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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

Vel

As discussed in previous Briefs, IEC 62368-1 classifies circuits according to the electrical
characteristics and then designates various safeguards and other requirements depending on
intended or assumed accessibility of persons to these circuits, and other considerations, such a risk
of electrically-caused fire. A variety of design methods typically are used in high technology

products to influence the electrical characteristics of such circuits, whether it be voltage or current.

In the context of external circuits, a method that is more commonly being used to limit output power
is via an integrated circuit (IC), which can control voltage, current and overall power. This Brief will
discuss the requirements for these components when used to establish a Limited Power Source
(LPS) at the output of the equipment. The Standard designates these components as IC Current
Limiters.
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Background
HR

The previous Brief, Requirements for Circuits Supplying External Wiring, reviewed how IEC 62368-
1 is structured when addressing circuits intended to exit the equipment and provide data or power
over external wiring.
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In summary, within the clause on electrically-caused fire (clause 6), sub-clause 6.5 covers internal
and external wiring. In line with the basic principles of the Standard, only circuits classified of PS2 or
PS3 are of concern and drive connected wiring (and equipment) to meet additional requirements,
such as flammability of conductor insulation.
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Specifically, for equipment with circuits that are intended to interconnect with the building wiring,
subclause 6.5.4 contains additional requirements since externally interconnected circuits that are
intended for connection to unprotected building wiring can receive sufficient power from the product
to cause ignition and spread of fire with the building wall, ceiling, or remotely interconnected
equipment. Therefore, as a general requirement such circuits are required to be limited to a value
that does not cause damage to the wiring system due to overheating or overload. More specifically,
such circuits are required to comply with the characteristics defined for a limited power source (LPS)
in Annex Q of the Standard. The circuit designation LPS is essentially the same designation as was
defined in IEC 60950-1. (Note, as mentioned in the earlier Brief, and in a departure from IEC
60950-1, these requirements do not apply to connectors/circuits intended for interconnection of
peripheral equipment used adjacent to the equipment. Ports for the connection of accessories, such
as a mouse, keyboard, joystick, etc. are covered by sub-clause 6.7 and are simply limited to PS2.)
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Similar to IEC 60950-1, multiple methods can be used to design a circuit to have voltage, current
and power limits that meet the LPS designation. For inherently limited power sources, such as
winding impedance, use of PTC devices or similar, the limits in Table Q.1 are applied. For non-
inherent power sources, such as those limited by fuses, the limits in Table Q.2 are applied.
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For IC current limiters that comply with Annex G.13, the Standard also states that the output also is
to be limited in accordance with Table Q.1 to comply with LPS. It further clarifies, when the IC
current limiter complies with the component requirements for IC current limiters in G.13 it does not
need to be shorted out of the circuit.
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Now, let’s take a closer look at the requirements in IEC 62368-1 for IC current limiters.
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Annex G.13, IC Current Limiters
W EEG.13, ICERLIRE

Annex G is the Annex in IEC 62368-1 where the component requirements are contained for
identification purposes. Within Annex G, sub-clause G.13 covers IC current limiters. The sub-clause
contains both general requirements and parameters for the devices and a series of performance
tests after which the stated parameters need to continue to be met. Again, for such IC current
limiters meeting these requirements and used for current limiting such that the power sources
become PS1 or PS2, the IC current limiter is not shorted from input to output.
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The general conditions are:
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- clearances and creepage distances for reinforced insulation are to be provided between the
input and output pins based on the applicable working voltage, except for IC current limiters
in ES1 circuits;
1RO T2 D D ZEEN OV RS . ESLIEIE N OICE T fREs & RV T 3247 2 8
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- the IC current limiter is to limit the current to manufacturer’s defined value (not to be more
than 5 A) under normal operating conditions and with any specified drift taken into account;
IC IRz, WHEEIERET T, X TOEESNZ NI 7 hEEBE L LT, #iE
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- the IC current limiter is to be entirely electronic and have no means of manual operation or
reset; and is to be supplied by a power source not exceeding 250 VA, with an output
current limited to 5 A or less;
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- the IC current limiter limits the current or voltage to manufacturer’s defined drift after the
conditioning tests specified in Annex G.13.
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The conditioning tests include:
arFyva=r RRICIE TR/ ENET

- five (5) sets of 10,000 cycle tests connected at various capacitance, inductance and
resistance loads and under multiple power and loading conditions;
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- three (3) sets of 50 cycle tests conducted under a separate set of power and loading
conditions.
BIHE DS S CAfPIREE—R D T THEME L7250 1 7 Vil 23t » b

- two (2) sets of cycling under various thermal conditions.
BFERERGEO T CEMB LY A 7V 7228y b,

The origin of the current conditioning tests in G.13 are performance testing that has been applied to
such devices in the past by certification agencies to determine reliability of the devices before
requirements for such devices were in the Standard. For those familiar with Amendment No. 1 of
IEC 60950-1, Edition No. 2, the requirements are a combination of the two test programs that are in
Annex CC, Evaluation of integrated circuit (IC) current limiters, of that Standard. In Annex CC,
test program 1 was based on practice in the Nordic countries and test program 2 was based on
practice in the United States. In fact, the US requirements are reflected in UL SU2367, Solid-state
overcurrent protectors.
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Note, in the proposed CSA/UL 62368-1's Annex DVG, UL and CSA Component Requirements
(Alternative), UL SU2367 is an acceptable alternative to IEC 62368-1, G.13. Devices Recognized to
SU2367 are covered under the categories QVGS2, Protectors, Low-voltage Solid-state
Overcurrent — Component, and QVRQZ2, Special-purpose Solid-state Overcurrent

Protectors — Component.
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— Component & T* QVRQ2, Special-purpose Solid-state Overcurrent Protectors — Component
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For those familiar with the IEC 60335 series standards (covering household & similar electrical
appliances), these standards also have requirements for “electronic protection devices” where
conditioning tests such as EMF impulses are applied to such ICs and the basic safeguard function
or current limiting function is evaluated after conditioning tests. However, the requirements are not
aligned with Annex G.
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Future Changes
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The methods of achieving LPS included in the current IEC 62368-1, Annex Q are generally the
same as those included in IEC 60950-1 + Amendment 1, except that the requirements for
Integrated Circuit (IC) Current Limiters included in IEC 60950-1, Annex CC have been replaced by
IEC 62368-1, G.13. As also mentioned Annex CC includes two alternative Test Programs, however,
G.13 includes only a single Test Program.
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Recently, IEC TC108 has revisited the original decision to combine the two programs into a single
program, along with various other aspects of the requirements for IC current limiters, and plans to
make a variety of changes in the second edition.
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At this time the following changes are anticipated:
B R CIXLL TOEERFRHISH TWET

- relocation of the requirements for IC current limiters to clause G.10.
\C B fRAAZ T 2 BR FIEDOERG.10~DOBE) (HIfE0108/479/CDVTILG.9) .
- return as alternative options the two programs (test program 1 and test program 2) for IC
current limiters currently in IEC 60950-1, Annex CC. As a result three options will exist in
clause G.10. This decision was made in part because devices complying with the two
programs of Amendment 1 to IEC 60950-1 are already available, whereas devices
complying with the Annex G.13 requirements are not.
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- miscellaneous editorial revisions.
£k % 72 L OEET,

Longer term it is believed that a better solution needs to be found other than having three separate
test programs for IC current limiters in Annex G. To this end, it is hoped manufactures of IC current
limiters become more involved in the development of appropriate requirement, which ideally would
result in a single test program for IC current limiters at some point in time in the future.
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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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