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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
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The scope of IEC 62368-1 covers audio/video, information and communication technology
equipment that is both mains-power and battery-powered. When equipment is battery-powered (or
powered by fuel-cells) the requirements for the associated power sources are located in Annex M,
Batteries and fuel cells. This Brief will discuss these requirements.
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Annex M - Batteries and fuel cells.
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Annex M of IEC 62368-1, First Edition address the requirements for battery cells, batteries and fuel
cells. In the context of this standard, the term battery (batteries) is synonymous with a battery pack.
As indicated in M.1, General requirements, these requirements are in addition to the other
requirements in the standard as batteries, being a self-contained power source, may require
additional safeguards that are not addressed elsewhere in the standard. Also, the annex does not
cover external batteries, the installation of external batteries or battery maintenance, other than
battery replacement by an ordinary or instructed person. Additionally, this annex does not cover
products that are intended to charge external batteries.
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As in IEC 60950-1 and IEC 60065, IEC 62368-1 requires battery cells and batteries to have
safeguards in place to ensure the batteries remain safe under normal, abnormal, and single fault
conditions as well as during installation and transportation.
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Annex M.2 (Safety of battery cells and batteries) provides a list of fifteen (15) IEC standards the
battery cells, batteries and fuel cells are required to meet when they fall under the individual scopes
of the standard. This is somewhat different approach than IEC 60950-1, which does not reference
other standards for batteries. Compliance is verified by meeting the requirements in these
standards and the additional applicable testing in this annex. For example, Annex M.5 covers burn
hazards due to shortcircuit at the bare conductive terminals of a battery during transport, which is
not necessary covered in the IEC component standards for battery cells and batteries.
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Annex M.3 (Protection of battery circuits) addresses the battery charging circuit and the
protection within the circuit. The requirements in the clause are almost identical to the requirements
and test methods from IEC 60950-1, Edition No. 2, sub-clause 4.3.8. In general, the intent is to
simulate overcharging, unintentional charging, reverse charging, over-discharging of batteries due
to the abnormal operation or single fault of the charging circuits.
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Annex M.4 (Endurance of a battery and its enclosure) covers the evaluation for the mechanical
strength of the battery and its enclosure. During use or transport, the battery and its enclosure are
required to be able to withstand a drop, an accidental impact, increased internal pressure, vibration,
etc. An example for the increased internal pressure of a battery would be the internal pressure
increasing due to the high temperature caused by the battery being left in an automobile.
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Annex M.5 (Risk of burn due to short circuit during carrying) addresses the burn hazard to an
ordinary or instructed person carrying a battery. It could be caused by the short-circuiting of the
battery’s exposed bare conductive terminals with metal objects (e.g., paper clips, keys, jewelry, etc.).
The terminals are required to be protected from the foreign objects in accordance with Annex
P.2.2.3.
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Annex M.6 (Prevention of short circuits and protection from other effects of electric current)
contains requirements preventing excessive high current from a battery - high current due to short-
circuits of external terminals or internal insulation of a battery could eventually cause molten metal,
sparks, explosion or vaporization of electrolyte. For external faults, a sufficient overcurrent
protection device is required to be provided, or the battery is required to be so constructed to
prevent the likelihood of shortcircuiting. For internal faults, there is a test method to simulate the
fault inside a battery cell. The result of the fault test cannot cause explosion or cause the emission
of molten material.
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Annex M.7 (Risk of explosion from lead acid and NiCd batteries) deals with the risk of
explosion from lead acid and nickel-cadmium (Ni-Cad) batteries. These types of batteries can
produce hydrogen gases, which could be explosive in high enough concentrations. The standard
requires equipment employing these types of batteries to be provided with proper ventilation so the
atmosphere within the equipment does not reach an explosive concentration level. This is evaluated
by a measurement of the hydrogen concentration, which is not allowed to exceed 1%vol in the end-
product during and after battery charging.
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Annex M.8 (Protection against internal ignition from external spark sources of lead acid
batteries) deals with the risk of explosion by an external spark for vented lead-acid batteries. This
part of Annex M requires a test to be carried out according to IEC 60896-21:2004, sub-clause 6.4
which is intended to keep the hydrogen content in air below 1%vol, in addition to a margin distance
from the potential ignition source (PIS) and from hot surface (i.e. over 300°C) .
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Annex M.9 (Preventing electrolytic spillage) addresses the concern of electrolyte spillage.
Endproducts are required to be built such that any electrolyte spillage shall not have an adverse
effect, under all operating conditions, on skin, eye, other body parts, other safeguards or the
premises. Stationary equipment is required to incorporate a method, such as a tray, to contain any
electrolyte spillage.
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Annex M.10 (Instructions to prevent reasonably foreseeable misuse) covers instructional
safeguards to prevent misuse. If, due to the functional nature of the battery or equipment, a battery
cannot be constructed such that an electric shock or the failure of a fire safeguard is unlikely to
occur under any condition, instructions are to be provided to reduce the risk of user abuse or
extreme conditions.
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Future Changes
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A draft version of the Second Edition of IEC 62368-1 currently is under development, which will
include some modification of Annex M.
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In the current Annex M.2, the First Edition indicates the requirements for fuel cells are under
consideration, and includes a reference in M.2.1 to IEC 62282-2 Fuel cell technologies — Part 2:
Fuel cell modules. However, since IEC TC108 currently has not been requested by Industry to add
specific requirements for fuel cells into the Standard, the reference to IEC 62282-2 will be removed.
We note that if a product with a fuel cell is submitted for investigation to IEC 62368-1, the
construction can be considered in the context of 4.1.4, Constructions not specifically covered. There
also will be a new note in the draft stating that additional battery standards are being developed,
and may be included in the future.
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Additional modifications, mostly clarifications on the Annex M requirements, are also anticipated.
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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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