IEC 62368-1 RS1 RS2 RS3
IEC 60825-1 Class 1 Class 1M, Class 2, Class Class 3R (invisible), Class 3B,
2M, Class 3R (visible) Class 4

In its Edition No. 2, one additional key change currently proposed is that if an RS2 (class 1M, class
2, and class 2M) is accessible, the equipment will be permitted to have an instructional safeguard in
accordance with IEC 60825-1. Where an RS3 laser is present, a tool will still be required to gain
access.
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Incoherent OR Safety (LEDSs)
Fabv—L v FORDZELM (LED)

Sub-clause 10.3.1.3 of IEC 62368-1 addresses non-ionizing incoherent OR including LEDs, both
producing UV and visible radiation. The Standard relies upon the requirements of IEC 62471 in
combination with the other principles in the Standard, e.g., use of safeguards in the three block
model.
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The sub-clause indicates that, “Equipment containing lamps or lamp systems that produce optical
radiation in excess of the limits specified in IEC 62471 in the wavelength range 200 nm to 3000 nm,
as specified by the lamp manufacturer, shall be provided with safeguards to eliminate unnecessary
optical radiation exceeding the limits specified in IEC 62471. Low power applications of LEDs need
not comply with IEC 62471.” Examples given of low power applications of LEDs include indicating
lights, infrared devices (such as used in remote controls) and optocouplers.
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The classification scheme for lamps and lamp systems is based on the amount of energy present in
the OR emitted from the product. There are essentially four IEC 62471 categories known as Risk
Groups (RGs) that are used to evaluate the hazard: Exempt Group, RG1, RG2, and RG3. As the
risk group number increases so too does the level of hazard present.
FUTROT T VAT HAOXGE BN SN DORIHFET D TRV FEICESE £,
BEARMICIE, EREFHMET 20l ShD Y X2 2—7 (RG) & LTHBLNS4DDIEC
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The current association between the IEC 62471 RGs and the IEC 62368-1 radiation energy source
classifications are illustrated in Table 2.
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Table 2. Radiation Energy Source Classification — Incoherent
F2. BN =R VRS -FFEae—1L b

IEC 62368-1 RS RS1 RS2 RS3

IEC 62471 RG Exempt RG1, RG2 RG3

According to IEC 62368-1, when a person is exposed to RS1, energy is undetectable to detectable
but not painful. For RS2, there may be detectable pain, but is acceptable within given exposure
limits for short periods of time. Even at short exposure durations, RS3 energies are considered
injurious. Generally, an ordinary person may be exposed to RS1 and skilled person may have
access to RS3 if appropriate instructional safeguards and skill safeguards are in place. National
regulations limit the radiation level and exposure time where a skilled person is working where RS3
may be present. For protection of an ordinary person or an instructed person against RS3, at least
one equipment basic safeguard and one equipment supplementary safeguard, or a single
reinforced safeguard is required between the person and the energy source. In general, optical
radiation from the equipment is required to either be contained by the enclosure of the lamp and
lamp system or equipment, or not exceed the relevant limits for the exempt group given in IEC
62471 for normal operating conditions.
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It is planned that TC108 will address proposed changes to IEC 62368-1 relating to the RS classes
for incoherent radiation with further linkage to IEC 62471. One key change is that such incoherent
radiation sources now would be classified as either RS1 or RS3, with no provision for RS2.
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Table 3. Radiation Energy Source Classification — Incoherent (Proposed)
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IEC 62368-1 RS RS1 RS2 RS3

IEC 62471 RG Exempt, RG1, RG2 RG3
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Summary
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In IEC 62368-1, the radiated energy sources are classified as RS1, RS2 or RS3, from lowest to
highest risk hazard. The appropriate minimum level of exposure to prevent injury or damage
typically is provided in an appropriate horizontal safety standard, such as IEC 60825-1 for coherent
OR and IEC 62471 for incoherent OR, dependent upon the specific radiation type and in some
cases with additional limits set by regional and national regulations typically provided as National
Differences.
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IEC 62368-1 addresses the safety concerns of OR through the use of the established OR safety
standards and a hazard based safety approach. IEC TC108 is planning to address and revise the
requirements for non-ionizing OR from lasers and LEDs in Edition 2 (108/455/CD) since the Edition
1 requirements for OR are not fully developed using the HBSE principles and the RS classification
scheme for OR need to be more clearly defined for application of the requirements.

IEC 62368-1/ZORIZEHT 224 EOREIT, ML SITZORZ AR K NP — RX—Z -« £ —7
TADT T —F O EZEL TRAL L TWET, IEC TCI08TIE, HFLRK THOORIZET 5 ERE
352 2IZHBSED JFHNZHI > TR S 72 b O TIE W=, £ L TCORIZET ARSK 7 A &% —
LFERFHOBANICE L TR Y HEICER SN2 TR B0, H2ik (108/455/CD) @
L —H K OLEDIZ & % FEEBORIZEI ¥ 2 R FHITH UK OUGET 5 FETY,
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In this continuing series of technical briefs, additional key topics associated with the new IEC
62368-1 standard will be reviewed similarly.
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