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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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Peak performance of audio/video, information and communication technology equipment is a critical
aspect to the success of the equipment, and the operating temperature of internal components is
directly related to this performance. As the semiconductor industry creates smaller transistor
junctions there is a rise in power density on the chip surfaces. The internal operating environment is
a critical aspect of maintaining proper operation of the equipment. To address safety concerns
along with equipment performance, the Industry has utilized different methods to maintain the
internal operating environment so insulation safeguards provided between mains-connected circuits
(ES3) and accessible circuits (ES1) are not overstressed, while also maintaining temperatures that
ensure the surface touch temperatures are within accessibility limits (TS1) allowed for contact by
ordinary persons.
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The methods used to maintain the internal environment range from use of ventilation openings in
the enclosure to chillers or specialty air conditioners, depending on the complexity of the equipment.
A construction that is gaining popularity as an alternative to forced air cooling, or used in
combination with it are liquid filled components (LFC), such as heat pipes and cooling loops.
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IEC 62368-1, sub-clause G.21, Liquid Filled Components, contains requirements that are applicable
to internal pressurized liquid filled components. These components and systems are most often
incorporated in high performance desktop and rack-mounted units, and often consist of a system
that contains most or all of the following common parts:
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e tubing (metallic and/or thermoplastic) and fittings,
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For LFC that are open to the atmosphere, thus are not pressurized, or contain a small portion of
liquid (e.g., heatpipe) not likely to cause a chemical hazard, these requirements do not apply. For
products that utilize wet cell batteries, the requirements detailed in Annex M, Batteries and fuel cells,
should be applied.
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The evaluation of internal LFC consists of assessing the overall system, along with individual parts.
Generally,
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e the system should have sufficient mechanical support to reduce the risk that the cooling
liquid will leak and contact an ES3 circuit;
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e the cooling liquid should be suitable for the application and be protected in accordance with
requirements for chemical-caused injury;
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e thermoplastic parts are subject to mechanical testing considering normal, abnormal and
single fault conditions; and
BAaT UM X, G, R R OV ERIR AR A B R L TR RRBR D R L 22 D KDY
¢ the installation of the LFC also should be such that it is not in proximity to parts that could
damage it or part of the LFC system (e.g., cause an opening in the tubing that would result
in fluid contacting an ES3 circuit).
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The applicable tests to the system are listed below:
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e Hydrostatic pressure (G.21.3.1) - The system is subject to hydrostatic pressure based on
the operating pressure during normal, abnormal and single fault conditions. It must
withstand for two (2) minutes five times (5x) the maximum pressure measured at the
maximum temperature under normal conditions and three times (3x) the maximum pressure
measured at the maximum temperature as measured under abnormal and single fault
conditions seen in the system.
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e Creep Resistance (G.21.3.2) - Two samples of an LFC that contain thermoplastic parts are
subject to conditioning testing for 14 days at 87°C, followed by hydrostatic pressure
(G.21.3.1) again.
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e Tubing and fittings compatibility (G.21.3.3) - The thermoplastic tubing and fittings are

subject to tensile strength testing in an as received condition and after conditioning for 40
days in either an oven or water bath set at 38°C and at normal atmospheric pressure. After
the thermal aging the materials are required to maintain 60% of the as-received tensile
strength as measured in accordance with ISO 527.
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e Vibration (G.21.3.4) - The overall system is subject to a vibration test for 30 minutes at the
defined amplitude, frequency and sweep rate.
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e Thermal Cycling (G.21.3.5) - The overall system is subject to three (3) thermal cycles
consisting of 7 hours at a temperature 10°C above the maximum temperature measured on
the system during normal, abnormal and single fault conditions, then 1 hour at room
temperature.
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e Force (G.21.3.6) — A force test of 10 N (for parts accessible to a skilled person) or 30 N (for
ordinary and instructed persons) is applied to the system fittings.
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Compliance that the system meets the specified requirements is determined if there are no ruptures,
leaks and loosening of any connection.
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Additionally, when pumps and fans are included, specific fault testing for these components also
needs to be considered e.g., locked rotor for the fan motor. For LFC located external to the
equipment additional requirements apply.
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As part of the development of IEC 62368-1 Ed. No.2, the requirements for LFCs are being reviewed
further and some additional clarifications will be made. For example, “Liquid filled components” will
be identified as “Pressurized Liquid Filled Components” - this additional clarification makes it clear
that not all liquid filled components needs to be assessed to these new component requirements.
An ink cartridge is identified as a non-pressurized LFC.
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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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