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IEC 62368-1 Technical Brief
|EC 62368-1 Z#ifEsH

Requirements for Circuits Supplying External Wiring
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lan Burgzorg, UL International (Netherlands) B.V.
February 11, 2011

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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External wiring, and the circuits associated with them are vital for many audio, video, information
and communication technology equipment systems. They are needed for functional purposes and
serve as the interface between equipment subjected to an IEC 62368-1 evaluation and other known
or unknown equipment/product(s) — they are the media to pass on data signals and/or to supply
power to remote equipment with the signals or power originating from an Energy Source (ES).
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In some cases the external wiring is shipped together with the product. In others, it is selected and
installed in the field, typically controlled by instructions and/or by the appropriate installation code,
such as the National Electrical Code (NEC), NFPA-70, in the United States.
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Connecting the wrong external wiring to a potentially hazardous Energy Source can result in
electrically caused pain or injury (electric shock, cl. 0.6) or electrically-caused fire (cl. 0.7), and
could even result in thermally-caused injury (skin burn, cl. 0.10). Therefore, it is important to know
more about the circuits supplying external wiring in the context of a product that is evaluated to IEC
62368-1.
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As these requirements are reviewed, keep in mind the external wiring requirements in IEC 62368-1
are more closely aligned with the requirements in IEC 60950-1 than IEC 60065. This is because the
use of large numbers of interconnecting cables, particular involving power transfer (e.g., USB,
Ethernet), is more prevalent with ITE than AV equipment.
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External wiring and Electrically-caused pain or injury (electric shock)
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IEC 612368-1 generally views electrical circuits as either being (a) internal circuits contained wholly
within the equipment, or (b) external circuits not associated with the mains that exit the equipment
and as a result may be affected by external influences. IEC 62368-1 formally defines (cl. 3.3.1.1) an
external circuit as an “electrical circuit that is external to the equipment and is not the mains.”
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Circuits originating from inside a product to which external wiring can be connected can provide a
single pulse, repetitive pulses, ringing signals, audio signals (clauses 5.2.2.4 t0 5.2.2.7) or
telephone ringing signals (clause H). Such circuits also can provide supply voltages. If the voltage
levels are too high, the presence of signals and/or supply voltage levels from circuits originating
from inside the equipment can result in electric shock when external wiring is touched that is not
suitably insulated, is damaged resulting in exposed conductors, or if exposed contacts on
connectors or products connected at the other end of the external wiring are not suitably
enclosed/insulated.
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On a product certification level, generally, electric shock caused by touching the external non-mains
wiring itself is not part of the IEC 62368-1 investigation. Similarly, nor is electric shock caused by
contact with an associated product, such as an accessory, which may be connected to the
interconnected system via the external wiring, unless the external wiring and associated products
are investigated as part of the equipment system. Proper selection of the correct external wiring and
associated products is part of the instructional safeguards or associated electrical installation code.
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However, to allow for safety of the entire interconnected system, IEC 62368-1 requires that such
interconnections/circuits be investigated for appropriate voltage, current and/or power levels, or that
the output connectors or terminals be properly identified so that proper wiring and interconnected
devices can be selected. For example, a telecommunications output that is connected to a
communications wiring system and is accessible at a modular jack is expected to comply with the
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requirements in Annex H.
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Another equally important aspect of external circuits is consideration of transient voltages, as
discussed in the previous brief “External circuits (new terminology) vs TNV circuits (old
terminology)”. IEC 62368-1 contains a variety of requirements that anticipate the impact on safety
when transients are present, including requirements for clearances, creepage distances, withstand
voltage of solid insulation and related equipment safeguards.
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External wiring and Electrically-caused fire
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Electrically-caused fire is dependent on the available power originating from a supplying circuit. An
excessive amount of power can ignite internal parts of equipment, but it can also ignite the
insulation of external wiring or of associated products resulting in the spread of fire to the
surroundings.
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IEC 62368-1 describes four kinds of power sources to which external wiring can be connected.
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1. Power Source PS1, which is a circuit where the power source is maximum 500 W during
the first 3 s and maximum 15 W after 3 s when measured in accordance with the standard
PS1& 1%, HkIZHE» THE SNT2HEIT, B RGO T K500 WT, 3f#%
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2. Power Source PS2, which is a circuit exceeding the PS1 limits, but where the power source
is maximum 100 W after 5 s when measured in accordance with the standard
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3. Power Source PS3, which is a circuit exceeding the PS2 limits
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4. Limited power source LPS, which is a more extensive set of power limiting requirements for
products having interconnection with building wiring, with the same parameters as LPS in
IEC 60950-1.
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PS1 circuits and external wiring
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Generally, external wiring can be connected to PS1 circuits with minimal considerations. IEC
62368-1 itself does not contain requirements for supplementary safeguards when wiring and circuits
are supplied from PS1 circuits as such circuits are not considered to contain enough energy to
result in the ignition of materials (cl. 6.4.2).
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PS2- or a PS3 circuit and external wiring
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For external wiring investigated with the equipment, IEC 62368-1 clause 6.5 requires wiring
insulation connected to PS2 and PS3 circuits to comply with the applicable flammability test
methods based on IEC 60332-1-2, IEC 60332-1-3, IEC 60332-2-1 and IEC 60332-2-2, or with
IEC/TS 60695-11-21 as alternate.
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When output ports are supplying unknown equipment or accessories, sub-clause 6.7 requires a
PS2 limitation on the output.
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In some cases, the type of installation needs to be considered even though the installed wiring is
beyond the scope of the Standard. For example, the fourth paragraph of sub-clause 6.5.4 requires
a circuit supplying power over telecommunications wiring to limit the current to 1.3 A, which takes
into consideration the assumed characteristics of the installed wiring (since in general installed
telecommunications wiring must comply with other specifications, like ITU).
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Annex Q Limited power source (LPS)
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Annex Q contains specific power limitation requirements for equipment circuits interconnected with
‘building wiring’ that are supplied from a PS2 circuit or a PS3 circuit. The output of these circuits are
identified as “Limited Power Sources” or “LPS”, and they have similar purpose as LPS in IEC
60950-1.
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The associated voltage, current and power limitations are more specific than PS2 because building
wiring typically will be of long lengths, and may be routed through walls, over ceilings, under floors,
etc.
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It is also important to remember that electrical installation codes of individual countries and regions
may have additional requirements/restrictions on external wiring. In the US, the NEC, NFPA 70,
contains specific requirements for such wiring located both inside and outside a building.
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Thermally-caused injury (skin burn)
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IEC 62368-1 clause 9 contains requirements to protect against a thermal burn injury, using Table
42 for the contact temperature levels.
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Although theoretically external wiring and connected equipment could result in a thermal burn when
heated up as a result of power supplied by the evaluated equipment, the Standard does not
specifically cover safeguards for this energy consideration. However, it is assumed that external
wiring and equipment are connected to the correct Power Source and are employed in accordance
with the installation code and with their ratings established for the intended conditions of use such
as the proper rated voltage, rated current and anticipated temperature.
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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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