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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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In a previous brief in this series we learned there exists Arcing and/or Resistive Potential Ignition

Sources (PIS) within PS2 or PS3 circuits. As a next step, we need to consider the separation

between a PIS and combustible materials in order to reduce the likelihood of sustained flaming or

spread of fire.
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As basic safeguard against fire, IEC 62368-1 requires there shall be no ignition, and no part shall
attain temperature high enough to ignite the part in normal/abnormal operating conditions.
Furthermore, the Standard provides two alternative methods to provide a supplementary safeguard
as a result of single fault conditions, either a) reduce the likelihood of ignition, or b) control fire
spread.
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The ‘control fire spread’ method generally prevents spread of fire by both use of less flammable
materials and a fire enclosure (for PS3).
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The ‘reduce likelihood of ignition’ method involves performance of single fault condition testing and
provision of minimum separation between PIS and combustible materials.
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The fire cone concept is used to assess the separation
of materials from PIS in the ‘reduce likelihood of ignition’
method, using a three-dimensional fire cone (inverted ice
cream cone), as illustrated in Figure 1.
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The fire cone is intended to represent a three
dimensional flame associated with a potential ignition
source.
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From a potential point of ignition, the top portion consists
of a 50 mm cone (y-axis), with a 13 mm (x- and z- axes)
spherical base, combined with a bottom portion
consisting of a sphere with a 13mm radius centered and
extending downward from the potential point of ignition.
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The basic concept used to determine separation using a
fire cone was taken from IEC 60065, where the concept
has been used for several years.
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The area inside of fire cone is considered the area in
which a flame can exist, and therefore, combustible
materials are not permitted to be located within this area
(in contact with the fire cone) unless they are V-1 class
material, VTM-1 class material, HF-1 class foamed
material, or materials complying with the IEC 60695-11-5
needle flame test requirements, with severities as
indicated in clause S.2. Materials less than 4 g generally
can be considered contribute negligible fuel to a fire,
provided if the part were ignited the fire would not spread
to another part.
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The derivation of the fire cone illustrated in Figure 2 is
used for both (a) an arcing PIS that consists of tracks or
areas on printed boards and (b) the resistive PIS areas
of components.
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When equipment incorporates air-moving devices, such
as a fan, the application of the fire cone needs to
consider the effect of the airflow on the shape and

movement of a potential flame. Air Flow
As a result, the cone is rotated (tilted) around the PIS
location from 0 to 45 degrees in the direction of the :>

forced airflow, as illustrated in Figure 3. The volume of
the cone traced by the rotation of the cone is considered
the restricted volume.
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The separation of combustible materials from a PIS also can be achieved by a fire barrier made of

noncombustible material, V-1, or VTM-1 class material, or material complying with flammability
testing contained in clause S.1.
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A printed board can be considered as a fire barrier against an arcing PIS located on a different
board, but cannot be considered as a fire barrier against the arcing PIS on the same board because
printed boards that are directly supporting a PIS may develop small openings or holes via an arc.
As a result the arc could penetrate the board.

7V N ERIE, MMOFERIALE T ST — 7 HPISIZR T AN Y T E L TRARTZENTE
FTR, PISHEHELFFLTWD 7Y » MEMITIE, 7— 27 EAZBL T LE 5/ RN
HHNH LR, A CEMBRITALES D7 — 27 HEPISIC T 28K 7 & LTHRRTZ &
IETE EHEA,

Copyright © 2010 Underwriters Laboratories Inc.
All Rights Reserved. Do Not Reproduce without Permission.
Page 3 0of 5



However, for a resistive PIS, printed boards made of V-1, VTM-1, or HF-1 class material, or
complying with the flammability testing in clause S.1 can be considered to be a fire barrier against a
resistive PIS, subject to the following conditions:
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o No materials rated less than V-1 class material are located on the same side of printed board
within a fire cone.
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e No PS2 or PS3 circuit conductors are Iocated on any sides, including the inner layer, of the
printed board within a fire cone.
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When a fire barrier is used, the fire cone is deflected as shown in Figures 4 and 5. These
illustrations are simply two examples of different angles taken into consideration when a fire barrier
is used for separation between combustible material and a PIS. For practical purposes, many more
examples are possible.
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Figure 4
Finally, the fire cone concept also is used for evaluation of top and bottom opening properties as
specified in sub-clauses 6.4.8.2.3 and 6.4.8.2.4. In case of top openings, the restricted volume is 2
mm larger around than the basic fire cone. For bottom openings, the area directly below the PIS
and within a 30 mm diameter cylinder extending indefinitely below the PIS are considered. Figure
46 of IEC 62368-1 illustrates this scenario.
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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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