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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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Openings in enclosures of equipment covered under the scope of IEC 62368-1 often are provided
for ventilation purposes. However, from a design perspective, such openings are not allowed to
reduce the ability of the enclosure to serve as an equipment safeguard. IEC 62368-1 considers
enclosure openings both from the aspect of containment of fire (products of combustion exiting the
equipment) (6.4.8.2) and foreign objects entering the equipment from the outside of the enclosure
(6.6 and Annex P). This technical brief will discuss the IEC 62368-1 requirements with respect to
these considerations.
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Containment of Fire
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IEC 62368-1 states clearly in its sub-clause 6.4.8.2.1, Fire enclosure and fire barrier openings, that
openings in a fire enclosure are required to be of such dimensions that fire and products of
combustion passing through the openings are not likely to ignite material on the outside of the
enclosure.
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Whereas IEC 60950-1 had a more general treatment of enclosure openings, in IEC 62368-1 the
openings of concern are those that are relative to the site or location of a potential ignition source
(PIS). As discussed in the previous IEC 62368-1 Technical Brief, Fire Cones: Concept and
Application, the fire cones are an important tool used by the Standard to define where a PIS may
intersect a fire enclosure or fire barrier. It is recommended that the previous Brief be read before
studying this Brief.
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Also, consistent with the objective of IEC TC108 when they developed the standard, IEC 62368-1's
treatment of enclosure openings provides a performance option first, followed by a prescriptive
construction option or options as an alternative, if such a construction option or options are known
and proven through demonstrated field experience, e.g., the legacy standards IEC 60065 and/or
IEC 60950-1.
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Top (and Side) Openings
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The requirements for top openings are contained in sub-clause 6.4.8.2.3, Top openings and
opening properties. The fire cone in Figure 45, Top openings, is used to identify which top openings
located above a PIS are required to comply with the top opening requirements.
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Note that any side openings within the Fig. 45 fire cone zone also are regarded as top openings for
purposes of application of requirements.
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If an opening falls within the fire cone zone of Fig. 45, the performance option to determine
compliance with the opening requirements consists of the application of a needle flame test in
Annex S.2, Flammability test for fire enclosure and fire barrier integrity, at a distance of 7 mm from
the opening with a single layer of cheesecloth draped over the opening. The flame is not allowed to
ignite the cheesecloth.
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However, there is also a prescriptive construction option that does not require testing. No test is
required for openings that do not exceed 5 mm in any dimension or 1 mm in width regardless of
length. This option was included in the Standard since top and side openings with these maximum
dimensions have a proven track record, i.e., as demonstrated in IEC 60065 (20.2.2) and IEC
60950-1 (4.6.1).
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In practice, it is expected that manufacturers will continue to try to design their top and side
enclosure openings with these dimensions so that they can continue to take advantage of the
construction option, without test.
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Bottom (and Side) Openings
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As discussed in the previous brief on fire cones, there exists a separate fire cone, Figure 46, Bottom
openings, used to determine which enclosure openings are considered bottom openings. Per
6.4.8.2.4, Bottom openings and bottom opening properties, bottom openings are defined as any
openings within the volume shown in the figure, including openings within the 30 mm diameter
cylinder extending indefinitely below the PIS.
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Similar to the fire cone for the top openings, any side openings within the Fig. 46 fire cone zone
also are regarded as bottom openings for purposes of application of bottom opening requirements.
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For openings identified as bottom openings, the performance option is contained in Annex S.3,
Flammability test for the bottom of a fire enclosure. For those familiar with IEC 60950-1, this is the
traditional ‘hot flaming oil test’.
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However, prescriptive construction options also are available, which based on additional analysis by
IEC TC108 during the development of this standard actually are less onerous than the construction
options previously found in IEC 60950-1 (see the rationale statement for 6.4.8.2.4 in IEC TR 62368-
2).
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No testing is required for bottom openings if they do not exceed 3 mm in any dimension or 1 mm in
width regardless of length. The permissible size of the openings can be increased to 6 mm in any
dimension, or 2 mm in width regardless of length if they are located under components and parts
meeting the requirements for V-1 class material, or HF-1 class foamed material, or under
components that pass the needle-flame test using a 30s flame application. A 2 mm by 2 mm mesh
of at least 0.45 mm diameter metal wire is also acceptable. In case of risk of flaming liquids exiting
the equipment, the bottom opening should comply with size and spacing of holes in Table 39 of IEC
62368-1.
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In practice, again it is expected that manufacturers will continue to try to design their bottom (and
impacted side) enclosure openings to these allowed prescriptive specifications so that they can
continue to take advantage of the construction option, without test.
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Entry of Foreign Objects
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As discussed previously, IEC 62368-1 considers enclosure openings both from the aspect of
products of combustion exiting the equipment (inside -> out) and foreign objects entering the
equipment (outside ->in). The requirements for preventing fire from entry of objects from outside the
enclosure are found in sub-clause 6.6, Likelihood of fire due to foreign objects.
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Specifically, the Standard is concerned with entry of conductive foreign objects and the effects
should they bridge PS2 or PS3 circuits. If such circuits were bridged, a fire could be initiated.
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As a result, top and side openings above PS2 and PS3 circuits located at a height of less than 1.8
meters above the floor are required to comply with Annex P, Safeguards against entry of foreign
objects, foreign liquids, and spillage of internal liquids. Openings 1.8 m (about 6 feet) and above are
exempt because it is not considered likely that objects will be placed on equipment with openings
located above this height.
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If conductive foreign objects can enter equipment, either
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e Internal barriers are required to deflect the objects away from PS2 and PS3 circuits; or
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e The openings are required to be located more than 1.8 m above the floor; or
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Figure P.3, Enclosure openings, is used to determine which circuits located in proximity of the
enclosure openings are of concern. This figure is basically the same as Figure 4D of IEC 60950-1.
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The philosophy of Annex P is that under normal operating conditions and abnormal operating
conditions persons are not expected to insert foreign metallic objects into the equipment. This is a
basic safeguard (behavioral safeguard). However, if entry of a foreign metallic object could result in
a single fault condition, then an equipment supplementary safeguard is required to protect against
the consequences of entry of a foreign metallic object.
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The performance option for qualifying a design as a safeguard requires all bare conductive parts of
PS2 or PS3 circuits within the inclusive periphery of area E, Figure P.3, Enclosure openings, to be
shorted to simulate a fault by bridging along a direct straight path to all other bare conductive parts
within a 13 mm radius. Bridging is simulated by means of a straight metal object, 1 mm in diameter
and having any length up to 13 mm, applied without appreciable force. During the tests, the
compliance criteria for single fault conditions in Annex B.4.8 are required to be met. (Note: Ed. 1
makes reference to ES3 in Annex P without reference to PS2, which will need to be corrected in Ed.
2.)
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However, proven construction options are allowed to act as a supplementary safeguard, which
again do not require testing. These include:
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e Openings that do not exceed 5mm in any dimension, or 1 mm in width regardless of length;
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e Equipment with IP3X, IPX4 or better rating; or
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¢ Openings with louvers, special construction or internal barriers as described in Annex P.2.1.
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Finally, Annex P.2 has additional requirements for openings in transportable equipment, including
(P.2.2.1) openings in transportable equipment provided with energy storage devices (batteries),
(P.2.2.2) openings in transportable equipment without batteries and having accessible floating
conductive parts, and (P.2.2.3) openings in transportable equipment in relation to metallized plastic
parts of a barrier or enclosure.
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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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