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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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IEC 62368-1 defines an external circuit as an “electrical circuit that is external to the equipment and
is not mains.” An external circuit is classified as ES1, ES2 or ES3, and PS1, PS2, or PS3. Although
we learned from previous briefs that these types of circuits may be voltage, current or power limited
per their specific definitions, there is no one set of limits for an external circuit. This is in sharp
contrast to TNV circuits as used in IEC 60950-1 where there are strict limits on the voltage and/or
touch current.
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Table 16, External circuit transient voltages, attempts to define specific types of external circuits
based on (a) whether they are installed wholly within the building structure, or (b) some portion of
the cable or connected network is outside the building or structure. Each individual circuit (cable)
type is assigned an ID, e.g., Table 16, ID number 11, Paired Conductor, unshielded.
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Informative Annex W of 62368-1 compares the term “external circuit” to “Telecommunications
Network” in 60950-1. The term telecommunications network is not used in IEC 62368-1. The new
terminology used is broader, covering physical characteristics of the wiring and installations rather
than functions; for example, a paired conductor run wholly within the building or a coaxial cable
connected to an outdoor antenna. However, for all practical purposes, requirements applicable to
TNV-1 or TNV-3 circuits (from telecommunications networks) in an 60950-1 context are essentially
the same as external circuits described in Table 16, ID numbers 11, 12, 13 and 14 in a 62368-1
context. The difference in 62368-1 is that these external circuits are no longer limited to only those
associated with telecommunications networks. (Note — Some of the correlations in Annex W and
references to Table 16 throughout the First Edition appear to be inconsistent. This is one area of
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the standard being worked on for the future second edition, and it is anticipated the future content of
Table 16 will be considerably different than the content in the First Edition.)
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Although the term “TNV” evolved from the more specific term “Telecommunication Network Voltage”
originally found in IEC 950, in IEC 60950-1 it is a more generic term that applies to more than just
telecommunications applications. Connections to a telecommunications networks are covered
separately in Clause 6 of that standard. This is where requirements related specifically to
telecommunications networks and telecommunications wiring are found. These include separation
requirements, protection of users from overvoltages (dielectric and impulse tests, etc.) and
protection of wiring from overheating. As the title of the Clause implies, these requirements apply
only to circuits connected to a telecommunications network. Similarly, Clause 7 contains
requirements specifically related to the cable distribution system.
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In IEC 62368-1 the term “external circuit” also is not limited to circuits connected to
telecommunications systems and neither are the requirements. The way it is currently defined, an
external circuit includes an Ethernet LAN, an HDMI connection between a cable box and a TV, or a
cable pair routed to surround sound or “Zone 2” speakers. As a result, and except for a few cases
where specific types of external circuits are identified, the requirements for external circuits apply to
all of these examples and more.
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(This 62368-1 perspective is closer to how IEC TR 62101 views external circuits in the context of
“network environment” (e.g., Network Environment 0, Network Environment 1), although IEC
TR62102 also will require some updating to also correlate with the new terminology in IEC 62368-1.
IEC TR 62102 also is maintained by IEC TC108 and is the technical report, Electrical safety —
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Classification of interfaces for equipment to be connected to information and communications
technology networks.)
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Power limitations
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IEC 60950-1 considers the power available from a telecommunications network to be limited to 15W
(see 1.4.11). IEC 62368-1 considers these external circuits to be PS1 (see 6.2.2.4). PS1 circuits are
limited to 15 W after 3 seconds and are not considered to contain enough energy to result in
materials reaching ignition temperatures.
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Transients
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In the current version of IEC 62368-1, one significant change to the way non-telecommunications
external circuits are addressed is in the area of transients. Unlike previous standards, intra-building
cabling (wiring completely within a building structure) is recognized as having the potential for
transients. See Table 16 for examples.
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However the problems associated with these types of transients are generally limited to
performance issues (e.g., an IC failure) rather than direct safety related issues (e.qg., risk of fire,
arcing, insulation damage). As a result, there is work (next edition) being done by TC108 that may
eventually limit the need to consider transients for circuits located completely within a building
structure. Even in the current edition, transients on intra-building circuits are only a consideration for
the determination of clearances and test voltages, and not for protection against transients from
external circuits.
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This still leaves external circuits where some portion of the cable or the connected network is
outside the building or structure. IEC 60950-1 limited the consideration of transients to mains,
telecommunications networks and cable distribution systems. The list was further narrowed by
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describing these networks as “between separate buildings” or “between outdoor antennas and

buildings.”
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IEC 62368-1 paints a much broader picture of when transients need to be considered. Not only is
the list of circuits no longer limited to telecommunications and cable networks or outdoor antennas,
but it now encompasses any circuit that may go outside of the building or structure (not only
between buildings). As a result, a Power over Ethernet (PoE) circuit routed to a security camera
mounted on the outside corner of a building now more clearly will need to be considered when
looking at possible transients on external circuits.
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Touch currents
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IEC 62368-1’s sub- clause 5.7.8, “Summation of touch currents from external circuits”, is similar to
the requirements in IEC 60950-1’s sub-clause 5.1.8.2, “Summation of touch currents from
telecommunication networks”. However, with respect to limiting touch current onto the
telecommunications network by the equipment, there is a significant difference.
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IEC 60950-1 imposes a strict limit of 0.25 mA onto these networks. In IEC 62368-1 no safeguards
are required between a Class 1 energy source and a skilled or instructed person resulting within a
limit of 0.5 mA. In addition, a skilled person (such as a telephone repairman) is presumed to use

skill as a safeguard against a class 2 energy source resulting in a touch current limit of 5 mA.

IEC 60950-1/%, ZHNHDF» FT—2120.25 mAL W\ 9 FEF IR /e REE AR L T\ k9, IEC
62368-1ClL, 7 7 A1 RV FJE & BRE ITHE &= T - ANOMICE—7 I — FiZZERk s T,
FERELTY Iy MIOSMALINE > TWET, 51T, AE (EFEOEBHLARLE) 1T, R
ELTEAERY Iy MISMAL RS 7 T Z22 X VKR HT D —T7 H— & LTAF L EAE
T2 EESNET,

Protection of building wiring
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Both IEC 60950-1 and IEC 62368-1 have requirements for limited power sources (LPS). These
sources are commonly used for the protection of external circuits, including general non-mains
building wiring.
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For example, the U.S. National Electrical Code, NFPA 70, Article 725 references limited power

circuits as a suitable power source for Class 2 and Class 3 circuits, as a result Class 2 or 3

wiring/cables may be connected to a 60950-1 Limited Power Source.
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However, where IEC 60950-1 is, at best, vague with respect to protection of external cables

carrying secondary circuit power, IEC 62368-1 includes specific requirements for interconnection to
building wiring (see clause 6.5.4 and Annex Q). Specific power limitations are placed on PS2 and
PS3 circuits when they are used in applications requiring an LPS.
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Where the external circuit wiring consists of wiring typically used for communications applications,
such as twisted pair communications cable or LAN cables, both standards require the current to be
limited to 1,3 A because of the lighter gauge of the wiring used and the small modular hardware
usually employed. It is interesting that IEC 62368-1 refers to cable running outside of a building as
an example of typical wiring systems that fall into this category instead of the broader
“telecommunications wiring system” description in IEC 60950-1. However, this needs to be taken for
what it is, only an example, and the requirement should be applied to all external circuits that may
be connected to wiring systems of this type.
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Future Second Edition
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The existing requirements for external circuits in the First Edition of IEC 62368-1 is an area of the
standard that IEC TC108 has identified as needing significant refinement and clarification in the
future second edition. Therefore, work is ongoing to study the existing requirements and propose
revisions to make the requirements clearer and in some cases simplified. As a result, this current
discussion of external circuit requirements in the first edition of the standard will need to be revisited
in the context of the future second edition.
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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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