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What is the toolkit and how do I use it? 
The IEC 62368-1 Transition Toolkit covers an 
exceptionally wide range of topics, which UL believes 
can be helpful to manufacturers and distributors of 
A/V, information and communication technology 
equipment, as they plan their transition to 
IEC 62368-1. 

 
By including and logically structuring as much 
information as possible – and making it all easily 
accessible – UL provides users with the ability to 
answer for themselves many of the questions they 
may have about the new safety standard, and how it 
will affect their business once it becomes mandatory 
in 2020. 

 
Toolkit content now is current with both Edition Nos. 2 
and 3 of IEC 62368-1. 

 
It is also a living resource: new information will 
continually be added to it. 

 
Users may profit by using the Guide in this way: 

• Familiarize yourself with the Table of Contents 
• Check which products are affected in this guide’s 

Sub-section 3.2.1: IEC 62368-1’s Scope 
• See Highlights for Manufacturers & Users 

(Sub-section 1.2) 
• See the FAQs box following Sub-section 1.1 
• See the Quick Tips box following Sub-section 2.6 
• Sign up for updates, so you know exactly what 

new information is being added to the Toolkit 
• Personalize your own online toolkit, including 

only those areas of interest to you, as well as 
your notes 

Key facts 

and communication technology 
equipment – Safety Adoption toolkit 

Imminent Deadline: December 2020 (for Ed No. 2), or 
transition directly to Ed. No. 3 now. 

 
Permanently replaces IEC 60065 and IEC 60950-1 

Enables new technology and constructions 

Limited disruption of global supply chain 

Requires some new test equipment 
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Section 1—Introduction 
1.1 —Overview 

 
 

Demands and challenges 
The demands of today’s consumers know no bounds when it 
comes to technology. Designers are increasingly challenged 
to create products that are innovative, efficient and eye- 
catching, as well as built and certified to the latest safety 
standards. This requires that safety standards keep pace 
with the new products and technologies constantly entering 
the market. 

 
This is clearly achieved in IEC 62368-1: Audio/video, 
information and communication technology equipment – 
Safety. Indeed, the evolution of IEC 62368-1 is an example of 
a safety standard that not only keeps pace with innovation, 
but which may even outpace it. Crafted specifically for 
A/V and ICT equipment, this standard is designed to 
replace existing legacy standards IEC 60065 (A/V) and 
IEC 60950-1 (ITE). 

 
Compliance and advantage 
As of Dec. 20, 2020, the second edition of the IEC 62368-1 
safety standard becomes the compliance norm for(AV) 
and (ICT) components and equipment in Europe and North 
America (Canada and U.S.).  
 
Also, with the recent publication of Edition No. 3 of 
CSA/UL 62368-1 in Canada and the U.S., and EN 62368-
1:2020 in Europe, manufacturers have an additional 
option. 

 
Whether as a manufacturer you choose to transition to 
either Edition No. 2 or Edition No. 3, IEC 62368-1 offers 
manufacturers some significant advantages over the legacy 
standards, particularly for new and innovative 
constructions. This design reflects both the intention of the 
international technical committee responsible for both the 
new and the legacy standards – IEC TC108 – and the 
advantages of the safety testing protocol 
at the heart of the replacement standard: Hazard Based 
Safety Engineering (HBSE). In addition, manufacturers will 
be relieved to know that IEC 62368-1 has been specifically 
designed to avoid supply chain disruptions during the 
transition phase. 

 
Be aware. Prepare. 
This UL document explains IEC 62368-1 in detail: the logic, 
the improvements, and the differences to legacy standards. 
We also provide insight on some of the challenges associated 
with the standard and how they may be best managed 
moving forward. 

 
We are convinced that manufacturers will ultimately benefit 
from this new standard. By the same token, we believe 
that the earlier a manufacturer can begin to focus on this 
upcoming, comprehensive and compulsory change, the more 
their business can benefit from – and during – the transition. 

 
UL is uniquely qualified to provide manufacturers with 
guidance on this topic. We are a longtime and constant 
member of the IEC TC108 management team; we are 
participants on – and leaders of – the national committees 
associated with it; we have been the lead Standard 
Development Organization (SDO) for CSA/UL 62368-1 
in Canada and the U.S.; and we are currently the leading 
certificate issuer to date for 62368-1 in the IECEE CB Scheme. 
We hope you find this material of value. 
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  FAQ  
Answers about IEC 62368-1 

 
 
 
 

Q: Should I transition to IEC 62368-1 now? 

A: Yes. Early entry into the transition cycle can reduce your 
stress and lower your costs compared to waiting until later 
stages when there could be compliance bottlenecks, like 
what happened with the recent transition to Edition No. 3 of 
IEC 60601-1 for medical equipment. 

 
Q: Are there any other benefits to 
adopting IEC 62368-1 now? 

A: Yes. Benefits include greater flexibility to increased 
opportunities for innovation. 

 
Q: Are new test items and/or test 
equipment required? 

A: Yes. See Section 4.4.3 for more information or contact UL. 
 

Q: Is it easier to introduce new technology 
to market with IEC 62368-1? 

A: Yes. Fewer prescriptive requirements mean you don’t 
need to wait for standards to catch up with innovation. See 
section 5.1. 

Q: Does IEC 62368-1 accommodate legacy 
components? 

A: Yes. IEC 62368-1 makes it easy. See Section 5.2. 
 

Q: Is there a deadline for adoption? 

A: Yes. Currently, the deadline for the major North American 
and European markets is December 20, 2020. 

 
Q: Is there anyone who can help me learn 
what I need to do? 

A: Yes. UL can. We helped write the standard, and we can 
help you, too. 
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1.2 —Highlights for manufacturers and users 

Manufacturers have a lot to gain by partnering with UL for 
planned adoption of IEC 62368-1. 

 
Benefit: Flexibility 
The HBSE principles that permeate the new IEC 62368-1 
safety standard are primarily performance-based, rather 
than prescriptive. Such a hazard-based standard with 
reduced prescriptive construction requirements and more 
performance-oriented options allow product designers 
and compliance engineers more flexibility designing and 
qualifying safeguards as product technologies and innovative 
constructions continue to evolve. 

 
Benefit: Innovation – Sub-clause 4.1.5 
IEC 62368-1 has been designed to positively affect the 
introduction of innovative products to global markets. 

 

• UL believes that the provisions of Sub-clause 4.1.5 
(Constructions not specifically covered) allow UL – as 
a National Certification Body (NCB) under the IECEE 
CB Scheme and as a Nationally Recognized Testing 
Laboratory (NRTL) in the U.S. – to partner with 
manufacturers more efficiently, and more effectively 
determine compliance of innovative products falling 
under the scope of IEC 62368-1. 

• As a result of the presence of Sub-clause 4.1.5 in IEC 
62368-1, UL will now also allow similar considerations 
in the implementation of Sub-clause 1.3.4 of IEC 
60950-1 and Sub-clause 3.3 of IEC 60065, when new 
and innovative constructions are investigated to these 
legacy standards and before manufacturers formally 
transition to IEC 62368-1 later this decade. 

 
Benefit: Global Supply Chain – Sub-clause 4.1.1 
IEC 62368-1 has been designed to not disrupt the established 
supply chain system for high-tech components through the 
transition period. 

 
• IEC 60065 or IEC 60950-1 certified components / 

subassemblies are allowed in IEC 62368-1 certified 
equipment through Sub-clause 4.1.1 of the new IEC 
62368-1. 

• IEC 62368-1 certified components / subassemblies are 
allowed in IEC 60065 or IEC 60950-1 certified equipment 
through a provision in each of the latest versions of 
both IEC 60065 (Edition 8) and IEC 60950-1 (Edition 2, 
Amendment 2). 

 
 

 
 
 
Benefit: Proactive Adoption 
Compliance with IEC 62368-1 will soon be the compliance 
norm in many major global markets. Adoption early in 
this transition stage delivers several forms of competitive 
advantage. Adopters can: 

• Benefit from increased flexibility in design and 
construction. 

• Use that flexibility to lower their manufacturing costs. 
• Benefit from increased opportunities for product 

innovation. 
• Gain the ability to more quickly bring new technology to 

market. 
• Start leveraging their compliance in their marketing. 
• Avoid problems associated with a last-minute rush for 

compliance. 
 

Benefit: UL 
UL has the expertise, insight and influence to assist 
companies in a fast and efficient implementation of IEC 
62368-1. We have been directly involved in the development 
of IEC 62368-1 right from the beginning and have been 
certifying to IEC 62368-1 (first edition) since 2012. 

 
IEC 62368-1 adoption 

Manufacturers save time and money through UL’s 
participation in the IECEE CB Scheme. With only a 
single safety test report for IEC 62368-1, they gain 
international certification and open access to numerous 
global markets. 

 

1 in the CB Scheme. We can issue a CB Scheme Report 
(a Certificate and a Test Report) for products that have 

with IEC 62368-1. 



TECHNICAL REPORT 

8 

 

 

 
 

Section 2—History of IEC 62368-1 
2.1 —Origins of IEC 62368-1 

 
 

The 1990s introduction into the global marketplace of 
wider varieties of consumer electronics and multimedia 
products began to cloud what were once clear lines that 
distinguished different types and classes of products, and 
the environments in which AV and ICT equipment was 
typically used. Personal computers that might have once 
had only a printer or telecommunication interconnection 
as a main interface were now being connected to speaker 
systems, digital recorders and televisions. Products originally 
installed in offices were soon being used in home offices and 
other rooms, and sometimes even outside the house. At the 
same time, electronic equipment previously used almost 
exclusively by adults was becoming more frequently used by 
people of all ages, including children. 

 
Two Technical Committees (TCs) of the International 
Electrotechnical Commission (IEC) existed in the 1990s 
that were responsible for safety standards for these types 
of equipment. IEC TC 74, which had been in existence as 
a stand-alone committee since 1972, was responsible for 
data processing equipment and office machines. IEC TC 92, 
which had been in existence as a stand-alone committee 
since 1990, was responsible for audio/video and consumer 
electronics for household and similar uses. 

 
Approaching the year 2000, IEC TC 74 and TC 92 helped 
clarify the selection of suitable standards for multimedia 
equipment by collaborating on IEC Guide 112, Guide on 
Safety of Multimedia Equipment. This guide provided 
guidance on appropriate standards for multimedia 
equipment and was intended as an interim solution until 
a better solution could be found longer term. For practical 
purposes, the guide allowed manufacturers the discretion 
of using either IEC 60065 (Safety of A/V Equipment) or IEC 
60950-1 (Safety of ITE) for both types of equipment. 

 
Around the same time, the European Computer 
Manufacturers Association (ECMA), the prominent computer 
industry association in Europe, developed and published 
a new voluntary safety standard for electronic equipment 
(ECMA-287), which included requirements based on HBSE 

 
principles, and which would ultimately serve as the core 
starting material for the eventual IEC 62368-1. As a result, IEC 
TC 74 and TC 92 concluded that a new standard was needed 
to replace IEC 60065 and IEC 60950-1 (designated IEC 950 at 
the time). 

 
In 2001, IEC TC 74 and TC 92 were combined into a new 
technical committee, IEC TC 108, Safety of Electronic 
Equipment within the field of A/V, ICT Technology. The 
combination of these two TCs was prompted by the 
need for increased flexibility in an environment in which 
standards development could no longer keep pace with 
the introduction and convergence of new and existing 
technologies. 

 
The new committee’s primary objective was to develop a 
standard that covered the following types of equipment: 

• Information technology equipment 
• Office equipment 
• Consumer electronic equipment 
• Telecommunication terminal equipment 
• Combinations of the above. 

 
As it planned for this new technology-independent, HBSE- 
based standard, IEC TC 108 outlined several key objectives it 
wanted to accomplish: 

• Develop a single standard for a broad range of products, 
leading to the design and manufacture of safe products 

• Make the standard technology-independent and 
stable, facilitating the more rapid introduction of new 
technology to the marketplace 

• Ensure the clear identification of the hazards to be 
addressed 

• Make the standard’s requirements performance-based 
(rather than prescribing constructions), while supporting 
prescriptive construction options in cases that have 
been proven to be effective over time 

• Although the standard would be a type test standard 
(suitable for application to pre-production models 
(prototypes), it should not – and would not – be a simple 
merger of IEC 60065 and IEC 60950; 
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• Make the standard useful to designers, but suitable 
to assess conformance by suppliers, purchasers and 
certifiers 

• Structure the standard in a way that allows for 
minimization of national/regional differences, making it 
a genuine international standard 

 
Above all, TC 108 wanted to accomplish the above objectives 
in a standard that would be easy to understand and apply. 

 
IEC TC 108 also believed it would be important to document 
information on the rationale for and background of the 

published requirements. This was important since as time 
passes, the rationale and background behind the published 
requirements in complex standards can become lost or 
forgotten. As a result, TC 108 planned from the beginning to 
prepare an accompanying rationale document to supplement 
its standard (later designated IEC/TR 62368-2), enabling 
future users to better understand the background behind 
specific requirements. 

 
Ultimately, the IEC assigned the identifier IEC 62368-1 to 
the new standard. See Figure 2-1 for a representation of the 
history of the IEC 62368-1. 

 
 

Figure 2-1: Progression of IEC 62368-1 from legacy IEC standards 

A merger 

 
 

ACOS (Advisory Committee on Safety) 

 

 
 

 
 

 
 

TC74 > TC108 MT2 TC108 HBSDT TC92 > TC108 MT1 

 

 

 
 

2.2 —Edition No. 1 

In the structured effort by TC 108 to develop the new 
standard, several project teams were established within a 
larger Hazard-Based Standard Development Team (HBSDT). 
Each project team was responsible for a different type of 
energy source (hazard) found in products covered under the 
scope of the project, such as electric shock, fire, mechanical, 
radiation, burn and chemical. 

 
Outputs of these project teams were compiled into a large 
number and variety of Documents for Comment (DCs) and 
Committee Draft (CDs), which were distributed over the next 
several years and which provided the beginning of a draft 
standard that met the original objectives of IEC TC 108. In 

 
 

accordance with IEC rules, these documents were distributed 
for review to the numerous national committees associated 
with IEC TC 108, and comments received resulted in further 
refinement of the proposed requirements. 

 
Work on the development of IEC 62368-1 continued for 
about five years, with the first Committee Document for 
Vote (CDV) circulated in late 2007 and into 2008. Although 
there some challenges that had to be overcome during these 
initial votes, a milestone was accomplished when a second 
CDV was circulated in July 2008 and passed, even if only by a 
narrow margin. 

IEC 60950-1 

Information 
Technology Equipment 

IEC Guide 112 

Guide on the Safety of 
Multimedia Equipment 

IEC 60065 

Audio, Video and 
Similar Apparatus 

IEC 62368-1 

Audio/Video, Information 
Technology and Communication 
Technology Equipment 

ICE 435 

Data Processing 
Equipment 

ICE 380 

Offi ce Equipment 
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However, several national committees had expressed 
concern during the second CDV review and vote with 
some of the details of the proposed IEC 62368-1 standard. 
Reflecting on the state of the general economy at the time, 
some large manufacturers worried about the potential 
economic impact of a brand-new standard. Related concerns 
focused on the impact of a new standard on global supply 
chains, particularly in Asia. 

 
This concern was somewhat alleviated by statements added 
by TC 108 to the standard’s Foreword, requiring countries 
adopting the standard to provide a lengthy transition period 
for compliance. In part, the statement read: 

 
“… the recommendation of TC 108 (is) that the content 
of the publication of this publication be adopted for 
mandatory implementation nationally not earlier than 
five years from the date of publication of this standard.” 

Another statement easing the transition is found in Sub- 
clause 4.1.1, which read: 

 
“Components and subassemblies that comply with IEC 
60950-1 and IEC 60065 are acceptable as part of the 
equipment covered by this standard without further 
evaluation other than to consider the appropriate use of 
the component or subassembly in the end product.” 

 
In the end, most national committees agreed that a long 
transition period, combined with acceptance of components 
that complied with one of the legacy standards (IEC 60065 
or IEC 60950-1) would allow for a successful implementation 
of IEC 62368-1. As a result, a Final Draft International 
Standard (FDIS) was issued for vote in July 2009. Although 
some influential manufacturers maintained their concern 
about the impact of the new standard, the first edition of IEC 
62368-1 was approved by a narrow margin and published as 
an international standard in January 2010. 

 
 

2.3 —Edition No. 2 

When the time came for national committees to adopt and 
implement the new standard, some expressed the belief 
that the standard required further refinement prior to formal 
adoption and implementation. As a result, IEC 62368-1 Ed. 1 
was not widely adopted on a global basis. 

 
Nonetheless, several countries did publish a first edition- 
based standard for informational purposes. In fact, Canada 
and the U.S. published a bi-national version of the standard 
to be accepted as an alternative to IEC 60065 and IEC 60950- 
1, and the new bi-national standard was used to certify 
a limited number of products. Most important, the U.S./ 
Canada bi-national standard provided valuable experience in 
the actual application of the standard’s requirements, which 
was helpful in identifying areas of the standard requiring 
further refinement. 

 
This early adoption also permitted the implementation the 
IECEE CB Scheme for IEC 62368-1, which enabled the more 
efficient implementation of the CB Scheme when the second 
edition of the standard was eventually published and more 
widely adopted. 

 
To address the concerns about the first edition of the 
standard, IEC TC 108 immediately began work on a second 

 
 

edition of the standard. The focus of this effort was to 
address all concerns expressed by participating national 
committees in connection with the first edition, including 
any supported proposals that were not included in the first 
edition. Following the established IEC process, the proposals 
and comments were given careful consideration, with the 
resulting CDV eventually achieving a successful vote by a 
substantial margin. 

 
Subsequently, the proposed second edition of the standard 
advanced to FDIS stage, also resulting in a successful vote, 
which allowed for the second edition of the standard to be 
published as an IEC standard in February 2014. 

 
Since then the standard has been formally adopted in 
numerous countries, including Europe (EN 62368-1), Canada 
and the U.S. (CSA/UL 62368-1), Australia and Japan. 

 
In fact, since 2014, many manufacturers of AV/ICT 
equipment and components already have successfully 
transitioned thousands of products and components to  
IEC 62368-1, including wide use of the Standard within 
the IECEE CB Scheme. 
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2.4 —Edition No. 3 

Due to the slow adoption of IEC 62368-1 as its first edition, 
some of the deficiencies associated with it were not 
identified until manufacturers began preparing for its use 
for investigations and certification during its implantation in 
its second edition. Therefore, while Edition No. 2 of 62368-1 
has been widely used for certification, certain types of 
equipment have been identified that could be required to 
make design changes to comply with it. 

 
For example, one key area that was identified as problematic 
for manufacturers was the top/side/bottom opening 
requirements for fire enclosures. These requirements had 
been modified considerably from IEC 60950-1 and IEC 60065 
in attempt to make the requirements more performance- 
oriented and hazard-based. However, there were some 
unintended consequences, mainly a set of requirements that 
would drive the need for smaller ventilation openings for 
certain types of equipment. This was particularly problematic 
for manufacturers requiring large airflow through their 
equipment, such as producers of enterprise data center 
equipment, who are required to meet industry standards 
other than IEC 62368-1, such as those produced by American 
Society of Heating, Refrigeration, and Air-Conditioning 
Engineers (ASHRAE). Compliance with Ed. No. 2 could result 
in considerable design changes for basic enclosure designs 
that had been proven for many years as safe via IEC 60950-1 
compliance and demonstrated use in the field. As a result, 
this was one area the IEC TC108 worked on addressing for the 
third edition IEC 62368-1. 

 
Another key area that IEC TC108 worked on for its third 
edition was incorporating the three Part 2 standards 
associated with IEC 60950-1 into the IEC 62368-series of 
standards. 

 
In addition to its Part 1 standard, IEC 60950-1, there are three 
additional Part 2 standards associated with the 60950 series 
of standards. 

 
• IEC 60950-21, Information technology equipment – 

Safety – Part 21: Remote power feeding, covers remote 
power feeding telecommunication equipment. 

• IEC 60950-22, Information technology equipment – 
Safety – Part 22: Equipment to be installed outdoors, 
covers ITE intended to be installed outdoors. 

 
 

• IEC 60950-23, Information technology equipment – 
Safety – Part 23: Large data storage equipment, covers 
large ITE with internal robotics systems, typically 
associated with movement of data storage media, 
that were a risk of injury to persons without proper 
safeguarding. 

 
Each of these Part 2 standards also requires transition and 
association with IEC 62368-1. The IEC TC108 effort to do so 
included a careful and detailed review of their principles and 
content and an update of the requirements to be aligned 
with the hazard-based safety engineering principles inherent 
to IEC 62368-1. 

 
Although the safety principles of IEC 60950-1 had been 
fully transitioned into IEC 62368-1, individual decisions also 
had to be made on how to transition each Part 2 standard. 
This could be done either via revision and incorporation of 
content into the base IEC 62368-1 standard or via a new Part 
2 standard. 

 
• IEC 60950-22: IEC TC108 decided that its content could 

be incorporated into the base Part 1 standard relatively 
easily since while some of the unique considerations 
for outdoor equipment could be added into existing 
sub-clauses, mainly Clause 5 for electric shock, and most 
of the unique requirements for outdoor equipment 
would fit nicely into an annex (new Annex Y for Outdoor 
Enclosures). 

• IEC 60950-23: IEC TC108 concluded that its requirements 
could be easily transitioned into the base Part 1 standard 
since the unique considerations associated with internal 
robotics could be incorporated without much difficulty 
into Clause 8 for mechanically-caused injury. 

 
Related to IEC 60950-21, the content of this standard, with 
its six sub-clauses and one annex (approximately 35 pages 
total), was too large to attempt to incorporate into the 
Part 1 standard. Therefore, IEC TC108 decided it should be 
incorporated into a new Part 2 standard only to be used 
when such equipment with RFT circuits was investigated. 

 
However, about the same time that IEC TC108 was studying 
how to best transition IEC 60950-21 into the IEC 62368 
series, the committee was requested by the IEC Advisory 
Committee on Safety (ACOS) to consider developing group 
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safety, or horizontal requirements for other forms of circuits 
beyond RFT that transfer DC voltage through communication 
cables and ports. While RFT circuits typically are operating at 
ES3 voltage levels, other forms of circuits having DC transfer 
at lower voltages, typically ES1 and ES2, are becoming more 
prevalent, both in AV and ICT equipment and other products 
such as appliances and lighting. Universal Serial Bus (USB) 
and Power Over Ethernet (PoE) were particularly becoming 
a concern as their maximum power levels approached 100 
Watts (W). Such concerns mainly centered around the effect 
of voltage, current and power levels increasing beyond the 
limits in the industry specifications, e.g., USB 3.0, under single 
fault conditions, and their effect on circuits, connectors and 
cabling associated with these protocols and equipment even 
if they complied with ES2, PS2 and/or LPS limits. 

 
IEC TC108 agreed to develop appropriate horizontal 
requirements for such applications within a group 
safety function (in accordance with IEC Guide 104). Such 
requirements were discussed, developed and proposed by 
the Hazard-based Standard Development Team (HBSDT) of 
IEC TC108. The draft standard went through the adoption 

process and eventually passed successfully, resulting in the 
December 2017 publication of IEC 62368-3, Audio/video, 
information and communication technology equipment 
– Part 3: Safety aspects for DC power transfer through 
communication cables and ports. 

 
In addition to fire enclosure requirements, and incorporation 
of two Part 2 standards into the base IEC 62368-1 standard, 
the Foreword of Edition No. 3 of IEC 62368-1 includes a 
summary of the key changes from Edition 2 to Edition 3: 

• Addition of requirements for outdoor equipment; 
• New requirements for optical radiation; 
• Addition of requirements for insulating liquids; 
• Addition of requirements for work cells; 
• Addition of requirements for wireless power 

transmitters; 
• Addition of requirements for fully insulated winding 

wire (FIW); 
• Alternative method for determination of top, bottom 

and side openings for fire enclosures; 
• Alternative requirements for sound pressure. 

 
 

2.5—IEC TR 62368-2 

From the start of the project to develop and publish a new 
safety standard for AV and ICT equipment, one of the key 
objectives of the IEC TC108 was to document the rationale, 
sources and purpose of the key requirements. The idea was 
that future users of the standard would be able to better 
understand the thought-processes of the IEC TC108, while its 
experts were developing IEC 62368-1. 

 
A common problem with safety standards is that the 
rationale for, or change to, a particular requirement is often 
lost soon after the standard is published. This can make it 
difficult for future users of the standard to fully understand 
the thinking behind a given requirement. 

 
As the 62368-1 standard was being developed, the hazard 
teams working on the different sections of the standard were 
asked to document (in a common format) the background of 
their work. As a result of this, shortly after the first edition 

 
 

of IEC 62368-1 was published, an accompanying informative 
technical report (TR), IEC TR 62368-2, ed. 2, Audio/video, 
information and communication technology equipment – 
Part 2: Explanatory information related to IEC 62368-1, was 
also published. Similarly, updated, revised editions (“-2 TR”) 
were released in connection with the subsequent 
publication of Editions Nos. 2 and 3 of IEC 62368-1. 

 
In the 62368-2 TR, not all numbered sub-clauses are cited. 
Only those sub-clauses that are considered as needing 
further reference information or explanation are included. 
That being said, 62368-2 TR still contains a vast assortment 
of valuable background information. It is considered an 
essential accompaniment to the 62368-1 standard, and 
ongoing refinements to it are planned by the TC108. Users of 
IEC 62368-1 will gain a quicker and better understanding of it 
by referring to it frequently. 
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UL leadership and participation – IEC TC108 

The current (2020) UL leadership on IEC TC108 includes its Secretary and Assistant Secretary function, Valara Davis and 
Grace Roh. UL has held leadership positions on IEC TC108 for many years, and plays a similar, long-standing role on the 
American National Standards Institute U.S. National Committee Technical Advisory Group (TAG) for IEC TC108. 

 
In addition, UL has a number of staff participating on TC108 national committees in both leadership and expert roles, as 
well as national delegates to the IEC TC. These include: 
Denmark – Jan Jensen, chair and  delegate;  
Marshal Zhang, expert 
Germany – Roland Koehler, chair  and  delegate  
Italy – Isaia Bonavoglia, expert 
Japan – Ikuro Kinno, expert and delegate; Shoichi 
Nezu, expert 
Korea – J.K. Park, chair  and  delegate; DongSeok 
Lee, expert 
U.K – Paul Lovell, chair and delegate 

U.S. 
• Thomas Burke, expert and delegate 
• Karen Reddington, expert 
• Todd Bonfanti, expert 
• Edward Lin, expert 
• Hai Jiang, expert 
• Grace Roh, secretary 

 
 
 
 
 

2.6—CSA/UL 62368-1 

As previously noted, the U.S. and Canada issued in 2010 
a first edition of a bi-national standard, CSA C22.2 No. 
62368-1/UL 62368-1. To develop the content, a Technical 
Harmonization Committee (THC) was assembled and 
included members of the Canadian Standards Association 
(CSA) and UL, as well as representatives from the AV/ 
ICT industries in the U.S. and Canada. The THC’s key 
responsibility was to review the IEC standard and determine 
what technical issues needed to be addressed in order for the 
standard to be a viable replacement for CSA C22.2 No. 60065 
in Canada, UL 60065 in the U.S. and CSA C22.2/UL60950-1 
in both countries. Several areas of the standard were 
identified as areas requiring significant National Differences, 
such as the need to include requirements for permanently 
connected equipment. Other subjects resulting in significant 
national differences were regulatory-based requirements, 
e.g., requirements driven by the Canadian and U.S. electrical 
codes, and component requirements. 

 
 

As a result of the THC’s work, a proposed standard was 
circulated for public comment and processed through the 
formal voting stages in accordance with the procedures of 
the Standards Council of Canada/CSA and ANSI/UL. Upon 
conclusion of these successful votes, the first edition of 
CSA/UL 62368-1 was published in February 2012, followed 
by the publication of the second edition of the standard in 
December 2014. 

 
More recently, the third edition of CSA/UL 62368-1, 
based on IEC 62368-1:2018, was published in 
December 2019, which includes updates to National 
Differences to keep the CSA/UL standard aligned with 
Canadian and U.S. Codes and Regulations.



TECHNICAL REPORT 

14 

 

 

 
 

2.7—Global adoption of IEC 62368-1 

When an international standard like IEC 62368-1 is published, 
several subsequent actions must occur in order to enable 
a standard to be commonly used on a global basis for the 
investigation of the broad range of equipment covered under 
its scope. 

 
First, the standard needs to be adopted as a national 
or regional standard in Europe, Asia Pacific, Africa and 
North America. This is important since AV/ICT equipment 
manufacturers typically produce products for global markets 
and want to design products to a single standard that 
enables them to leverage established international data 
exchange schemes, like the IECEE CB Scheme, to meet local/ 
regional requirements and obtain local marks. 

 
North America 
Canada and the U.S. were early adopters of IEC 62368-1, as 
detailed above under CSA/UL 62368-1. Mexico has been 
reviewing IEC 62368-1 since 2015, when it issued voluntary 
standards, NMX- I-62368-1-NYCE-2015. 

 
Europe 
The process of adoption took a little longer in Europe. 
There, the European Committee for Electrotechnical 
Standardization (CENELEC) is tasked with developing 
European Norms (Standards) for the 33 European Union (EU) 
member states and 13 neighboring countries with affiliate 
status. CENELEC members usually vote on whether to 
adopt new international standards as EU regional standards 
in parallel to the IEC voting process. If a new standard 
is adopted as a result of CENELEC voting, individual EU 
countries then adopt the EN standard as their respective 
national standard. 

 
Although a vote by CENELEC on the first edition of IEC 
62368-1 did not pass, a 2014 vote on the second edition of 
the standard was successful. As a result, EN 62368-1 (the EU 
equivalent of IEC 62368-1) is now considered valid in the EU, 
and was further formalized by notation in April 2015 through 
publication in the Official Journal of the European Union. 

 
More recently, EN 62368-1:2020 was published in March 
2020. 
 
 
 

 
 

Asia Pacific 
The review and adoption of the standard is progressing at 
different speeds within the Asia Pacific region. For instance: 

 
Australia/New Zealand – AS/NZS 62368.1:2018 has been 
published in Australia/New Zealand as of Feb. 15, 2018. It is 
based on Edition No. 2 of IEC 62368-1. 

 
China – China continues work on a third edition-based 
version of their Chinese National (Guobiao, GB) Stardard. It 
has a 4Q 2019 publication target date. 

 
Japan – JIS C 62368-1:2018, A/V, ICT equipment – Part 1: 
Safety requirements, was published on Jan. 22, 2018, also 
based on Edition No. 2 of IEC 62368-1. Its publication now 
will be followed by the associated process to adopt it as the 
technical requirements used for DEN-AN law (anticipated to 
take up to a year). 

 
Taiwan – The Standard is being reviewed in Taiwan. The 
identifier there is CNS 15598-1. 

 
Quick tips for understanding IEC 62368-1 

Read and study Clause 0, Principles of this Product 
Safety Standard – for an introduction to HBSE and its 
application in this standard. 

 
Read and study Annex W, Comparison of Terms 
Introduced in this Standard – to quickly compare terms 
used in IEC 60065, IEC 60950-1 and other standards 
related to IEC 62368-1. 

 
Familiarize yourself with the IEC 62368-1 Table of 
Contents – for a clear view of the hazard-based nature of 
the standard. 

 
Familiarize yourself with IEC TR 62368-2, Audio/ 
video, information and communication technology 
equipment – Part 2: explanatory information related to 
IEC 62368-1 – for easy-to-access background details. 

 
Sign up for a UL Knowledge Services course – and let the 
IEC 62368-1 knowledge leader help you benefit from the 
new standard. 
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Section 3—Review of the Standard 
(selected topics) 
3.1 —Clause 0 – Principles of this product safety standard 

 
3.1.1 —HBSE’s and 62368-1’s Three Block Models 

 

One of the underlying principles of HBSE in general, 
and IEC 62368-1 in particular, is the three-block model. 
Understanding the fundamentals of the three-block model 
is important in order to better understand the approach IEC 
62368-1 takes toward product safety. 

First, let’s look at the three-block model in the context of 
pain and injury. 

 

Figure 3.1-1: Three-block model for pain/injury 

 

Generally, an energy source capable of causing pain or injury 
will only cause actual pain or injury if there is transfer of the 
energy to a body part. An engineering-based model, also 
known as the three-block model, is used to represent the 
relationship between a potentially hazardous energy source 
and pain and injury, as illustrated in Figure 3.1-1. 

 
Note that, in order for there to be actual pain or injury, there 
needs to be both an energy source capable of causing pain or 
injury, and actual energy transfer to a body part. 

 
In IEC 62368-1 there are several types of energy sources 
that can be represented by this three-block model, including 

electrical energy, thermal energy, kinetic energy and radiated 
energy. The energy sources themselves are further broken 
into three classes (i.e., ES1, ES2 and ES3) based on the 
magnitudes and duration of the energy source. 

 
To prevent pain or injury, either the energy source can be 
designed to levels not capable of causing pain or injury (such 
as SELV in the IEC 60950-1 context), or a safeguard, such as 
insulation, can be designed into the product to prevent the 
energy transfer to the body part. This is represented by a 
derivation of the basic three-block model, the Three Block 
Model for Safety (see Figure 3.1-2). 

 

Figure 3.1-2: Three-block model for safety 

 

As illustrated above, if a suitable safeguard is inserted in 
between the energy source capable of causing pain/injury 
and the actual body part, there will be no injury. 

 
Traditionally, the three-block model has been viewed in the 
context of pain and injury, but IEC 62368-1 also uses it in 
the context of electrically caused fire. Electrically caused 

Figure 3.1-3: Three-block model for ignition/fire 

fire is due to conversion of electrical energy to thermal 
energy, with the thermal energy heating a fuel material to 
the point of ignition. However, in order for there to be actual 
ignition of fuel material there needs to be an actual transfer 
of energy from the energy source, having sufficient energy 
to cause ignition, to the fuel material itself, as illustrated in 
Figure 3.1-3. 

 

 
Electrical energy conversion 
to thermal energy 

Conduction, convection, radiation Material exceeds 
ignition temperature 

  Fuel material 

Energy source capable of causing pain/injury  Body part 

Energy source capable of causing pain/injury  Body part 
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Similar to the use of safeguards in the model for protection 
against pain/injury, safeguards, such as thermal resistance, 
as illustrated in Figure 3.1-4, or a fire enclosure to enclose the 

Figure 3.1-4: Three-block model for fire safety 

fire, can be designed into the equipment (system) to reduce 
the risk of fire. If adequate safeguards are in place, the risk of 
fire will be reduced to acceptable levels. 

 

 
Electrical energy conversion 
to thermal energy 

Thermal resistance Material does not exceed 
ignition temperature 

 
 

3.1.2 —Energy source classifications: Classes 1, 2 and 3 
 

One of the elements that makes IEC 62368-1 unique among 
product safety standards is the systematic HBSE process 
that involves identification of forms of energy, each covered 
within an individual clause, and categorization of the energy 
sources consistently into three classes. 

 
The standard addresses a variety of energy forms as the 
source of potential injury or property damage. Although 
these same energy sources exist in the same equipment 
covered under the scopes of IEC 60065 and IEC 60950-1, the 

Table 3.1-1: Examples of body responses or property damage related to energy sources 

fact that the standard differentiates the requirements based 
on the specific energy source involved is one thing that new 
users of the standard will notice as different from previous 
standards. 

 
A summarization of all the forms of energy covered by the 
standard, potential consequences of interaction with the 
energy sources, and corresponding clauses of the standard 
covering the requirements for each form of energy source, 
are summarized in Table 3.1-1 below. 

 

Forms of energy Examples of body response or property damage Clause 

Electrical energy 
(e.g. energized conductive parts) 

Pain, fibrillation, cardiac arrest, respiratory arrest, skin burn, or 
internal organ burn 

5 

Thermal energy 
(electrical ignition and spread of fire) 

Electrically caused fire leading to burn-related pain or injury or 
property damage 

6 

Chemical reaction (e.g. electrolyte, poison) Skin damage, lung and other organ damage, or poisoning 7 
Kinetic energy (e.g. moving parts of the equipment, 
or a moving body part against an equipment part) 

Laceration puncture, abrasion, contusion, crush, amputation or 
loss of a limb, eye, ear, etc. 

8 

Thermal energy (e.g. hot accessible parts) Skin burn 9 
Radiated energy 
(e.g. electromagnetic, optical, or acoustic energy) 

Loss of sight, skin burn, or loss of hearing, etc. 10 

 
 

Although most individual AV/ICT equipment does not 
contain all the forms of energy covered by the standard, 
most of the equipment covered under its scope have several 
types of energy sources, for example, electrical energy (ES) 
associated with electric shock, and power sources (PS) and 
potential ignition sources (PIS) associated with electrically 
caused fire. 

Classification of energy sources and identification of those 
sources are the first steps in determining the type, number 
and location of safeguards needed to protect person(s) 
working with or near AV/ICT equipment. Regardless of their 
form, energy sources generally are classified either as Class 
1, Class 2 or Class 3 depending upon the magnitude and 
duration of the available energy, e.g., ES1, ES2, ES3. See Table 
3.1-2 below for additional details. 

  Fuel material 



TECHNICAL REPORT 

17 

 

 

 
Table 3.1-2: Responses to energy classes 

 

Energy source Effect on the body Effect on combustible materials 

Class 1 Not painful, but may be detectable Ignition not likely 
Class 2 Painful, but not an injury Ignition possible, but limited growth and spread of fire 
Class 3 Injury Ignition likely, rapid growth and spread of fire 

 

Class 1 energy sources have the lowest amount of energy. 
The energy levels do not exceed the specified Class 1 limits 
under normal operating conditions, abnormal operating 
conditions (not leading to a single fault condition), and do 
not exceed Class 2 limits under single fault conditions. No 
safeguards are required for protection against access to 
Class 1 energy sources, due to the low magnitude of energy 
involved. 

 
Class 2 energy sources have energy levels that exceed Class 
1 limits but do not exceed Class 2 limits under normal, 
abnormal or single fault conditions. Class 2 energy sources 
may cause pain to a body part but are not likely to cause 
an injury. For fire, they can cause ignition under some 
conditions. In general, at least one safeguard is required for 
protection of an ordinary person from Class 2 energy sources. 

Class 3 energy sources have energy levels exceeding Class 2 
limits under normal, abnormal or single fault conditions (or is 
any energy source declared by the manufacturer to be a Class 
3 energy source). They are capable of causing injury under 
contact with a body part. For fire, they may cause ignition 
and the spread of fire where fuel is available. In general, a 
double or a reinforced safeguard is required for protection of 
an ordinary person from Class 3 energy sources. 

 
The specific details that define the different energy limits 
for each energy source class are contained in the individual 
clauses indicated in Table 3.1-1. 

 
 

3.1.3 —Introduction to safeguards 
 

A safeguard is a physical part or system, or instruction 
provided to reduce the likelihood of: 

• Pain or injury to persons, such as caused by: 
◦ Electrical energy, such as hazardous voltages; 
◦ Mechanical energy, such as hazardous moving 

parts; or 
◦ Radiation, such as ultraviolet (UV) or laser. 

• Ignition or spread of fire. 
 

Commonly, the safeguard function is accomplished by being 
interposed between an energy source capable of causing 
pain or injury, or ignition in the case of fire, and reducing 
the likelihood of transfer of such energy to the body part, 
or fuel material, as applicable. A safeguard is not limited to 
a physical part (construction); it can also be related to the 
intended installation, markings and/or instructions, and even 
the associated behavior of the person being protected. 

IEC 62368-1 specifically defines several kinds of safeguards, 
in particular: 

• Equipment safeguard, which is considered a physical 
part of the equipment. Examples of common equipment 
safeguards are: 

◦ Protective earthing/bonding conductors used in 
Class 1 equipment; 

◦ Electrical enclosures, such as the thermoplastic 
enclosure of an external power supply that prevents 
ordinary persons from accessing hazardous 
electrical energy levels, for example, ES3; 

◦ Insulation, including basic, supplementary, double 
and reinforced insulation. 

• Installation safeguard, which is a physical part of a man- 
made installation, such as a required connection to the 
building’s protective earthing (to allow an equipment 
protective earthing conductor to meet the criteria for a 
supplementary safeguard). 
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• Instructional safeguard, which typically is a visual 
indicator using symbols or words or both to indicate that 
there is a potential hazard that could cause pain or injury 
to persons, is intended to invoke a specific behavior to 
avoid such a hazard. Common instructional safeguards 
are safety markings, such as those found on household 
document shredders. 

• Precautionary safeguard, which is an instructed 
behavior existing when instructed persons are trained or 
supervised by skilled persons. 

• Skill safeguard, which is based on the education, 
training, knowledge and experience of the skilled person, 
typically resulting in the need for fewer safeguards to 
protect against contact with energy sources capable of 
causing injury. 

 
In practice, safeguard selection will take into account 
the nature of the energy source, the intended user(s), the 
functional requirements of the equipment, and related 
considerations. 

 
Like other safety standards, IEC 62368-1 presents a hierarchy 
of safeguards that depend on the level of protection 
required. A safeguard can be either a single element or a set 
of elements, as follows. 

• A basic safeguard is the first level safeguard to protect 
both under normal operating conditions and abnormal 
operating conditions. A common basic safeguard is basic 
insulation between ES3 energy sources, for example, 
primary circuits and dead metal enclosures. 

• A supplementary safeguard is the second level of 
protection applied in addition to the basic safeguard 
that becomes operational if the basic safeguard fails. 
Typical supplementary safeguards in Class I units are 
equipment safeguards, such as protectively earthed 
accessible enclosure parts. 

• A double safeguard is the sum of the applied basic and 
supplementary safeguards, required when two levels 
of protection are required by the standard, for example, 
Class II (double insulated) equipment, and is operational 
under normal, abnormal operating and single fault 
conditions. 

• A reinforced safeguard is a single safeguard, equivalent 
to a double safeguard, which also is operational during 
normal, abnormal operating and single fault conditions. 

 
The order of preference for providing safeguards is 
equipment safeguards first, then installation safeguards, and 
finally instructional safeguards, since it is preferable in most 
cases to design safety into the equipment, rather than rely 
on the intended installation or instructions, or associated 
human behavior. 

 

3.1.4 —Defining ordinary, skilled and instructed persons 
 

The required level of protection will also vary depending 
on the experience level of the person who is expected to 
interface with the product. The safeguards described in this 
standard are varied based on three kinds of persons who may 
interface with or work around the equipment: the ordinary 
person, the skilled person, and the instructed person. 

 
Those familiar with IEC 60065, IEC 60950-1 and other high- 
tech safety standards will notice differences in some of the 
terms used to identify individuals who interface with AV/ICT 
equipment. However, the two key terms ordinary person and 
skilled person are essentially the same as the previous user/ 
operator and service person functions. 

 
Ordinary person is the term applied to all persons other than 
instructed persons and skilled persons. The ordinary person 
designation includes not only users of the equipment, but 
also all persons who may have access to the equipment or 
who may be in the vicinity of the equipment. The standard 
assumes that ordinary persons are not sufficiently familiar 

with the equipment to identify energy sources or avoid 
contact with or exposure to an area or operation that may 
cause pain or injury. As a result, under normal and abnormal 
operation, access is only permitted to energy sources that 
are considered safe to a body part, i.e., Class 1 energy sources 
such as ES1. Although access to a Class 2 energy source is 
permitted under a single fault condition, ordinary persons 
should not be exposed to energy sources capable of causing 
injury. As a result, two safeguards are required between 
an ordinary person and all Class 3 energy sources (energy 
sources capable of causing injury). 

 
Skilled person is a term applied to those who have training 
and experience in the equipment technology, in particular 
those who know the various forms of energy, e.g., electricity, 
and energy magnitudes employed in the equipment. Skilled 
persons are expected to use their training and experience 
to recognize energy sources capable of causing pain or 
injury and to take action to protect themselves from injury. 
With the use of their knowledge and/or experience, i.e., 
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skill safeguards, they are assumed capable of protecting 
themselves against both Class 2 and Class 3 energy sources, 
such as those rated ES2 or ES3. 

 
However, for applications in which the skilled person might 
not be able to identify ‘not-so-obvious’ energy sources 
capable of causing pain or injury, and as a result invoke 
necessary behaviors for protection from pain or injury, the 

skilled person is additionally required to be protected against 
unintentional contact or exposure to energy sources capable 
of causing injury. The example in Figure 3.1-5 illustrates a 
case in which there is a need to interpose an equipment 
safeguard between a skilled person and a second Class 3 
energy source when, for example, the other energy source is 
not of a form consistent with the skilled person’s training or 
experience, e.g., radiation. 

 
Figure 3.1-5: Example application of additional safeguard for a skilled person 

 
  Skill safeguard  

 

     Equipment safeguard  

 
 

Although the assessment of accessibility to energy sources 
by all three types of defined person is determined using the 
same test probes, as described in Annex V of the standard, 
the prescribed level(s) of protection, i.e., number and type 
of safeguards, varies with the awareness level of the person 
accessing the equipment. Training, experience, education 
and taking precautionary actions are what enables the 
behavior, the skill safeguard, of a skilled person to be used 
as an acceptable alternative to an equipment safeguard in 
many situations. 

 
Instructed person is a term applied to persons who have 
been instructed and trained by a skilled person, or who are 
supervised by a skilled person. By nature of the instruction 
and/or supervision, instructed persons are assumed capable 
of identifying energy sources that may cause pain and taking 
precautions to avoid unintentional contact with or exposure 

 
3.2 —Clause 1 – Scope 

 
3.2.1 —IEC 62368-1’s Scope 

 
The Scope of IEC 62368-1 encompasses the scopes of the two 
IEC standards that it is intended to replace, viz., IEC 60065, 
Audio, Video and Similar Electronic Apparatus – Safety 
Requirements, and IEC 60950-1, Information Technology 
Equipment – Safety – Part 1: General Requirements. 

 
Specific examples of equipment covered within the scope of 
the standard are provided in Annex A of the standard, with 
the examples divided into groups according to technology or 
like function. Specific groups and examples include: 

 
to those energy sources. With their increased awareness 
and ability to better cope with energy sources capable of 
causing pain or injury, i.e., a precautionary safeguard, access 
to the next higher level of energy sources is allowed under 
normal and abnormal conditions, i.e., Class 2 energy sources, 
e.g., ES2. However, as with an ordinary person, under all 
conditions (normal operating, abnormal operating and single 
fault) instructed persons should not be exposed to parts 
comprising energy sources capable of causing injury, for 
example, a Class 3 energy source. 

 
It is important to note that the provision of an instructional 
safeguard, such as the presence and review of an installation 
instruction, does not result in an ordinary person becoming 
an instructed person. Hence, the level of involvement 
of a skilled person is directly relevant in qualifying an 
instructed person. 

 
 
 
 
 

• Banking equipment, such as ATMs, etc. 
• Consumer electronic equipment, including professional 

audio, video and musical instrument equipment 
• Data and text processing machines and associated 

equipment, such as printers (including now 3D printers 
as of Ed. No. 3), PCs, tablets, smartphones, wearable 
devices, monitors, etc., and data network equipment, 
including routers 

• Electrical and electronic retail equipment, for example, 
point of sale (POS) terminals 

• Electrical and electronic office machines, such as 
document shredders 

• Postage equipment 

Energy class 3 Another energy class 3 
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• Telecommunication network infrastructure and terminal 
equipment, including cell site equipment, wireless 
telephone sets, etc. 

 
As with both IEC 60065 and IEC 60950-1, the examples 
provided in Annex A are not intended to be all- inclusive, and 

equipment not listed is not necessarily excluded from the 
scope of the standard. In Edition No. 3 of IEC 62368-1, IEC 
TC108 added more modern examples of equipment covered 
by the standard, including smartphones, tablet computers, 
wearable computers, electronic kiosks and even 3D printers. 

 
Table 3.2-1: Examples (abridged) of equipment covered within the scope of IEC 62368-1 (Annex A) 

 

Generic product type Specific example of generic type 

Banking equipment Monetary processing machines, including ATMs 
Consumer electronic equipment 
(including professional audio, video and 
musical instrument equipment 

Receivers and amplifiers for sound and/or vision, electronic musical instruments, 
music tuners and the like for use with electronic or non- electronic musical 
instruments, audio and/or video educational equipment, video projectors, video 
cameras and video monitors, video games, juke boxes, optical disc (CDs, DVDs, 
etc.) players, tape and optical disc recorders, antenna signal converters and 
amplifiers, antenna positioners, citizens band equipment, cable head-end receivers, 
headphones, multimedia equipment, electronic flash equipment, MP3 players, 
digital cameras, wired telephone equipment, mobile telephones, smartphones 

Data and text processing machines and 
associated equipment 

Data processing equipment, data storage equipment, personal computers, plotters, 
printers, including 3D printers, scanners, text processing equipment, visual display 
units, including TVs, tablet computers, smart phones, wearable devices, satellite 
navigation systems 

Data network equipment Bridges, data circuit terminating equipment, data terminal equipment, routers 
Electrical and electronic retail equipment Cash registers, POS terminals including associated electronic scales 

Electrical and electronic office machines Calculators, copying machines, document shredding machines, motor-operated 
files, pencil sharpeners, staplers 

Other information technology equipment Photo printing equipment, public information terminals, multimedia equipment 
Postage equipment Mail processing machines, postage machines 
Telecommunication network 
infrastructure equipment 

Multiplexers, network powering equipment, network terminating equipment, radio 
base stations, repeaters, transmission equipment, telecommunication switching 
equipment 

Telecommunication terminal equipment Facsimile equipment, key telephone systems, modems, PABXs, pagers, telephone 
answering machines, telephone sets (wired and wireless) 

Other Children’s electronic educational products, kiosks, component power supplies – 
both international and external, power distribution equipment for use with AV/ICT 

 

The scope also clarifies that the standard also applies 
to components and subassemblies intended for 
incorporation in AV/ICT equipment. Such components and 
subassemblies need not comply with every requirement 
of the standard, provided that the complete equipment 
(system) incorporating such components and subassemblies 
does comply. 

The scope also clarifies that, while the standard specifies 
safeguards for ordinary persons, instructed persons and 
skilled persons, it does not apply to equipment used in 
wet areas, outdoor installations, and it does not include 
requirements for functional safety. Those requirements 
are contained in other standards, such as IEC 61508-1 
for functional safety and IEC 60950-22 for information 
and communication technology equipment intended for 
installation outdoors. 
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The scope further clarifies that the standard does not 
address: 

• Manufacturing processes, except safety (routine) 
testing 

• Injurious effects of gases released by thermal 
decomposition or combustion 

• Disposal processes 
• Effects of transport (other than as specified in the 

standard) 
• Effects of storage of materials, components or the 

equipment itself 

• The likelihood of injury from particulate radiation, such 
as alpha particles and beta particles 

• The likelihood of thermal injury due to radiated or 
convected thermal energy 

• The likelihood of injury due to flammable liquids 
• The use of the equipment in oxygen-enriched or 

explosive atmospheres 
• Exposure to chemicals other than those specified in 

Clause 7 of the standard 
• Electrostatic discharge events 

 
 

3.3 —Clause 4 – General requirements 
 

3.3.1 —Components as safeguards 
 

IEC 62368-1 is also applicable to components and 
subassemblies intended for incorporation in this 
equipment. Such components and subassemblies need 
not comply with every requirement of the standard if the 
complete equipment incorporating such components and 
subassemblies comply completely. 

 
In general, the suitability of components within a specific 
product application is determined by inspection. Inspection 
consists of the review of published data or previous test 
results as the component is checked for correct application 
and use within its rating(s). Unless stated otherwise in the 
standard, a component or the characteristic of a component 
relied upon as an equipment safeguard shall comply 
either with the requirements of IEC 62368-1, or the safety 
aspects of the relevant IEC component standard where the 
component in question clearly falls within its scope. 

 
Similar to component usage within IEC 60950-1 and IEC 
60065, components that have been found in compliance 
with a relevant, harmonized IEC component standard shall 
be subjected to the applicable (system) tests of this standard, 
except those tests that have been conducted as part of the 
component IEC standard. 

 
Moreover, when a component has not previously 
demonstrated compliance with an IEC harmonized standard, 
it shall be subjected to the applicable tests of the standard in 
addition to the tests of the applicable component standard 
under conditions occurring in the end-use product. Finally, 
where no relevant IEC component standard exists or when 

the component is not being used within its specified 
ratings, it shall be tested under the conditions occurring in 
the equipment. 

 
As referenced in Sub-clause 5.5 (electrical energy, ES) 
and Sub-clause 6.4 (fire, PS), the basic, supplementary 
and reinforced safeguard requirements for more than 20 
components are separately specified in Annex G of the 
standard. This Annex includes requirements for switches, 
relays, connectors, wound components, transformers, 
motors, wire insulation, mains supply cords, varistors, IC 
current limiters, resistors, capacitors, optocouplers, printed 
boards and liquid filled components. The requirements for 
batteries are provided separately in Annex M. 

 
When considering ES2 and ES3 energy sources (see Index for 
definition of abbreviations), a component that either bridges 
a safeguard or is used as a safeguard shall also comply with 
all applicable requirements for that safeguard. For example, 
a capacitor used as a basic safeguard between an earthed, 
user-accessible conductive part and the AC supply mains shall 
comply with the requirements for basic insulation between 
its terminations and with the component requirements for a 
basic safeguard as specified in Sub-clause G.11. Furthermore, 
the required clearance between the body of the capacitor 
and the user accessible part shall be maintained following 
the mechanical tests specified in Annex T. This includes 
application to the body of the capacitor of a 10 N ± 1 N 
steady force as specified in Sub-clause T.2. 
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For PS2 and PS3 energy sources, components and batteries 
complying with requirements in Annex G and Annex M 
respectively are referenced as suitable supplementary 
safeguards when considering single fault conditions using 
either the reduced likelihood of ignition or the control fire 
spread methods. For example, in addition to minimum 
flammability class, mass and separation requirements, 
the requirements for the control of fire spread in PS2 
includes reference to the use of batteries and battery packs 
according to Annex M and the use of transformers and 
motors as suitable supplementary safeguards under single 
fault conditions. 

It is important to note that components and subassemblies 
that comply with IEC 60950-1 or IEC 60065 are currently 
acceptable as part of equipment covered by this standard 
without further evaluation, other than giving consideration 
to the appropriate use of the component or subassembly 
in the end product. This acceptance of IEC 60950-1 and 
IEC 60065 components is intended to give component 
manufacturers time to develop a supply of IEC 62368-1 
compliant components and to ease the transition to the new 
standard. However, it is expected that this provision will be 
removed from IEC 62368-1 in the next amendment or edition 
after Edition No. 3. 

 
 

3.3.2 —Investigation of safeguard robustness 
 

IEC 62368-1 considers a solid safeguard as any physical part 
provided to reduce the likelihood of transfer of energy to 
a body part. As stipulated in Sub-clause 4.4.3, safeguard 
robustness is a consideration for: 

• Solid safeguards that are accessible to an ordinary 
person or to an instructed person 

• Accessible barriers or enclosures that prevent access to a 
safeguard by ordinary/instructed persons 

 
Typically, the evaluation of solid safeguard robustness will 
apply to what is defined as an equipment safeguard, which 
the standard defines in Sub-clause 3.3.11.4 as a safeguard 
that is provided as a physical part of the equipment. 
Examples include a product’s external, touchable enclosure, 
any other physical part that prevents access to an energy 
source capable of causing pain or injury or provided to 
reduce the likelihood or spread of fire. 

 
The following diagrams use the example of an AC/DC power 
adapter, an external power supply, to illustrate the difference 
between an accessible and a non-accessible solid safeguard 
when determining the need for the evaluation of safeguard 
robustness. 

 
Example 1: Accessible solid safeguard – In this example 
(see Figure 3.3-1), the product enclosure serves as both an 
electrical and fire enclosure and is evaluated for robustness. 

 
Figure 3.3-1: Accessible solid safeguard example 

 

Ordinary person 

Example 2: Non-accessible solid safeguard – In this example 
(see Figure 3.3-2), the internal metal shield serves as an 
electrical enclosure, non-accessible solid safeguard, and a 
separate external plastic enclosure serves as a fire enclosure, 
accessible. Only the fire enclosure is evaluated for robustness 
as it is the accessible safeguard. 

Figure 3.3-2: Non-accessible solid safeguard example 

 

Ordinary person 
 
 

Solid safeguards are investigated for mechanical strength 
according to the test methods documented in Annex T, 
which includes several test methods similar to those found 
in the legacy standards IEC 60065 and 60950-1. Similarities 
include testing the safeguard for resistance to: 

• External forces, includes force values of 10 Newtons (N), 
30 N, 100 N and 250 N 

• Impacts, commonly known as steel ball testing 
• Drop, including heights of 750 mm and 1000 mm 

depending on product type 
• Stress relief, such as shrinkage or distortion of 

thermoplastic materials due to releasing of internal 
stresses 

• Glass breakage, including exemptions for platen glass 
and similar materials 

• End piece removal of telescoping and rod antennas, as 
currently required in IEC 60065 PS3 

AC mains power 

PS3 

AC mains power 

  

 

Fire enclosure 
 

 
Electrica
l 
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Notable differences include the addition of a 100 N force test 
(Sub-clause T.4) applied to the enclosure of transportable, 
handheld and direct plug-in equipment, and the absence of 
impact hammer testing currently found in IEC 60065 (Sub- 
clause 12.1.3). 

 
Sub-clauses related to solid safeguard and Annex T 

 
Though product enclosures are the typical solid barriers used 
with products, the standard also addresses several other 
types of solid barriers which may be employed in a product 
and are subject to the testing for robustness according to the 
requirements in Annex T. These include, but are not limited 
to, the following: 

• Creepage distance (Sub-clause 5.4.3)—A barrier provided 
to maintain or protect creepage distances is required to 
maintain its dimensions and pass the electric strength 
test following testing of Annex T. 

• Hazardous chemical containers—The container/barrier 
enclosing hazardous chemicals is subject to Annex T and 
no leakage shall result. 

• Hazardous moving parts (Sub-clause 8.5)—Barriers are 
subjected to Annex T where a likelihood exists that 
fingers, jewelry, clothing, hair, etc. may be drawn into 
the part. 

• Battery enclosures (Sub-clause M.4)—Demonstrated 
endurance of a battery and its enclosure to mechanical 
stress is require in situations where the battery is 
subject to handling or transporting. 

 
In addition, IEC 62368-1 also requires that physical barriers 
identified as safeguards for maintaining air gaps or 
clearances be subjected to the same considerations for 
robustness as those noted above. 

Figure 3.3-3 

• Clearances (Sub-clause 5.3.2)—A barrier provided to 
maintain or protect clearances is subject to Annex T, 
after which the clearances are required to be maintained 
and pass an electric strength test. 

 
Other requirements potentially affecting safeguard design 
The standard also includes additional requirements for 
materials that may be employed as solid safeguards 
or barriers to safeguards. These additional material 
considerations could impact safeguard design, and include 
but are not limited to, the following: 

• Properties of insulating material (Sub-clause 5.4.1.2), 
including consideration of temperature, pressure, 
humidity and pollution 

• Operating temperature of insulating materials and 
electrical insulation systems (Sub-clause 5.4.1.4) 

• Resistance to heat due to conductive metallic parts 
being mounted on thermoplastic parts (Sub-clause 
5.4.1.10), as evidenced by Vicat or ball pressure test data 

• Material group and comparative tracking index (CTI) 
(Sub-clause 5.4.3) 

• Material thickness to comply with minimum distance 
through insulation requirements (Sub-clause 5.4.4.2) 

• Insulation properties of insulation when subjected to 
frequencies higher than 30 kilohertz (kHz) (Sub-clause 
5.4.4.9) – This is a new requirement and Tables 21-23 in 
the standard reference some commonly used materials 
for easier calculation of the required electric field 
strength (EP) 

• Flammability rating (Sub-clause 3.3.4, Annex S) and 
materials’ ability to limit spread of fire. 

• Temperature rating and use of material within the rating 
as to not exceed ignition temperature (Sub- clause 6.3.1). 

• Separation from or proximity to potential ignition 
sources (PIS) (Sub-clause 6.4.7) 

• Exposure to UV radiation (Sub-clause 10.4 and Annex C) 
 

 
Ordinary person 

Air gap 

  Mechanical energy source/MS2  

Barrier Barrier 
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3.3.3 —Circuits supplying external wiring 
 

Note – The requirements for circuits supplying external 
wiring can have both risk of electric shock (Clause 5), fire 
(Clause 6) and other safety considerations, depending on 
voltage, current and power levels involved. Therefore, they 
are discussed here in the context of General requirements, 
although most of the specific details are in other Clauses/ 
Annexes, such as 6.5.2 for requirements for connection 
to building wiring. CSA/UL 62368-1 has a set of National 
Differences for external wiring in Clause 4 instead of Clause 
5, 6 etc., for the same reason. 

 
External wiring and the circuits associated with them are 
vital for many AV/ICT 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. 

 
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 U.S. 

 
Connecting the wrong external wiring to a potentially 
hazardous energy source can result in electrically caused pain 
or injury or electrically caused fire and could even result in 
thermally caused injury. 

 
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. 

 
Keep in mind that the external wiring requirements in IEC 
62368-1 are more closely aligned with the requirements in 
IEC 60950-1 than those found in IEC 60065. This is because 
the use of large numbers of interconnecting cables – 
particularly involving power transfer, such as USB, PoX, e.g., 
ethernet, fiber, coaxial, – is more prevalent with ITE than AV 
equipment. 

External wiring and electrically caused pain or injury 
(electric shock) 

 
IEC 62368-1 generally views electrical circuits as either being 
internal circuits contained wholly within the equipment 
or external circuits not associated with the mains that 
exit the equipment and that may be affected by external 
influences. IEC 62368-1 formally defines (Sub-clause 3.3.1.1) 
an external circuit as an “electrical circuit that is external to 
the equipment and is not the mains.” 

 
Circuits originating from inside a product to which external 
wiring can be connected can provide a single pulse, repetitive 
pulses, ringing signals, and/or audio signals (Sub-clauses 
5.2.2.4 to 5.2.2.7; Annex 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. 

 
On a product certification level, electric shock caused by 
touching the external non-mains wiring itself is generally 
not part of the IEC 62368-1 investigation, in particular 
when the external cable/wiring is not supplied with the 
equipment. Similarly, electric shock caused by contact with 
an associated peripheral product, such as an accessory, 
which may be connected to the interconnected system 
via the external wiring is also not part of the certification 
investigation, unless the external wiring and associated 
products are investigated as part of the equipment system. 
Proper selection of the correct external cabling/wiring and 
associated peripherals/products is part of the instructional 
safeguards or associated electrical installation code. 

 
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 



TECHNICAL REPORT 

25 

 

 

 
 

output that is connected to a communications wiring system 
and is accessible at a modular jack is expected to comply 
with the requirements in Annex H. 

 
Another equally important aspect of external circuits is the 
consideration of transient voltages. 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. 

 
External wiring and electrically caused fire 

 
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. 
IEC 62368-1 describes four kinds of power sources to which 
external wiring can be connected, as follows: 

1. Power Source PS1—A circuit where the power source is 
maximum 15 W after 3 seconds (s) when measured in 
accordance with the standard 

2. Power Source PS2—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 

3. Power Source PS3—A circuit exceeding the PS2 limits 
4. Limited power source (LPS)—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 

 
PS1 circuits and external wiring 

 
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, since such 
circuits are not considered to contain enough energy to result 
in the ignition of materials (Sub-clause 6.4.2). 

 
PS2 or a PS3 circuit and external wiring 

 
For external wiring investigated with the equipment, the 
standard requires that wiring insulation connected to PS2 
and PS3 circuits 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. 

 
Note that for Ed. 3 of IEC 62368-1, supplementing references 
to the IEC flammability test standards is an added modifier, 
“…or equivalent,” in addition to an informative note that 
“Wire complying with UL 2556 VW-1 is considered to comply 
with these requirements.” 

 
The UL 2556 VW-1 test method essentially is equivalent 
to (harmonized with) the test method in IEC/TS 60695- 
11-2, so there was TC108 support for formally recognizing 
readily available VW-1 rated wire as another option. This 
modification should make it much easier for manufacturers 
to source wire and cable compatible with 62368-1. 

 
There is also a PS2 limitation on output ports supplying 
power to unknown equipment or accessories. 

 
Even though installed wiring is beyond the scope of the 
standard, the type of installation needs to be considered 
in some cases. For example, the third paragraph of Sub- 
clause 6.5.2 of the standard 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. 

 
Annex Q limited power source (LPS) 

 
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 is identified as limited power sources (LPS), and 
they have similar purpose as LPS in IEC 60950-1. 

 
The associated voltage, current and power limitations are 
more specific than those applicable to PS2 because building 
wiring typically consists of long wiring lengths that may be 
routed through walls, over ceilings, under floors, etc. 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 U.S., the 
NEC, NFPA 70, contains specific requirements for such wiring 
located both inside and outside a building. 
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Hazard-based safety engineering 

HBSE principles facilitate the introduction of new and innovative methods of construction and technology without first 
requiring amendment of the relevant standards to accommodate it. 

 
The HBSE logic that permeates IEC 62368-1 can be seen in this process summary: 

• Identify the energy sources used 
• Measure the energy levels they produce 
• Determine whether the energy from the sources is 

hazardous 
• Classify it accordingly 
• Identify how energy can be transferred to a body part 

• Determine appropriate safeguard schemes 
◦ To protect defined persons against pain and injury 

from the classified energy sources, as well as 
◦ To reduce the likelihood of injury or property 

damage due to an electrically caused fire originating 
within the equipment 

• Measure the effectiveness of those safeguards. 
 
 
 

Thermal burn injury (skin burn) 
 

Clause 9 of IEC 62368-1 also contains requirements to 
protect against a thermal burn injury and includes contact 
temperature levels. Although external wiring and connected 
equipment could theoretically result in a thermal burn when 
heated up as a result of power supplied by the evaluated 

 
3.4 —Clause 5 – Electrically caused injury 

 
3.4.1 —Electrical energy source (ES) versus SELV and LCC 

 
IEC 62368-1 defines electrical energy sources as ES1, ES2 
or ES3. ES1 is considered safe to touch by all persons, 
including children. Contact with ES2 may be painful and 
will cause a mild to strong involuntary startle reaction, as 
well as the potential for muscle tetanus in children. Finally, 
contact with ES3 may cause injury – including fibrillation, 
cardiac/respiratory arrest, skin and/or internal organ burn. 
The electrical limits associated with the body responses 
discussed above were developed using the IEC 61201, EN 
41003 and IEC 60479 series of standards and past research 
performed by electric shock researcher, Charles F. Dalziel. 
It should be noted that ordinary persons may have contact 
with ES1 under normal operating conditions, abnormal 
operating conditions and single fault condition on a 
nonsafeguard component, and to ES2 under single fault 
conditions of a basic safeguard. 

equipment, the standard does not specifically cover 
safeguards for this energy consideration when the cable/ 
wiring is not provided with the equipment. 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 ratings appropriate for 
their intended conditions of use. 

 
 
 
 
 

The Clause 5 related material provided in the IEC TR 62368-2 
Rationale Document serves as an excellent reference for the 
technical basis of the ES1, ES2 and ES3 limits. 

 
IEC 62368-1 provides limits for the following ES sources: 
touch current and prospective touch voltage (DC, low/mid/ 
high frequency, combination AC/DC waveforms); circuit 
capacitance; current and voltage limits for single and 
repetitive pulses; analog telephone ringing signals and audio 
output voltages. 

 
Considering continuous AC and DC energy sources, and 
consistent with the IEC 60479 series of standards, the ES 
limits are defined by measured values of current, voltage 
and duration. There is no limit for the touch current for 
prospective touch voltages up to the voltage limit for an ES 
class. Conversely, for touch currents up to the current limit 
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for an ES class, there is no limit for the prospective touch 
voltage. Essentially, a construction needs to comply with a 
voltage limit, or a current limit, but not both. Figure 21 of IEC 
62368-1 provides an illustration of this important point. 

 
As an example of this point, an accessible conductive surface 
is considered ES1 where the prospective touch voltage to 
earth under normal operating conditions exceeds 60-volt 
(V) DC but does not exhibit an available touch current 
that exceeds 2 milliampere (mA) DC. Put another way, an 
accessible conductive surface is considered ES1 where the 
prospective touch voltage to earth under normal operating 
conditions does not exceed 60 V DC regardless of the 
measured value of touch current. 

 
For those familiar with IEC 60950-1 and its approach to 
require accessible circuits to be either safety extra low 
voltage (SELV) or a limited current circuit (LCC), the safety 
principles associated with risk of electric shock are similar 
in both standards. However, IEC 62368-1 integrates touch 
voltage and touch current considerations into all ES class 
definitions rather than addressing them separately as in IEC 
60950-1. 

Common to ES, SELV and LCC are limits that define ordinary 
person/operator accessible bare conductive parts and 
circuits under both normal, abnormal operating and single 
fault conditions. 

 
The following tables provide a summary of electrical limits 
of ES1 versus SELV versus LCC. It should be noted that these 
tables provide a highlight of similarities and differences – 
the actual standards should be consulted for the purpose 
of applying specific requirements. ES1 is defined as not 
exceeding ES1 limits under normal and abnormal operating 
conditions that do not result in a single fault condition, 
and not exceeding ES2 limits under single fault conditions. 
Considering this definition, the limit values for ES1 in Tables 
3.4-1 and 3.4-2 under single fault conditions are those 
defined by IEC 62368-1 for ES2. It should be further noted 
that ES3 limit values have not been included as these limits 
fall outside the scope of SELV and LCC. 

 
 

Table 3.4-1: Summary: Comparison of limits for ES1 prospective touch voltage and SELV under normal and abnormal operating, and single fault conditions 
 

 Normal and abnormal operating conditions Single fault conditions 

AC DC AC DC 
< 1 kHz 1–100 kHz > 100 kHz  < 1 kHz 1–100 kHz > 100 kHz 

ES1 30 V rms 
42.4 V peak 

30 V rms 
+ 0.4f 

70 V rms 60 V DC 50 V rms 
70.7 Vp 

50 V rms 
+ 0.9f 

140 V rms 120 V DC 

SELV 42.4 V peak or 60 V DC Cannot exceed 42.4 V peak or 60 V DC but may exceed up 
to 71 V peak or 120 V DC for no longer than 0.2 sec. 

Note: f is in kHz 

 
Table 3.4-2: Summary: Comparison of limits for ES1 touch current and LCC under normal and abnormal operating, and single faultconditions 

 
 Normal and abnormal operating conditions Single fault conditions 

AC DC AC DC 
< 1 kHz 1–100 kHz > 100 kHz  < 1 kHz 1–100 kHz > 100 kHz 

ES1 0.5 mA rms 
0.7 mA peak 

0.5 mA rms 
x f 

50 mA rms 2 mA DC 5 mA rms 
7.07 mA peak 

5 mA rms 
+ 0.95f 

100 mA rms 25 mA DC 

LCC 0.7 mA peak 0.7 mA x f 70 mA peak 2 mA DC 0.7 mA peak 0.7 mA x f 70 mA peak 2 mA DC 
Note: f is in kHz 
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3.4.2 —Insulation (clearances, creepage distances and solid insulation) 
 

The requirements for insulation, including clearances, 
creepage distances and solid insulation, currently are 
contained in sub-clause 5.4 of IEC 62368-1. 

 
The principles behind the requirements are the IEC 60664 
series of standards, insulation coordination for equipment 
within low-voltage systems produced by IEC TC94. 

 
In the IEC standards scheme, there are vertical standards, like 
IEC 62368-1, and then there are horizontal, or basic safety 
publications, which are publications on a specific safety- 
related matter, applicable to many electrotechnical products. 
One such horizontal standard series is the IEC 60664 
series on insulation coordination for equipment within 
low-voltage systems. 

 
The reason IEC TC108, the technical committee responsible 
for IEC 62368-1, decided to base the clearance, creepage 
distance and solid insulation requirements on IEC 60664 
series is that per IEC Guide 104, Preparation of safety 
publications and use of basic and group safety publications, 
such standards are supposed to be used to promote 
consistency between different vertical standards that 
contain requirements for a similar topic, such as electrical 
spacings. This is important because subject matter 
experts in the specific field covered by such basic safety 
publications are experts in that specific field, and therefore 
the basic safety publications are technically sound. If every 
technical committee that addressed a similar topic, such 
as electrical spacings, did so with different methodologies, 
there would be much inconsistency in product-to-product 
design requirements, which also would make it difficult 
for component manufacturers to design components for 
multiple vertical industries. IEC Guide 104 is published and 
maintained by ACOS, a management level committee in IEC. 

 
The details of sub-clause 5.4 are too complex to attempt to 
cover in any great length in this UL 62368-1 Guide. However, 
consider the following: 

• When determining clearances, creepage distances and 
solid insulation requirements, peak working voltage, 
RMS working voltage, required withstand voltage, 
transients, frequency, and pollution degree all come 
into play. 

• The requirements for clearances (5.4.2) are the most 
significantly different from IEC 60065 and IEC 60950-1. 
In essence, clearances are calculated via three methods 
with the resulting worst case (largest) clearance 
taken as the minimum clearance. (Alternatively, a 
smaller clearance may be used if subjected to an 
additional electric strength test.) Within IEC TR 62368-2 
(explanatory information related to IEC 62368-1), in 
the sub-clause 5.4 material, an informative flowchart 
provides a helpful review of the process to determine 
minimum clearances and should be referred to often. 

• The requirements for creepage distances (5.4.3) are 
determined using a similar process as IEC 60950-1, and 
have similar details. 

• The requirements for solid insulation (5.4.4) are 
determined using a similar process as IEC 60950-1, and 
have similar details. 

• Frequency considerations, especially above 30 kHz, are a 
more prominent consideration (compared to IEC 60950-1) 
for clearances, creepage distances and solid insulation. 

 
In Edition No. 3 of IEC 62368-1, IEC TC108 added a new Annex 
X, Alternative Method for Determining Clearances. This 
annex was added since, due to the complexity of clearance 
determinations per Clause 5, some manufacturers desired 
to be able to use the existing clearances that have been 
stable for many years in IEC 60950-1. Since these 60950-1 
clearances are a conservative application of the requirements 
in IEC 60664-1 (resulting in larger clearances), they have been 
incorporated into Annex X as another alternative to the more 
theoretical-based IEC 60664-1 methods. 
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3.4.3 —Protective conductors used as safeguards 
 

IEC 62368-1’s technical requirements for protective bonding 
and protective earthing used as safeguards are similar to 
the requirements for the same protection schemes found in 
the legacy standards, IEC 60065 and IEC 60950-1. However, 
some of the terminology and structure of the requirements 
have been changed to better correlate with IEC 62368-1’s 
HBSE principles. 

 
Definitions 

 
In this standard, a protective earthing conductor (Sub-clause 
3.3.11.10) and protective bonding conductor (Sub-clause 
3.3.11.9) fall under a new higher-level definition of a 
protective conductor (Sub-clause 3.3.11.10), which is defined 
as a “conductor provided for the purposes of safety (for 
example, protection against electric shock).” A note in Sub- 
clause 3.3.11.10 further clarifies that “a protective conductor 
is either a protective earthing conductor or a protective 
bonding conductor.” The actual definitions of protective 
earthing conductor and protective bonding conductor are 
essentially equivalent to those found in IEC 60950-1. 

 
Protective conductor (Sub-clause 5.6) 

 
Sub-clause 5.6 contains the construction and performance 
requirements for protective conductors used as safeguards. 

 
There are some general requirements that apply to all 
protective conductors, such as the need for protective 
conductors and their terminations not to have excessive 
resistance (Sub-clause 5.6.6.1). This is qualified via 
a performance test similar to found in the legacy 
standards, i.e., Sub-clause 5.6.6, Resistance of protective 
bonding system. 

 
For parts required to be protectively earthed that receive 
power from external circuits, Sub-clause 5.6.6.2, Test 
method, allows a test current of 1.5 times the maximum 
current available from the external circuit for a duration 
of 120 s. 

 
The following addition provisions are similar to those found 
in the legacy standards: 

• Protective conductors are not to contain switches or 
overcurrent protective devices 

• Disconnection of a protective conductor in one point of 
a system is not allowed to break protective bonding in 
other parts of the system, unless the disconnection also 
breaks the supply to the other parts of the system 

• For most applications, for example, appliance couplers, 
the protective conductors are required to make contact 
earlier and disconnect later than the supply connections 

 
Other general requirements include corrosion resistance 
(Sub-clause 5.6.5.2 and Annex N) and color of insulation 
on protective conductors (Sub-clause 5.6.2.2). Both 
sets of requirements are similar to those found in the 
legacy standards. 

 
The last set of general requirements that have general 
applicability are those for size of protective conductors 
and terminals used as safeguards, contained in Sub-clause 
5.6.3, Requirements for protective earthing conductors, 
and Sub-clause 5.6.4, Requirements for protective bonding 
conductors, and Sub- clause 5.6.5, Terminals for protective 
conductors. These requirements also are similar in content 
to those found in IEC 60950-1, with prescriptive size 
requirements for protective earthing conductors (Table G.7 
in the standard) and terminals (Table 32 in the standard). 
Protective bonding conductors have the option to comply 
with the same sizing requirements for protective earthing 
conductors and terminals, or be sized one size smaller if 
they also comply with performance testing for resistance of 
protective conductors and their terminations per Sub-clause 
5.6.6, or, as alternate to the one size smaller option, comply 
with the performance tests of Annex R if the circuit has a 
protective current rating not exceeding 25A. 

 
Protective conductors used as basic and 
supplementary safeguards 

 
Generally, protective conductors serve as a basic safeguard 
when they prevent accessible parts from exceeding ES1 
limits (Sub-clause 5.6.1) under normal operating conditions. 
Generally, protective conductors serve as a supplementary 
safeguard when they prevent accessible conductive parts 
from exceeding ES2 limits (Sub-clause 5.6.1) under single 
fault conditions. 
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Protective conductors used as reinforced safeguards 
 

Generally, protective conductors serve as a reinforced 
safeguard when they are used in equipment with touch 
current limits that exceed ES2 limits in Table 4 of the 
standard (Sub-clause 5.2.2.2), for example, touch current 
greater than 5mA rms. Such a reinforced safeguard is 
determined as needed after the protective conductor current 
measurement is made in accordance with Sub-clause 5.7 and 
it has been determined it exceeds ES2. 

 
This is a parallel set of requirements to the IEC 60950-1 
requirement for equipment with touch current exceeding 
3.5 mA, found in Sub-clause 5.1.7 of that standard. Generally, 
protective conductors used as reinforced safeguards only 
may be used on pluggable equipment type B; or permanently 
connected equipment, with either: 

• Special heavy duty polyvinyl chloride (PVC) or rubber 
sheathed flexible cord 

• A minimum conductor size as specified depending on 
whether it is mechanically protected 

• Conduit with minimum conductor size as specified 

Reliable earthing 
 

Although generally any protective conductor must be robust 
for the application when used as a safeguard, IEC 62368-1 
allows certain constructions only when the equipment 
implements reliable earthing. For example, Sub-clause 
5.5.7 , SPDs, and Annex G.8, Varistors, allow an MOV (alone) 
to be connected between mains and earthed parts when 
the earthed parts have reliable earthing. The associated 
requirements for reliable earthing are located in Sub-clause 
5.6.7, Reliable earthing. 

 
Typically, earthing is considered reliable in the context of the 
requirements that make specific reference to this term when 
it is incorporated in: 

• Permanently connected equipment 
• Pluggable equipment type B 
• Stationary pluggable equipment type A, intended to 

be installed in a location with equipotential bonding 
requiring verification of earthing by a skilled person 

• Stationary pluggable equipment type A requiring a 
separate protective earthing conductor to be installed 
by a skilled person 

 
 

3.4.4—External circuits (new terminology) versus TNV circuits (legacy terminology) 
 

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. 

 
Table 13 in the standard, External circuit transient voltages, 
attempts to define specific types of external circuits based 
on whether they are installed wholly within the building 
structure, or 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 13 , ID number 1, 
Paired Conductor.” 

 
Informative Annex W of IEC 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 IEC 60950-1 context 

are essentially the same as external circuits described in 
Table 13 in the standard, ID numbers 1 and 2 in a IEC 62368-1 
context. The difference in IEC 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 13 in the standard appear to be inconsistent. This area 
is expected to be addressed in future editions.) 

 
Although the acronym 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, 
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Clause 7 contains requirements specifically related to the 
cable distribution system. 

 
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 local area network 
(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 in a few cases where specific types 
of external circuits are identified – the requirements for 
external circuits apply to all of these examples and more. 

 
(This 62368-1 perspective is closer to how IEC Technical 
Report (TR) 62102, Electrical safety – Classification of 
interfaces for equipment to be connected to information 
and communications technology networks, views external 
circuits in the context of network environment, e.g., 
Network Environment 0, Network Environment 1, although 
IEC TR 62102 also will require some updating to maintain 
consistency with the new terminology in IEC 62368-1. IEC TR 
62102 is also maintained by IEC TC 108.) 

 
Power limitations 

 
IEC 60950-1 considers the power available from a 
telecommunications network to be limited to 15 W (see 
1.4.11). IEC 62368-1 considers these external circuits to be 
PS1 (see Sub-clause 6.2.2.4). PS1 circuits are limited to 15 
W after three seconds and are not considered to contain 
enough energy to result in materials reaching ignition 
temperatures. 

 
Transients 

 
In the current version of IEC 62368-1, one significant change 
to the way nontelecommunication external circuits are 
addressed is in the area of transients. Unlike previous 
standards, intrabuilding cabling (wiring completely within a 
building structure) is recognized as having the potential for 
transients. See Table 13 of the standard for examples. 

 
However, the problems associated with these types of 
transients are generally limited to performance issues, for 
example, an IC failure, rather than direct safety-related 

issues, such as risk of fire, arcing, insulation damage, etc. 
As a result, there is work being done by TC 108 that may 
eventually limit the need to consider transients for circuits 
located completely within a building structure. Even in the 
current edition of the standard, 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. 

 
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 
describing these networks as “between separate buildings” 
or “between outdoor antennas and buildings.” 

 
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 PoE circuit routed to a 
security camera mounted on the outside corner of a building 
will now need to be more closely considered when looking at 
possible transients on external circuits. 

 
Touch currents 

 
IEC 62368-1’s Sub- clause 5.7.7, 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. 

 
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. 
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Protection of building wiring 
 

Both IEC 60950-1 and IEC 62368-1 have requirements for 
LPS. These sources are commonly used for the protection 
of external circuits, including general nonmains building 
wiring. 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 an IEC 60950-1 LPS. 

 
However, where IEC 60950-1 is vague at best with respect 
to protection of external cables carrying secondary circuit 
power, IEC 62368-1 includes specific requirements for 
interconnection to building wiring (see Sub-clause 6.5.2 and 
Annex Q). Specific power limitations are placed on PS2 and 
PS3 circuits when they are used in applications requiring 
an LPS. 

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. 

 
 

3.5 —Clause 6 – Electrically caused fire 
 

3.5.1 —Classification and electrical measurement of PS1, PS2 and PS3 power sources 
 

An energy source capable of igniting material will only cause 
actual ignition, growth and spread of fire if there is transfer 
of energy to a material through a transfer mechanism such 
as conduction, convection and radiation. The three-block 
models from Figures 5 and 6 of the standard illustrate energy 
transfer and possible supplementary safeguard options 
when considering electrically caused fire. 

Table 3.5-1: Power source circuit classifications 

In addition, classification of an electric circuit as PS1, PS2 or 
PS3 is based upon the maximum power (watts) from the 
power source and its time duration as follows: 

 

Classification Maximum power Description 

PS1 Does not exceed 15 W max after 3 s Limited available power; not considered to contain 
enough energy to result in temperatures sufficient to 
ignite materials 

PS2 Exceeds PS1; does not exceed 100 W after 5 s Limited available power; ignition possible but the spread 
of fire can be localized with effective material control or 
isolation safeguards 

PS3 Exceeds PS2 or any unclassified source Available power such that both ignition and the potential 
spread of fire is likely to occur beyond the ignition source 
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Figure 3.5-1: Application of classification of power sources 
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The maximum available power to a circuit from its power 
source is determined by measurement under each of the two 
following conditions: 

 
• For load circuits— a power source under normal 

operating conditions while operating into a worst- case 
load fault condition 

• For power source circuits—a worst-case single fault 
condition within the power source while operating into 
a normal load 

 
The highest (worst case) power level measured as a result 
of the power measurements under both conditions is the 
power level used in the PS classification of the circuit or part 
of the circuit being classified. 

 
This section will examine the measurement methods 
simulating the two conditions noted above for determination 
of power source energy classification. 

Power measurement for worst-case load fault 
 

Equipment: Wattmeter (or voltmeter and ammeter), variable 
resistor, timer 
Test method: An external variable resistor and wattmeter, 
connected in accordance with Figure 34 of the standard, 
is to be connected between the points in question to be 
evaluated. 

 
Within the PS circuit, any single fault condition resulting 
in maximum power to the circuit being classified is to 
be simulated. All relevant components in the PS circuit, 
including diodes, transistors, integrated circuits, etc., are 
either short-circuited or disconnected one at a time for each 
measurement. 

 
After introducing the single fault of the component, the 
measured wattage is recorded at t = three seconds, t = five 
seconds, and for a period of time until the wattage reading 
becomes stable. The PS classification is determined according 
to Table 3.5-1. 

 
side 
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As mentioned above, the highest (worst case) power 
level measured as a result of measurements under both 
conditions (load fault and power source fault) is the power 
level used in the PS classification of the circuit or part of the 
circuit being classified. 

 
During the power source fault measurement, there is a 
possibility for a given point in the circuit to be a higher-class 
energy source, such as PS2 or PS3, even though the circuit 
was classified as PS1 during the power measurement for 

worst-case load fault. Therefore, it is necessary to pay 
special attention to components located near the boundary 
between each energy class – especially components that 
control voltage and/or current. Refer to Figure 3.5-2 for an 
illustration of this possibility. 

 
Through the application of both of the measurement 
methods, PS classification will be finalized. 

Figure 3.5-2: Application of power source and load faults during power source classification 

 
1 Classified          

PS2 circuit 
under load 

 
 

Load side 

fault1 2 Classified 
PS1 circuit 
under load 
fault1 

V 

3 After introduction 
of power fault², 
still PS1, or now 
PS2 or PS3? 

 
 

1 Indicate a power measurement for worst-case load fault 
2 Indicate a power measurement for worst-case power source fault 

 
 

3.5.2 —Potential ignition sources: arcing and resistive 
 

Before examining potential ignition sources (PIS), it is 
important to have a basic understanding of the context in 
which they are referenced. 

 
The three-block model for fire illustrates the transfer 
of thermal energy to a fuel material. Electrical energy is 

converted to thermal energy either through dissipation of 
heat in a resistance, resistive PIS, or due to heat created 
under conditions involving arcing, arcing PIS. Thermal energy 
is transferred to fuel material by conduction, convection 
and/or radiation. Under the proper conditions, a fire may 
be initiated. 

 
Figure 3.1-4: Three-block model for fire safety 

 

 
Electrical energy conversion 
to thermal energy 

Conduction, convection, radiation Material exceeds 
ignition temperature 

Energy source capable of igniting material Transfer mechanism Fuel material 
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In order to determine whether the thermal energy source is a 
PIS, the power supply source must first be classified through 
a measurement of its maximum available power. Maximum 
available power is considered as the highest measured value 
(in watts) when considering single fault conditions in either 
the connected load or the power supply source itself. IEC 
62368-1 classifies electrical sources of heating as PS1, PS2 
or PS3. 

 
These are defined as follows: 

• PS1: ≤ 15 W after 3 s 
• PS2: exceeds PS1 limits and does not exceed 100 W 

after 5 s 
• PS3: exceeds PS2 limits 

 
It is important to note that the standard establishes that the 
available energy/power associated with PS1 is not sufficient 
to be considered a PIS. As a result, a PIS is never associated 
with PS1. 

 
Conductors, terminations and components within PS2 
and PS3 circuits can be further evaluated to determine 
the existence of potential ignition sources. These ignition 
sources are classified as either arcing PIS, for which there is 
sufficient electrical energy to create arcing, or a resistive PIS 
for resistive heating sources. Distinguishing between the 
different types of ignition sources is critical (arcing versus. 
resistive) as distances through air from arcing parts vary due 
to a higher thermal loss in radiated energy, as compared to 
conducted heat due to flame or resistive heat impinging 
directly on a combustible fuel material. 

 
Criteria for required safeguards to reduce the likelihood of 
ignition and control fire spread will vary based on the type of 
PIS, including the use of equipment safeguards to reduce the 
likelihood of an arcing PIS. 

 
Arcing PIS is generally the result of a loose connection, 
such as a broken solder connection, a weakened connector 
contact, an improperly crimped wire, or an insufficiently 
tightened screw connection. 

 
Arcing PIS is considered to exist between two adjacent points 
within PS2 and PS3 circuits where the voltage is greater than 

50 V peak or DC (measured after three seconds), and the 
product of this voltage and the normal operating conditions 
RMS current is greater than 15 VA. The measurement of 
voltage and current necessary to establish an arcing PIS is 
related to the energy that is available at the point of arcing, 
as opposed to energy available from a PS. The value of 15 (Vp 
x Irms) specified is neither a directly measured value of watts 
or volt-amperes, but rather a calculated number reflecting a 
peak voltage and RMS current. 

 
Once it has been determined that the parameters of voltage 
and the product value of 15 are exceeded, there are three 
constructions for which safeguards must be considered: 

 
• Those that can arc under normal operating conditions 
• All terminations where electrical failure resulting in 

heating is more likely 
• Any electrical separation that can be created during a 

single fault condition, such as the opening of a trace 
 

Resistive PIS is defined as any part within a PS2 or PS3 
circuit where the power dissipation under normal operating 
conditions or single fault conditions exceeds defined power 
dissipation/time limits, and in which the part may either 
ignite due to excessive power dissipation or ignite adjacent 
materials or components. 
Under normal operating conditions, a resistive PIS has a 
power capability to dissipate more than 15 watts after 30 
seconds. There is no power limit during the first 30 seconds. 

 
Under single fault conditions, a resistive PIS has a power 
exceeding 100 watts up to 30 seconds after the fault is 
initiated if electronic circuits, regulators or PTC devices are 
used; or, an available power exceeding 15 W after 30 seconds 
following the initiation of the fault. 

 
Resistive potential ignition sources can result from a fault 
that causes overheating of any low-resistance impedance 
that does not otherwise cause an overcurrent protection to 
operate. This can happen in any circuit where the power to 
the resistive heating source is greater than 15 W. 
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3.5.3 —Options for safeguarding against fire under fault conditions 
 

As discussed previously, the basic safeguard is that, under 
normal and abnormal operating conditions, there shall be no 
ignition, and no part shall attain a temperature high enough 
to ignite the part. 

 
For supplementary safeguards, the first option (hereafter 
referenced as Method 1) is the reduce likelihood of ignition 
method, and safeguards primarily are determined based on 
performance criteria, mainly single fault condition testing, 
combined with separation of combustible materials from 
potential ignition sources. 

 
The second option (Method 2) is the control fire spread 
method, and safeguards are based on pre- selection of 
components and materials with suitable flammability 
characteristics or performance, including use of printed 
boards made of V-1 or better material; use of components 
meeting specified component requirements, and when 
applicable, provision of a fire enclosure. 

 
It is noted that, for different circuits within different parts 
of the same product, it is possible to select and use either 
Method 1 or Method 2. As a result, within a single product it 
is possible to utilize both methods. 

 
Here is a more detailed discussion of both methods. 

 
Method 1 (Sub-clauses 6.4.2 and 6.4.3) 

 
This method adopts the concept of minimizing the possibility 
of ignition through the use of safeguards applied at each 
potential point of ignition. However, this method is only 
allowed for circuits with energy from mains not exceeding 
4,000 W. 

 
Pluggable equipment Type A is assumed not to exceed 4,000 
W. For pluggable equipment Type B and for permanently 
connected equipment, the method can be used for the entire 
equipment if the product of the nominal mains voltage and 
the protective current rating, e.g., branch circuit protection, 
does not exceed 4,000 W, i.e., Vmains x I max ≤ 4,000 W. 

 
The power level of 4,000 W was chosen to allow use of 
this methodology for products connected to lower energy 

mains supplies, less than 240 V x 16 A, because there is some 
proven experience with a similar methodology for equipment 
primarily used in home and office environments, and when 
a limited number of circuits makes it reasonable to conduct 
single fault testing (see Method 2 in Sub-clause 4.7.1 of IEC 
60950-1). 

 
This method is not considered suitable for circuits connected 
to mains power exceeding 4,000 W due to less experience 
applying fire cone and PIS requirements to circuits supplied 
by higher-energy power sources. 

 
Under this method, a supplementary safeguard is not 
required for PS1 circuits because the energy is considered 
insufficient to result in ignition of combustible materials. 
For PS2 or PS3 circuits, the key provision of this method 
is “single fault condition testing” per Sub-clause B.4 on 
circuits/parts considered possible sources of ignition, with 
temperatures being monitored to assure thermal equilibrium 
and ultimate test results have been reached. Flaming shall 
not occur beyond five seconds during and after the single 
fault conditions. 

 
Additionally, the following supplementary safeguards are 
required, and a combination of safeguards is acceptable: 

• Separation of combustible parts from a PIS 
• Use of suitable protective devices, such as thermal 

cut-off, thermal link, PTC thermistor, fuse, etc., and 
components, such as transformers, motors, switches, AC 
inlets, etc., as specified in Sub-clause 6.4.3. 

 
The suitability of the separation of combustible materials 
from a PIS is determined based on the use of the fire cone 
concept. Either combustible materials shall not be used 
within the area of the fire cone or a suitable fire barrier shall 
be provided. 

 
Method 2 (Sub-clauses 6.4.4, 6.4.5 and 6.4.6) 

 
This method assumes that there may be ignition of limited 
amounts of fuel within the product. Therefore, it requires 
safeguards that limit the spread of fire beyond the initial 
ignition point and, for higher energy sources, beyond the 
equipment enclosure. As a result, to reduce the spread of 
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fire it requires control of the amount of potential fuel by 
preselection of materials and components with suitable 
flammability characteristics. Unlike Method 1 and its 
limitation to circuits not exceeding 4,000 W, Method 2 can 
be applied to all circuits and equipment – and conceptually is 
similar to Method 1 of Sub-clause 4.7.1 of IEC 60950-1. 

 
PS1 circuits do not require a supplementary safeguard unless 
the PS1 circuits are co-located within the same fire enclosure 
with PS2 or PS3 circuits. For this consideration, combustible 
materials of PS1 circuits still must have suitable flammability 
characteristics, for example, V-2, VTM-2, HF-2, etc. 

PS2 circuits must comply with two fundamental sets of 
constructional requirements: 

• For circuits considered a PIS, components generally must 
be V-1 class material or better. 

• For all other components in PS2 circuits the components 
are required to be separated from PIS, mounted on V-1 
class material, made of V-2 material, etc. 

 
For PS3 circuits, the same safeguards are required as PS2 
circuits, with the additional provision that a fire enclosure 
be provided. 

 

3.5.4 —Fire cones: concept and application 
 

As a next step, we need to consider the separation between 
a PIS and combustible materials in order to reduce the 
likelihood of sustained flaming or spread of fire. As a basic 
safeguard against fire, IEC 62368-1 requires there shall be no 
ignition, and no part shall attain temperature high enough 
to ignite the part in normal/abnormal operating conditions. 
Furthermore, the standard provides two alternative methods 
to create a supplementary safeguard as a result of single 
fault conditions, either by reducing the likelihood of ignition, 
or by controlling the spread of fire. 

The control fire spread method generally prevents spread of 
fire by both the use of less flammable materials and a fire 
enclosure (for PS3). The reduce likelihood of ignition method 
involves performance of single fault condition testing 
and provision of minimum separation between PIS and 
combustible materials. 

 
The fire cone concept is used to assess the separation 
of materials from PIS in the reduce likelihood of ignition 
method, using a three-dimensional fire cone (inverted ice 
cream cone), as illustrated in Figure 3.5-4. 

 

Figure 3.5-4, -5 and -6: Assessing likelihood of ignition with the fire cone concept 
 

 
Restricted 
volume 

 
 

50 mm 

Air flow 
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ignition 
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Figure 3.5-4 Figure 3.5-5 Figure 3.5-6 
 

The fire cone is intended to represent a three-dimensional 
flame associated with a potential ignition source. From a 
potential point of ignition, the top portion consists of a 50 
mm cone (y-axis), with a 13 mm (x- and z- axes) spherical 
base, combined with a bottom portion consisting of a sphere 

with a 13mm radius centered and extending downward from 
the potential point of ignition. The basic concept used to 
determine separation using a fire cone was taken from IEC 
60065, where the concept has been used for several years. 
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The area inside of fire cone is considered the area in which 
a flame can exist. Therefore, combustible materials are not 
permitted to be located within this area – in contact with 
the fire cone – unless they are V- 1 class material, VTM-1 class 
material, HF-1 class foamed material, or materials complying 
with the IEC 60695-11-5 needle flame test requirements, 
with severities as indicated in Sub-clause S.2. Materials less 
than four grams generally can be considered contribute 
negligible fuel to a fire, provided that, if the part were ignited, 
the fire would not spread to another part. 

 
The derivation of the fire cone illustrated in Figure 3.5-5 
is used for both (a) an arcing PIS that consists of tracks or 
areas on printed boards and (b) the resistive PIS areas of 
components. 

 
Note, that in Editions No. 1 and 2 of IEC 62368-1, provisions 
were included in Clause 6 to consider when equipment 
incorporated air-moving devices, such as a fan. Originally, the 
application of the fire cone needed to consider the effect of 
the airflow on the shape and movement of a potential flame. 
As a result, the cone was rotated (tilted) around the PIS 
location from 0 to 45 degrees in the direction of the forced 
airflow, as illustrated in Figure 3.5-6. The volume of the 
cone traced by the rotation of the cone was considered the 
restricted volume. However, provisions for considering air- 
flow/-moving devices have been removed from Edition No. 
3 of IEC 62368-1 due to lack of technical rationale that such 
considerations are truly valid in a safety context, and because 
the application of the requirements as presented in Editions 
1 and 2 were variable. (Therefore, for Edition No. 3, Figure 
3.5-6 above no longer is a consideration.) Potentially, these 

Figure 3.5-7, and -8: Fire cones – special applications 

requirements for consideration of air-flow could be revisited 
by IEC TC108 in the future. 

 
The separation of combustible materials from a PIS also 
can be achieved by a fire barrier made of noncombustible 
material, V-1 or VTM-1 class material, or material complying 
with flammability testing contained in Sub-clause S.1. A 
printed board can be considered as a fire barrier against 
an arcing PIS located on a different board but cannot be 
considered as a fire barrier against the arcing PIS on the same 
board because printed boards that are directly supporting 
a PIS may develop small openings or holes via an arc. As a 
result, the arc could penetrate the board. 

 
However, for a resistive PIS, printed boards made of V-1, VTM- 
1 or HF-1 class material, or complying with the flammability 
testing in Sub-clause S.1 can be considered to be a fire barrier 
against a resistive PIS, subject to the following conditions: 

• No materials rated less than V-1 class material are 
located on the same side of printed board within a 
fire cone 

• No PS2 or PS3 circuit conductors are located on any 
sides, including the inner layer, of the printed board 
within a fire cone 

 
When a fire barrier is used, the fire cone is deflected as shown 
in Figures 3.4-7 and 3.4-8. These illustrations are simply two 
examples of different angles taken into consideration when 
a fire barrier is used for separation between combustible 
material and a PIS. For practical purposes, many more 
examples are possible. 
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Finally, the fire cone concept also is used for evaluation of 
top and bottom opening properties as specified in Sub- 
clauses 6.4.8.3.3 and 6.4.8.3.4. In case of top openings, the 
restricted volume is 2 mm larger around than the basic fire 

cone. For bottom openings, the area directly below the PIS 
and within a 30 mm diameter cylinder extending indefinitely 
below the PIS is considered. Figure 42 of IEC 62368-1 
illustrates this scenario. 

 
3.5.5 —Enclosure openings 

 

Openings in enclosures of equipment covered under the 
scope of IEC 62368-1 often are provided for ventilation 
purposes. However, from a design perspective, such openings 
are not allowed to reduce the ability of the enclosure to serve 
as an equipment safeguard. IEC 62368-1 considers enclosure 
openings both from the aspect of containment of fire, 
products of combustion exiting the equipment, (Sub-clause 
6.4.8.3) and foreign objects entering the equipment from the 
outside of the enclosure (Sub-clause 4.9 and Annex P). This 
section discusses the IEC 62368-1 requirements with respect 
to these considerations. 

 
Containment of fire 

 
IEC 62368-1 states clearly in its Sub-clause 6.4.8.3.1, Fire 
enclosure and fire barrier openings, that openings in a fire 
enclosure are required to be of such dimensions that fire and 
products of combustion passing through the openings are 
not likely to ignite material on the outside of the enclosure. 

 
Whereas IEC 60950-1 had a more general treatment of 
enclosure openings, in IEC 62368-1 the openings of concern 
are those that are relative to the site or location of a PIS. As 
discussed in the last section, fire cones are an important tool 
used in the standard to define where a PIS may intersect a 
fire enclosure or fire barrier. 

 
Also, new to Edition No. 3, new Figure 40, Determination of 
top openings, side openings and bottom openings, is used to 
determine when openings are considered either top, side or 
bottom openings. When such determinations are made per 
Figure 40, all possible orientations of use (see also 4.1.6) also 
are taken into account. 

 
Also, consistent with the objectives of IEC TC 108 when they 
developed the standard, IEC 62368-1’s treatment of enclosure 
openings provides a performance option first, followed by a 
prescriptive construction option or options as an alternative, 
if such a construction option or options are known and 
proven through demonstrated field experience, e.g., the 
legacy standards IEC 60065 and/or IEC 60950-1. 

Top openings 
 

The requirements for top openings are contained in Sub- 
clause 6.4.8.3.3, Top openings and opening properties. Figure 
41 in the standard is used to identify which top openings 
located above a PIS are required to comply with the top 
opening requirements. Note that any side openings within 
the fire cone zone presented in Figure 41 of the standard are 
also regarded as top openings for purposes of application of 
requirements. 

 
If an opening falls within the fire cone zone of Figure 41 
in the standard, in Edition No. 2, the performance option 
to determine compliance with the opening requirements 
consists of the application of a needle flame test as 
presented in Annex S.2, Flammability test for fire enclosure 
and fire barrier integrity, at a distance of 7 mm from the 
opening with a single layer of cheesecloth draped over the 
opening. The flame is not allowed to ignite the cheesecloth. 
In Edition No. 3, the performance option is similar, but based 
on additional research and testing conducted since the 
publication of the second edition, the test application has 
been revised and now is applied from the closest point of the 
PIS to the closest top surface point – see new Figure S.1 – Top 
openings/surface of fire enclosure or fire barrier. 

 
However, there is also a prescriptive construction option that 
does not require testing. No test is required for openings 
that do not exceed 5 mm in any dimension or 1 mm in 
width regardless of length. This option was included in the 
standard since top and side openings with these maximum 
dimensions have a proven track record, as demonstrated 
in IEC 60065 (Sub-clause 20.2.1) and IEC 60950-1 (Sub- 
clause 4.6.1). In practice, it is expected that manufacturers 
will continue to try to design their top and side enclosure 
openings with these dimensions so that they can continue to 
take advantage of the construction option, without testing. 
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Bottom openings 
 

There also exists a separate fire cone, Figure 42 in the 
standard, Bottom openings, used to determine which 
enclosure openings are considered bottom openings. Per 
Sub-clause 6.4.8.3.4, Bottom openings and bottom opening 
properties, bottom openings are defined as any openings 
within the volume shown in the figure, including openings 
within the 30 mm diameter cylinder extending indefinitely 
below the PIS. 

 
Similar to the fire cone for top openings, any side openings 
within the fire cone zone represented in Figure 42 of the 
standard are also regarded as bottom openings for purposes 
of application of bottom opening requirements. For openings 
identified as bottom openings, the performance option is 
contained in Annex S.3, Flammability test for the bottom of a 
fire enclosure. For those familiar with IEC 60950-1, this is the 
traditional hot flaming oil test. 

 
However, prescriptive construction options also are available 
which, based on additional analysis by IEC TC 108 during the 
development of this standard, are actually less onerous than 
the construction options previously found in IEC 60950-1 
(see the rationale statement for Sub-clause 6.4.8.3.4 in IEC 
TR 62368-2). No testing is required for bottom openings if 
they do not exceed 3 mm in any dimension or 1 mm in width 
regardless of length. The permissible size of the openings can 

be increased to 6 mm in any dimension, or 2 mm in width 
regardless of length if they are located under components 
and parts meeting the requirements for V-1 class material, or 
HF-1 class foamed material, or under components that pass 
the needle-flame test using a 30 s flame application. 

 
Once again, it is expected that manufacturers will continue 
to try to design their bottom, and impacted side, enclosure 
openings to these allowed prescriptive specifications so that 
they can continue to take advantage of the construction 
option, without testing. 

 
Side openings 

 
In the first two editions of IEC 62368-1, side openings often 
were treated as top (less frequent) or bottom (more frequent) 
openings depending on the location of the openings. 
However, this was causing some problems in application and 
impact, especially when the requirements for separation 
from a PIS also was factored in, which in many cases required 
onerous fire enclosures when a PIS was located adjacent 
to the side enclosure. Manufacturers were finding that 
designs accepted for many years under IEC 60950-1 were 
no longer complying with IEC 62368-1. This was particularly 
problematic for equipment that required large air movement 
through the equipment, such as equipment installed in data 
centers. 

 

Figure 3.5-9: PIS trajectory downwards 
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The PIS can be either a point, a component or a trace on a printed board. 
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Subsequent to the publication of Edition No. 2, a TC108 Ad 
Hoc Group studied the issue closely over a period of about a 
year. This study included conducting additional research that 
involved test flames applied to representative enclosures 
with various types and sizes of openings. The research 
determined that the existing side (and top) openings in the 
second edition were too onerous. 

 
Due to the long history of success with the IEC 60950-1 
requirement allowing for a five-degree (5°) projection from 

internal combustible parts being used to determine which 
side openings are a concern, the Ad Hoc Group made a 
proposal to add a new Sub-clause, 6.4.8.3.5 that would 
specifically cover side openings and side opening properties. 
Like 60950-1, a 5° projection downwards from a PIS would 
establish when side opening requirements were applicable 
and would allow for no fire enclosure restrictions for side 
openings falling outside the 5° projection. See Figure 44 of 
Edition No. 3 for addition details related to PIS downwards 
trajectory considerations. 

 

Entry of foreign objects 
 

As discussed previously, IEC 62368-1 considers enclosure 
openings both from the aspect of products of combustion 
exiting the equipment (inside → out) and foreign objects 
entering the equipment (outside → in). The requirements 
for preventing fire from entry of objects from outside the 
enclosure are found in the general Sub-clause 4.9, Likelihood 
of fire or shock due to entry of conductive objects, and Annex 
P.2.3, Safeguards against the consequences of entry of a 
foreign object. 

 
Specifically, the standard is concerned with entry of 
conductive foreign objects and the effects should they bridge 
PS2 or PS3 (or ES3) circuits. If such circuits were bridged, 
a fire could be initiated. As a result, top and side openings 
above PS2 and PS3 circuits located at a height of less than 1.8 
meters above the floor are required to comply with Annex P, 
Safeguards against entry of foreign objects, foreign liquids, 
and spillage of internal liquids. Openings 1.8 m (about 6 feet) 
and above are exempt because it is not considered likely that 
objects will be placed on equipment with openings located 
above this height. 

 
If it is possible for conductive foreign objects to enter 
equipment, either: 

• Internal barriers are required to deflect the objects away 
from PS2 and PS3 circuits 

• The openings are required to be located more than 1.8 
m above the floor 

• The openings are required to comply with Annex P 
 

Figure P.3 in the standard, Internal volume focus for foreign 
object entry, is used to determine which circuits located in 
proximity of the enclosure openings are of concern. This 
figure is basically the same as Figure 4D of IEC 60950-1. 

 
The philosophy of Annex P is that, under normal operating 
conditions and abnormal operating conditions, persons 
are not expected to insert foreign metallic objects into the 
equipment. This is a basic safeguard (behavioral safeguard). 
However, if entry of a foreign metallic object could result in 
a single fault condition, then an equipment supplementary 
safeguard is required to protect against the consequences of 
entry of a foreign metallic object. 

 
The performance option (P.2.3.2) for qualifying a design 
as a safeguard requires all bare conductive parts of PS2 or 
PS3 circuits within the inclusive periphery of Area E (shown 
in Figure P.3 in the standard) to be shorted to simulate a 
fault by bridging along a direct straight path to all other 
bare conductive parts within a 13 mm radius. Bridging 
is simulated by means of a straight metal object, 1 mm 
in diameter and having any length up to 13 mm, applied 
without appreciable force. As a result of the tests, all 
supplementary and reinforced safeguards are required to be 
effective and no part is allowed to become a PIS. 

 
However, proven construction options are allowed to act 
as a supplementary safeguard, which again do not require 
testing. These options include: 

• Openings that do not exceed 5 mm in any dimension, or 
1 mm in width regardless of length 

• Equipment with IP3X or better rating 
• Openings with louvers, special construction or internal 

barriers as described in Annex P.2.1. 
 

Finally, Annex P.2.3.1 has additional requirements for 
openings in transportable equipment, including openings 
in transportable equipment in relation to metallized plastic 
parts of a barrier or enclosure. 
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3.5.6 —Flammability requirements for internal and external wiring 
 

Introduction 
 

External wiring plays an important role in safeguarding 
against the risk of electric shock, fire and thermal burn 
hazards. From a risk of fire perspective, such external wiring 
can be connected to PS1, PS2 or PS3 circuits. Therefore, 
for the proper selection of external wiring, the standard’s 
performance requirements with respect to flammability, and 
additional requirements and considerations associated with 
instructional safeguards and/or electrical installation codes, 
are important. 

 
Internal wiring also is used for the connection of circuits to 
an energy source or interconnection of different circuits. 
Similarly, the insulation of such internal wiring typically is a 
basic safeguard that also helps reduce the risk of fire. 

 
This section addresses the flammability requirements in IEC 
62368-1 for internal and external wiring. 

 
However, note that for Ed. 3 of IEC 62368-1, supplementing 
references to the IEC flammability test standards, is an added 
modifier, “…or equivalent,” in addition to an informative note 
that “wire complying with UL 2556 VW-1 is considered to 
comply with these requirements.” 

 
The UL 2556 VW-1 test method essentially is equivalent 
to, or harmonized with, the test method in IEC/TS 60695- 
11-2, so there was TC108 support for formally recognizing 
readily available VW-1 rated wire as another option. This 
modification should make it much easier for manufacturers 
to source wire and cable compatible with 62368-1. 

 
For additional information on National Differences in Canada 
and the U.S. that apply to wiring, see Section 3.14 of this 
document, “National Differences Associated with CSA/ 
UL 62368-1.” 

 
Flammability requirements for wiring 

 
Sub-clause 6.5 provides the flammability requirements for 
internal and external wiring. The flammability is evaluated 
from the fire initiation standpoint for PS2 and PS3 circuits. 
There are two sets of test methods that are conducted 

in accordance with IEC 60332 series, and an alternate 
test method allowed per IEC 60695-11-21 to comply with 
this requirement. 

 
The test methods of the IEC 60332 series are described in five 
parts of the standard (see Table 3.5-2) and the application 
depends on the cross-section area of the conductor under 
consideration: greater than 0.5 mm² or equal/less than 0.5 
mm². For conductors greater than 0.5 mm², the required test 
apparatus is described in IEC 60332-1-1. The test methods 
are stated in IEC 60332-1-2 for the flame vertical propagation 
using a 1 KW pre-mixed flame, and in IEC 60332-1-3 for 
the falling flaming droplets/particles when subjected to 
the flame application. These two tests are traditionally 
conducted simultaneously, as indicated in Note 1 under the 
Scope of IEC 60332-1-2. 
Figure 3.5-10: Application of flammability requirements to wiring 
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Table 3.5-2: Summary of flammability requirements for wiring 
 

Conductor size Standard Application 

> 0.5 mm² IEC 60332-1-1: Test for vertical flame 
propagation for a single insulated wire 
or cable – apparatus 

Describes the Apparatus used in the IEC 60332-1 series. 
Apparatus consists of: 

1. Metallic Screen – 1,200 mm high, 300 mm wide and 450 
mm deep with open front and closed top and bottom. 

2. Ignition Source – The ignition source is to comply with IEC 
60695-11-2, which includes a method of confirmation of 
the test flame, except that the burner is fed with technical 
grade propane of greater than 95 percent purity. 

3. Chamber – The metallic screen and ignition source is to 
be contained within a suitable chamber, substantially free 
from draughts during the test duration, but with facilities 
for disposing of noxious gases resulting from burning. The 
chamber is maintained at a temperature of 23°C. 

IEC 60332-1-2: Test for testing the 
resistance to vertical flame propagation 
for a single vertical electrical insulated 
conductor or cable using the 1 kW pre- 
mixed flame. 

The test apparatus and burner are as specified in IEC 
60332-1-1. The sample consists of a piece of single insulated 
conductor or cable at 600 mm long conditioned at 23degrees 
Celsius for not less than 16 hours at a relative humidity 
between 30percent to70percent. The test procedure involves 
positioning of the test piece, flame application, positioning of 
the flame and test duration. 

IEC 60332-1-3: Tests for vertical flame 
propagation for a single insulated wire 
or cable procedure for determination of 
flaming droplets/particles. 

This test can be conducted simultaneously with the test 
procedure of IEC 60332-1-2. The test apparatus and burner 
are as specified in IEC 60332-1-1,and the filter paper is 
used to collect the droplets. The sample specifications and 
conditioning are the same as in IEC 60332-1-2. The test 
procedure includes positioning of the test piece and filter 
paper, flame application, positioning of the flame and test 
duration. 

≤ 0.5 mm² IEC 60332-2-1: Test for vertical flame 
propagation for a single small insulated 
wire or cable –apparatus 

The specifications for the metallic screen and chamber are 
the same as in IEC 60332-1-1. The ignition source is to be a 
propane burner complying with Figure 2 of IEC 60332-2-1 and 
shall be fed with technical grade propane of greater than 
95percentpurity and shall produce a luminous flame when in 
a vertical position with the air inlet closed. The total length of 
the luminous flame is 125 mm. 

IEC 60332-2-2: Test for vertical flame 
propagation for a single small insulated 
wire or cable – procedure for diffusion 
flame 

The test procedure involves positioning of the test piece 
(one procedure for cable with metallic conductor and 
another for optical fiber cables), flame application, 
positioning of the flame (again one procedure for metallic 
conductor and another for optical fiber) and test duration. 

All conductor sizes 
(alternative to 
other methods) 

IEC/TS 60695-11-21: Test flames – 500 
W vertical flame test method for tubular 
polymeric materials 

The test is conducted in the fume hood chamber and the 
flame is applied to the specimen for 15 s and then removed for 
15 s. The flaming time is noted. The operation is repeated 
until the test specimen is subjected to five applications. 
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For conductors equal or less than 0.5 mm², the test apparatus 
is described in IEC 60332-2-1. The test methods are stated in 
IEC 60332-2-2 for the flame propagation using the diffusion 
flame procedure. Note that flaming droplets/particles are not 
evaluated. The alternate method from IEC TS 60695-11-21. 

Table 3.5-2 summarizes the different options to comply with 
the flammability requirements for wiring in Sub-clause 6.5. 

 
If the insulated conductor or cable fails the first test, two 
more tests are carried out. If the second and third tests are 
acceptable, the insulated conductor or cable is acceptable. 

 
 

3.6 —CLAUSE 8 – Mechanically caused injury 
 

3.6.1 —Fan K-factor ratings 
 

IEC 60065 and 60950-1 require products be designed to 
reduce the risk that a user could be injured due to contact 
with a hazardous moving part. While the standards clearly 
indicate sufficient protection should be included in the 
product design, they generally do not contain detailed 
criteria to qualify what specific energy sources are considered 
hazardous moving parts and what detailed precautions 
should be considered in relation to the specific assessment. 

 
IEC 62368-1, Sub-clause 8.5, Safeguards against moving 
parts, provides direction on assessing a variety of different 
types of moving parts typically contained within AV/ICT 
equipment. This section focuses on one of the most common 
constructions, moving fan blades. 

Fan blades are to be classified as MS1, MS2 or MS3 in 
accordance with Table 35 of IEC 62368-1. (See Section 
3.1.2 of this document, “Energy Source Classifications, Class 
1, 2 and 3,” for general information about 
classification of energy sources.) 

 
Table 35 in the standard (reproduced here in Table 3.6-1) 
explains the variables to be used for these energy source 
classifications. Moving fan blades are identified as a 
mechanical energy source Class 1, 2 or 3 based on the 
following calculations: 

 
Table 3.6-1: Mechanical energy classification of fans 

 

Blade material MS1 MS2 MS3 

Plastic N/15,000 + K/2,400 ≤ 1 > MS1; and 
N/44,000 + K/7,200 ≤ 1 

> MS2 

Other N/15,000 + K/2,400 ≤ 1 > MS1; and 
N/22,000 + K/3,600 ≤ 1 

> MS2 

 
 
 

The K-factor is determined based on the formula included 
in Table 35, condition a. The formula is: K = 6 × 10-7 (m r2 N2) 
where: 

• m is the mass (in kg) of the moving parts (blade, shaft 
and rotor) of the fan 

• r Is the radius (in mm) of the fan blade from the center 
line of the motor (shaft) to the tip of the outer area likely 
to be contacted 

• N Is the rotational speed (in rpm) of the fan blade. 

 
As shown in Figures 45 and 46 of IEC 62368-1, as RPM and 
K-factor increase there is a greater chance of injury from 
moving fan blades. However, whether or not a fan will cause 
an actual injury is not based solely on its kinetic energy. 
The shape of the device, speed of the moving part, mass of 
the part, and the specific body part itself all influence the 
transfer of energy from the moving part to the body part. 

 
Sub-clause 8.5 of IEC 62368-1 indicates MS2 and MS3 
energy sources should not be accessible to ordinary persons 
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during normal use, unless special considerations (for MS2). 
Additionally, an instructed person also should not have ready 
access to a MS3 energy source. The associated safeguards 
are to be accomplished by the use of mechanical enclosures, 
guards and barriers (see below). 

 
Fans classified as MS3 should be located in an enclosed area 
or behind a barrier so that, when ordinary or instructed 
persons are conducting servicing (as detailed in the 
manufacturer’s operating/servicing instructions), it is not 
possible to contact the fan, or the possibility of contacting 
the fan is unlikely. If access is possible, although unlikely 
during such servicing, an additional instructional safeguard 
(see below) is required to be provided advising ordinary and 
instructed persons of the moving fan blades. 

 
Similar to the treatment of other MS3 energy sources, 
it is expected that skilled persons may require access to 
unguarded areas around fans. However, it is also expected 
they know the potential hazards associated with moving 
fan blades. If the location of an MS3 fan may not be obvious 
to the skilled person and could be unintentionally accessed 
during servicing, such as by reaching into a confined area, use 
of an instructional safeguard also is required. 

 
Equipment safeguards 

 
The mechanical enclosures, guard and barriers described 
above are subject to force tests and, where applicable, 
impact tests, as directed by Sub-clause 4.4.3, Safeguard 
robustness. It should not be possible to access MS2 and 
MS3 energy sources with the applicable probes in Annex 
V if an opening is created as a result of the applied force or 
impact. The applicable force and impact tests are described 
in Annex T. 

 
Figure 3.6-1: Graphical symbol 

 

 
 
 

Figure 3.6-2: Text warning 

 
WARNING 

Hazardous moving parts 
Keep body parts out of the motion fan 

 
 

Instructional safeguards 
 

For the applications described above requiring an 
instructional safeguard, a safeguard to advise ordinary, 
instructed or skilled persons of moving fan blades is required 
to be provided on the equipment in close proximity to the 
moving part. The instructional safeguard is required to have 
all of the elements identified in Annex F.5, Instructional 
safeguards. The instructional safeguard may be either a 
graphical symbol (see Figure 3.6-1), or text (see Figure 3.6-2). 

 
If a graphical symbol is used, the complete instructional 
safeguard text is to be included in the accompanying 
documentation, for example, operating and servicing 
instructions. 

 
 

3.7 —Clause 9 – Thermal burn injury 
 

3.7.1 —Touch temperature limits 
 

Thermally caused injury (skin burn) may occur when thermal 
energy capable of causing injury is transferred to a body 
part through conduction. The extent of injury depends on 
the temperature difference, material properties, the thermal 

mass of the material, rate of thermal energy transfer to the 
skin, and duration of contact. 

 
In general, product safety standards, including IEC 62368-1, 
consider thermal conduction, that is, a body part in contact 
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with a hot part of equipment, as the primary transfer 
mechanism. Thermal energy transferred through convection 
or radiation is not addressed. 

 
The model for thermally caused pain or injury is shown 
below. The energy source block is defined as a source of 
thermal energy capable of causing pain or injury compared to 

Figure 3.7-1: Model for thermally-caused pain or injury 

the body’s susceptibility. The body part block is represented 
in thermal resistance. Through HBSE, we learned that 
safeguard(s) need to be interposed between an energy 
source and a body part if the thermal energy available to 
be transferred to a body part through conduction exceeds 
the amount of thermal energy a person is able to withstand 
without feeling pain or being physically injured. 

 

 
Temperature, material, mass, etc. Body part touches hot part Body part thermal resistance 

 
Consequently, the model for protection against thermally 
caused pain or injury is shown in Figure 3.7-2. 

 
Through a simple HBSE experiment, there is a significantly 
different feeling associated with touching a plastic stick 
immersed in boiling water versus a metallic stick immersed 
in boiling water – we feel more pain touching a metallic 
stick than touching a plastic one. Due to different material 
properties, a plastic stick exhibits a larger thermal resistance 
than that of a metallic stick. For a given thermal energy 

Figure 3.7-2: Model for protection against thermally-caused pain or injury 

source, e.g., two sticks immersed in boiling water of the same 
pot/volume and same temperature, a metallic stick is able to 
transfer more thermal energy to a body part than that of a 
plastic one; in other words, a plastic stick is able to resist the 
transfer of thermal energy to a body part. 

 
In this sense, the choice of material for protection 
against thermally caused pain or injury is opposite to the 
considerations associated with material selection when 
designing an effective heat sink device. 

 

 
Temperature, material, mass, etc. Thermal insulation Body part thermal resistance 

 
Understanding the temperature limits associated with 
thermally caused injury is important to product designers 
because there is a trade-off between designing a thermal 
safeguard and a heat sink device. 

 
As the basis for its touch temperature limits, IEC 62368-1 has 
adopted IEC Guide 117, which is based on ISO 13732-1:2006, 
Ergonomic of the thermal environment – methods for the 
assessment of human responses to contact with surfaces 
– Part 1: Hot surfaces. The temperature limits for thermal 

energy class TS1 are tabulated Table 3.7-3 (derived from Table 
38 in the standard). TS2 limits generally are higher than TS1 
by 10 K, and TS3 limits are anything higher than TS2. 

 
See Table 3.7-3 for a summary of Table 38 from IEC 62368-1. 
However, Table 38 (of Edition No. 3) should be consulted for 
details due to the number of conditions in the table that 
supplement the details. 

Energy source capable of causing injury  Body part 

Energy source capable of causing injury  Body part 
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Table 3.7-3: Examples (abridged) of touch temperature limits for accessible parts for TS1 (Table 38 in the standard) 
 

 
Duration of contact with accessible parts Maximum temperature (Tmax) for TS1 – ºC 

 Metal Plastic and rubber 
> 8 hours (e.g. devices worn on the body) 43–48 43–48 
> 1 minute and < 8 hours (e.g. falling against a hot surface without 
recovery, or continuous use of control elements such as handles) 

48 48 

> 10 seconds and < 1 minute (e.g. prolonged activation of a switch, 
or slight adjustment of a volume knob) 

51 60 

> 1 seconds and < 10 seconds (e.g. intentionally activating a switch 
or pressing a button) 

60 77 

< 1 seconds (e.g. unintentionally touching a hot surface and quick 
withdrawal following sensation) 

70 94 

 

Note that these values are lower than those in the legacy 
standards, but are based on a 25 degrees Celsius ambient, 
and without need for consideration of a manufacturer’s 
specified ambient (Tma). 

 
Note also that the anticipated duration of contact with 
accessible parts is an important consideration in this 
standard, considerably more so than it was in either IEC 
60065 or IEC 60950-1. A condition of the standard’s Table 
38 indicates that the (anticipated) “time of contact shall be 
determined by the manufacturer.” This consideration may 
pose some interesting challenges at the time of product 
certification to the standard. 

 
An additional evaluation criterion in IEC 62368-1 that was not 
considered in IEC 60950-1 to the same extent is the surface 
temperature of the product under abnormal and single fault 
conditions. 

 
For parts classified as TS1 that may be accessible to an 
ordinary person (without any safeguards), under abnormal 
operating conditions if the equipment continues to function 
or the equipment malfunctions but it is not evident to 
an ordinary person, the maximum permissible touch 
temperatures are TS2 limits, based on the limits for contact 
duration of less than one second, e.g., 80 degrees Celsius for 
metal. If the malfunction of the equipment is evident, no 
touch temperature limits apply since it is assumed that the 
person interfacing with the equipment will take appropriate 
action. 

Regarding safeguards associated with reducing the risk of 
thermal burn injury, as with other energy sources covered in 
the standard no safeguard needs to be interposed between 
TS1 and any person, ordinary, instructed or skilled. For 
protection for an ordinary person against TS2, either an 
equipment safeguard, such as a thermal insulator/barrier, 
or an instructional safeguard is required to be interposed 
between TS2 and an ordinary person. 

 
For protection of an ordinary person or an instructed person 
against TS3, at least one equipment safeguard and one 
supplementary safeguard is required between the body part 
and energy source. In this case, the supplementary safeguard 
may be an equipment safeguard or an instructional 
safeguard. A good example of this construction is a laser 
printer’s fuser (heating) unit, which an ordinary person 
may have direct or indirect access to during maintenance, 
such as fixing a paper jam. Generally, the outer printer 
enclosure serves as a basic safeguard and a supplementary 
instructional safeguard (marking) further warns of internal 
hot surfaces. 

 
Generally, there is no safeguard required for protection of a 
skilled person from a TS2 or TS3 energy source. However, as 
with other Class 3 energy sources, if the skilled person might 
unintentionally contact parts and surfaces operating at TS3 
levels while performing service operations on adjacent parts, 
an equipment or instructional safeguard is required to reduce 
the likelihood of such unintentional contact. 
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Finally, note that the first row in Table 38 is new for Edition 
No.3 and is intended to address wearable electronics and 
similar products that come in contact with the skin for 
extended periods. These limits are based on IEC Guide 
117. Per Guide 117, for plastic parts in continuous contact 

 
3.8 —Clause 10 – Radiation 

with the skin, a maximum touch temperature of 43 
degrees Celsius is recommended/specified. However, this 
temperature is measured in a 25 degrees Celsius ambient 
and without need to consider a manufacturer’s specified 
ambient, Tma. 

 
3.8.1 — Non-ionizing optical radiation from laser, visible, invisible and UV sources 

 

Introduction 
 

This section provides an overview of IEC 62368-1 regarding 
non-ionizing optical radiation (OR) from coherent laser 
sources with respect to IEC 60825-1, Safety of laser products, 
and from incoherent sources with respect to IEC 62471, 
Photobiological safety of lamps and lamp systems. IEC 
62368-1 relies on both of these OR safety standards. OR 
sources are now the basis for many ITE and audio/video 
products. 

 
Generally, radiation-caused injury to the skin or eye is due 
to overexposure to radiated energy causing a thermal or 
photochemical injury. 

 
In the case of coherent OR, IEC 60825-1 defines a system of 
classification of lasers and laser products according to their 
degree of hazard in order to aid in the hazard evaluation. 
Similarly, the classification scheme of IEC 62471 for 
incoherent OR relies on risk groups to indicate the potential 
hazard risk. The operating conditions and the optical and 
mechanical construction of the final product help to define 
the risk. Compliance with established product safety 
standards for optical sources should provide presumption of 
conformity with these essential safety requirements. 

 
IEC 62368-1 describes safeguards for the protection of 
three kinds of persons, the ordinary person, the instructed 
person and the skilled person, through a hazard-based 
safety approach relying on a radiation energy source class 
scheme for optical radiation. The IEC 62368-1 classifications 
of radiation energy sources (RS) are RS1, RS2 and RS3, from 
lowest to highest risk hazard. 

Coherent OR (lasers) 
 

Sub-clause 10.3 addresses non-ionizing radiation from lasers 
and indicates that equipment containing lasers shall comply 
with the IEC 60825-1 series, which includes IEC 60825-1 
(equipment classification and general requirements), IEC 
60825-2 (optical fiber communication systems) and IEC 
60825-12 (free space optical fiber communication systems). 

 
The requirements in IEC 62368-1 are almost entirely 
established via reference to the IEC 60825-1 series standards, 
with additional safeguard provisions in Sub-clause 10.3. 

 
Incoherent OR safety (LEDs) 

 
Sub-clause 10.4 of IEC 62368-1 addresses non-ionizing 
incoherent OR including lamp and lamp systems LEDs, both 
producing UV and visible radiation. The standard relies upon 
the requirements of IEC 62471 in combination with the other 
principles in the standard, e.g., use of safeguards in the three- 
block model. 

 
Per condition B of Table 39, low power applications of LEDs 
need not comply with IEC 62471. Examples given of low 
power applications of LEDs include indicating lights, infrared 
devices, such as used in remote controls, and optocouplers. 

 
The classification scheme for lamps and lamp systems is 
based on the amount of energy present in the OR emitted 
from the product. There are essentially four IEC 62471 
categories known as risk groups (RGs) that are used to 
evaluate the hazard: Exempt Group, RG1, RG2 and RG3. As 
the risk group number increases so too does the level of 
hazard present. Also per condition B, normal, abnormal and 
single fault conditions are to be considered when identifying 
the risk group classification. 
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Defining product safety in a new way 

IEC 62368-1 defines product safety as a function of the intersection of three variables. 
 

Energy 
Energy sources 

• Electrical shock 
• Thermal (ignition and/or fire) 
• Hazardous Substances (Chemical 

Reaction) 
• Kinetic/Mechanical 
• Thermal (heat) 
• Radiated 

Energy level classifications 
• Class 1 – unlikely to cause injury 
• Class 2 – may cause pain but not 

likely to cause injury 
• Class 3 – capable of causing injury 

or fire 
 

Persons 
Types of PERSON who may come into 
contact with the product 

• Ordinary 
• Instructed 
• Skilled 

Safeguards 
Appropriate safeguard types 

• Equipment 
• Installation 
• Instructional 
• Precautionary 
• Skill 

Appropriate safeguard levels 
• Basic 
• Supplementary 
• Double 
• Reinforced 

 
 
 

3.9 —Annex F – Equipment markings, instructions and instructional safeguards 
 

3.9.1 —Equipment markings 
 

Similar to other product safety standards, equipment 
markings and instructions are an essential part of every 
product evaluation. The product evaluation and the 
certification process will be impeded when this information 
is missing. 

 
IEC 62368-1’s Annex F, Equipment markings, instructions and 
instructional safeguards, is a normative annex and contains 
information on most of the required markings, instructions 
and instructional safeguards required by the standard. 

 
Equipment markings used as instructional safeguard are 
discussed in Section 3.9.2 of this document, “Standard 
Format of Instructional Safeguards.” This section will 
highlight some of the key aspects of Annex F, including some 
correlation with similar requirements in IEC 60065 and IEC 
60950-1. 

General requirements (Sub-clause F.1) 
 

Safety related equipment markings, instructions and 
instructional safeguards are required to be in a language 
accepted in the respective countries. Some judgment is 
allowed on applicability of equipment markings, instructions 
and instructional safeguards when the requirements are 
applied to components and sub-assemblies investigated to 
the standard. 

 
Letter symbols and graphical symbols (Sub-clause F.2) 

 
Letter symbols and graphical symbols in accordance with IEC 
60027-1, IEC 60417, ISO 3864-2 or ISO 7000 are allowed to 
display an intention and/or warning when it is not feasible 
in a compact way with words. This is similar to both IEC 
60065 and IEC 60950-1. IEC 62368-1 additionally allows 
manufacturers to design a specific graphical symbol in 
absence of an existing symbol. 
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Equipment identification markings (Sub-clause F.3.2) 
 

The identification markings are useful in cases where more 
information about the product is needed such as when: 

• The manufacturer or vendor identification marking 
helps identify which organization is behind the product 
complying with IEC 62368-1 

• The model number, model name, or equivalent 
distinguishes the model in question from other models 
under the manufacturer’s range of products (and for 
related reasons, e.g. identification during product recalls) 

 
Equipment rating markings (Sub-clause F.3.3) 

 
Equipment rating markings are needed for each product. In 
fact, it is a manufacturer’s claim that the product will comply 
with the IEC 62368-1 requirements when it is supplied with a 
source in accordance with these markings. 

 
As previously noted, products with incomplete or missing 
equipment markings can impede a product evaluation as 
these marking determine conditions for the input test, 
maximum operating temperature test, working voltage 
determination, touch current test, etc. Examples include: 

• A product with means for direct connections to the 
mains is required to be marked with a rated voltage 
(range), rated frequency (range), and rated current or 
power (range), to allow the users to determine the 
proper mains circuit 

• Products suitable for connection to supply sources at 
various rated voltages and at various rated frequencies 
need a clear marking indicating the possible varieties. 
A solidus (/) or a hyphen (-) can be used to make a clear 
distinction. The voltage for which the equipment is set 
requires a clear indication if not self-adjusting 

• A single indication of the rated current, or rated power, 
is required to be part of the electrical rating marking, 
which is in line with IEC 60065 but differs from IEC 
60950-1, which only allowed a rated current 

Highlights of other markings 
 

• Replacement fuse identification and rating markings 
(Sub-clause F.3.5.3)—Fuse markings are often provided in 
the form of an abbreviated fuse code indicating aspects 
such as the fuse current rating, breaking capacity, 
voltage rating, time-delay. IEC 62368-1 also requires 
explanation of this fuse coding in the user instructions 
when the fuse is replaceable by an ordinary person, as 
such a person is not by definition familiar with such 
coding jargon. 

• Class I equipment (Sub-clause F.3.6.1)—Class I equipment 
is required to have terminals intended for connection 
of protective earthing conductors to be marked with 
either the IEC 60417-5017 or IEC 60417-5019 symbol, 
depending on whether the terminal is associated with 
an end product or sub-assembly, similar to IEC 60065 
and IEC 60950-1. 

• Functional earthing (Sub-clause F.3.6.2)—Class II 
equipment with functional earthing is required 
to bear the new IEC symbol for such equipment, 
IEC 60417-6092. All other class II equipment shall 
bear the symbol IEC 60417-4172. Per F.3.6.3, wiring 
terminals for connection of the functional earth of 
such equipment are required to be marked with the IEC 
60417-6092-5018 symbol and cannot be marked with 
the IEC 60417-5017 or -5019 symbols. 

• Equipment IP rating marking (Sub-clause F.3.7)—IEC 
62368-1 introduces Equipment IP rating markings (F.3.7) 
when the product has intentionally been designed 
for a protection level other than IPX0 (water). This is 
an additional marking compared to IEC 60065 (which 
required at least an IPX4 marking when protected 
against splashing water) and IEC 60950-1 (no marking 
requirement other than associated with IEC 60950-22). 

 
Durability, legibility and permanence of markings 
(Sub-clause F.3.9) 

 
Similar to both IEC 60065 and60950-1, markings are required 
to be durable and legible and to be easily discernible under 
normal lighting conditions for each product complying with 
IEC 62368-1 after the test for the permanence of markings. 
In this way, the required markings remain available in 
cases where information of the product is needed, such as 
information needed to install the product or to determine 
the proper branch circuit. 
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Instructions (Sub-clause F.4) 
 

Special focus should be given to requirement for the 
information with regards to safety. This safeguard should 
be stated in the instruction for installation or initial use. 
Important examples are: 

• A statement if the equipment is not suitable for use in 
locations where children are likely to be present. This 

statement determines applicability of specific Annex V 
test probes and related child-use considerations. 

• A statement for connecting the equipment protective 
earthing conductor to the installation protective 
earthing conductor when protective earthing is required 
as a safeguard. 

 

3.9.2 —Standard format of instructional safeguards 
 

IEC 62368-1 considers equipment markings or instructions 
that reduce the likelihood of transfer of energy to a body 
part as a safeguard, specifically an instructional safeguard. 
This section discusses instructional safeguards, including the 
standardized format required by IEC 62368-1. 

 
An instructional safeguard is a visual indicator or an audible 
message describing the existence and location of a Class 2 
or Class 3 energy source and is intended to invoke a specific 
behavior of a person to reduce the likelihood of transfer of 
energy to a body part. 

 
Although it is generally preferable to use either an equipment 
safeguard or an installation safeguard, where it can be 
determined that an instructional safeguard is effective, 
or where it is otherwise specifically required in individual 
requirements, the instructional safeguard can be either a 
basic safeguard or supplementary safeguard, or sometimes 
even a reinforced safeguard. 

 
Note – An instructional safeguard used as a reinforced 
safeguard is considered effective only in exceptional cases 
when provision of other types of safeguards would prevent 
the intended function of the equipment (see Clause 0.5.5.2 
and Table 3 in the standard). The effectiveness of an 
instructional safeguard is to be considered along with the 
nature of the energy source, the intended user, the functional 
requirements of the equipment and similar considerations. 

 
Required elements of an instructional safeguard 

 
Unless otherwise specified in individual requirement, an 
instructional safeguard must include the following elements 
in a form consisting of elements 1 or 2, or both, together 
with elements 3 and (in other words, (a) 1 and 3 and; or (b) 2 
and 3 and 4; or (c) 1 and 2 and 3 and): 

1. A symbol that identifies the nature of the energy source 
or the consequences that can be caused by the energy 
source 

2. Text that identifies the nature of the energy source or 
the consequences that can be caused by the energy 
source, along with its location 

3. Text that describes the possible consequences of energy 
transfer from the energy source to a body part 

4. Text that describes the safeguard action necessary to 
avoid energy transfer to a body part 

 
Location of an instructional safeguard 

 
Unless otherwise specified in individual requirement in this 
standard, an instructional safeguard is to be provided as 
follows: 

• Complete instructional safeguard (all applicable 
elements above) marked on the equipment, or 

• Elements 1 or 2, or both, marked on the equipment, 
with additionally the complete instructional safeguard 
(all applicable elements) provided in the accompanying 
product documentation 

 
All symbols used are required to be from IEC 60417, ISO 
3864-2 or ISO 7000, or equivalent. If a suitable symbol for 
element 1 is not available, then the following symbol set, ISO 
7000-0434 and ISO 7000-1641, may be used to refer to text 
in accompanying product documentation containing the 
complete instructional safeguard in text. 
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Any instructional safeguard element placed on the 
equipment is required to be visible to the person prior to 
potential exposure to the energy source parts. 

The illustration in Figure 3.9-1 is an example of an 
arrangement of the four elements that compose a complete 
instructional safeguard in the case the complete marking is 
provided in the form of a single label on equipment. Other 
arrangements are also acceptable. 

 
 

Figure 3.9-1: Example of a 62368-1 instructional safeguard (marking) 
 

Element 1: 
Symbol identifies the nature of the 
energy source or the consequences 
that can be caused by the energy 

source. (IEC 60417-5041 in the case) 

 
Element 2: 
Text that identifies the nature 
of the energy source or the 
consequences that can be 
caused by the energy source. 

 
 

Hot Parts! 
Burned finger when handling the parts 

Turn off, and wait 
30minutes before handling parts 

 
 

Element 3: 
Text that describes the possible 

consequences of energy transfer from 
the energy source to a body part. 

Element 4: 
Text describes the safeguard 
action necessary to avoid 
energy transfer to a body. 

 
 
 

3.10—Annex G – Components 
 

3.10.1—Wound components (G.5) 
 

The technical requirements for wound components are 
located in Annex G, Clause G.5 of IEC 62368-1. Although 
IEC 62368-1 does not provide a formal definition for a 
wound component, the most common example of a wound 
component is a wound transformer. A planar transformer 
would not be considered a wound component in the context 
of this standard (see Sub-clauses 5.4.4.7 and G.13). 

 
The requirements of Sub-clause G.5.1 apply to the wire 
insulation in a wound component providing basic insulation, 
supplementary insulation or reinforced insulation. This 
winding wire can include insulated winding wire and 

transformer lead-out wire. Solvent-based enamel used as 
basic insulation is covered under the requirements of Sub- 
clause G.6.2. (Note that new requirements in Edition No. 3 for 
FIW are in G.5.3.4.) 

 
Where a winding wire may be under mechanical stress, a 
safeguard such as crossover insulation is required under 
Sub-clause G.5.1.2 to protect against possible mechanical 
stress between winding wires. A performance option has 
been introduced from IEC 60065 that allows for the wound 
component to pass the endurance tests of Sub-clause 
G.5.2 in lieu of using additional sleeving or additional sheet 
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material. This endurance test consists of 10 test cycles, with 
each cycle consisting of a heat run test, a vibration test and a 
humidity-conditioning test. 

 
An induced potential test in Sub-clause G.5.2.3 applies to 
wound components supplied directly from mains, e.g., linear 
transformer operating at 50/60 Hertz. Therefore, switch- 
mode power supply transformers are not covered under 
this clause. 

 
Additional requirements for insulation in wound components 
are found in Sub-clause G.5.3.2.1. This includes insulation 
in a wound component that is provided in addition to the 
insulation on the wire, such as insulating sleeving, sheet 
material, etc. 

 
It is important to note that wound components and the 
winding wire contained in them also have additional 
construction and performance requirements in the 
standard, including Sub-clauses 5.4 (Insulation materials and 

requirements), Sub-clause 5.5 (Components as safeguards), 
and Sub-clause G.5.3 (Transformers). Insulated winding wire 
for use without interleaved insulation requires additional 
component level testing per Annex J (which compares to 
Annex U of IEC 60950-1 and Annex H of IEC 60065). 

 
Several of the sub-clauses of G.5 of IEC 62368-1 are similar 
to those found in the second edition of the legacy standard 
IEC 60950-1, while other sub-clauses are similar to those 
found in the legacy standard IEC 60065. The terminology and 
structure of the requirements have been changed from the 
legacy standards to better correlate with IEC 62368-1’s HBSE 
principles. 

 
As these IEC 62368-1 requirements are similar to parts of 
the two legacy standards, a cross reference is provided in 
Table 3.10-1 to indicate from which standard the comparable 
requirements originate. 

 
Table 3.10-1: Correlation of wound component requirements (62368-1 & legacy) 

 

IEC 62368-1:2014 IEC 60950-1:2005 + A1 + A2 IEC 60065:2014 

Clause # Clause heading Clause # Clause heading Clause # Clause heading 
G.5.1, 
G.5.1.1 

Wire insulation in wound 
components; General 

2.10.5.12 Wire in wound 
components 

8.16 Requirements for insulated 
winding wires for use without 
additional interleaved 
insulation 

G.6.2 Solvent-based enamel 
winding insulation 

2.10.5.13 [P.2] Wire with solvent- 
based enamel in 
wound components 

– – 

G.5.1.2 Protection against 
mechanical stress in 
wound 

2.10.5.12 Wire in wound 
components (last two 

8.16 Requirements for insulated 
winding wires for use without 
additional interleaved 

G.5.1.3 Compliance and test 
method 

New reference to 
Endurance test 
(G.11.3) not found 
in IEC 60950-1, and 
part of 2.10.5.12 

– 8.16 Requirements for insulated 
winding wires for use without 
additional interleaved 
insulation 

G.5.3, 
G.5.3.2.1, 
G.5.3.2.2 

Transformers; insulation 2.10.5.14 Additional insulation 
in wound components 

– – 

G.5.2, 
G.5.2.1, 
G.5.2.2, 
G.5.2.3, 
G.5.2.4 

Endurance test on wound 
components, Heat run 
test, Vibration test, 
Wound components 
supplied from the mains 

– – 8.17 Endurance test for wound 
components with insulated 
winding wires without 
additional interleaved 
insulation 
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3.10.2 —Transformers using fully insulated winding wire (FIW) (G.5.3.4) 
 

For transformers that use FIW, Annex G.5.3.4 now contains 
the requirements applicable for such constructions, including 
component requirements for the FIW, requirements for 
transformers with FIW used as basic insulation, requirements 
for transformer with FIW used as double or reinforced 
insulation, thermal cycling test, partial discharge test and 
routine testing. 

These requirements are likely to be helpful for manufacturers 
wanting to miniaturize constructions (since no interleaved 
insulation is required as a safeguard), and are similar to those 
already incorporated by IEC TC 96 in its IEC 61558-2-16 (2009 
+ A1) standard, Safety of transformers, reactors, power 
supply units and similar products for supply voltages up to 
1 100 V – Part 2-16: Particular requirements and tests for 
switch mode power supply units and transformers for switch 
mode power supply units. 

 

3.10.3 —IC current limiters (G.9) 
 

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 is voltage or current. In the context of 
external circuits, a method that is more commonly being 
used to limit output power is via an IC, which can control 
voltage, current and overall power. This section addresses 
the requirements for these components when used to 
establish a LPS at the output of the equipment. The standard 
designates these components as IC current limiters. 

 
Background 

 
A previous section of this document reviewed how IEC 
62368-1 is structured when addressing circuits intended to 
exit the equipment and provide data or power over external 
wiring. 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. 

 
Specifically, for equipment with circuits that are intended 
to interconnect with the building wiring, sub-clause 
6.5.2 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 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 earlier 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 
6.6 and are simply limited to PS2. 

 
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 LPSs, such as 
winding impedance, use of PTC devices or similar, the limits 
in Table Q.1 in the standard are applied. For non-inherent 
power sources, such as those limited by fuses, the limits in 
Table Q.2 in the standard are applied. 

 
For IC current limiters that comply with Annex G.9, 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 that, when the IC current limiter complies with the 
component requirements for IC current limiters in G.9, it 
does not need to be shorted out of the circuit. 

 
Now, let’s take a closer look at the requirements in IEC 62368- 
1 for IC current limiters. 
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Annex G.9, IC current limiters 
 

Annex G is the Annex in IEC 62368-1 where the component 
requirements are contained for identification purposes. 
Within Annex G, Sub-clause G.9 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. 

 
The general conditions are: 

• 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 

• 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; 

• 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 

• The IC current limiter limits the current or voltage to 
manufacturer’s defined drift after the conditioning tests 
specified in Annex G.9 

 
Edition No. 2 test programs 

 
Three sets of conditioning tests (test programs) are 
presented in the second edition of IEC 62368-1, as follows: 

• Program 1 (G.9.2) is based on a legacy test program that 
existed in the Nordic countries 

• Program 2 (G.9.3) is based on a legacy test program that 
existing in the U.S. 

• Program 3 (G.9.4) is based on a combination of the 
legacy test programs 

The origin of the current conditioning tests in G.9 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, Ed. 2, the requirements are a combination 
of the two test programs that are in Annex CC, Evaluation 
of 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 U.S. In fact, the 
U.S. requirements are reflected in UL SU 2367, Solid-state 
overcurrent protectors. 

 
For those familiar with the IEC 60335 series standards, 
covering household and similar electrical appliances, these 
standards also have requirements for electronic protection 
devices where conditioning tests such as electromagnetic 
force (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. 

 
Edition No. 3 test program 

 
To help address the confusion with the choice of three 
different test programs for IC current limiters found in 
Edition No. 2, IEC TC108 formed a task group with an 
objective to take all three test programs and replace them 
with a single test program. Active on the ad hoc were 
representatives from an IC current limiter manufacturer. The 
task group attempted to eliminate redundant requirements, 
make the test program more efficient to perform, and 
present the program in a simplified form, via new Table G.11. 

 
As documented in G.8 of IEC TR 62368-2, although the 
existing three test programs for IC current limiters have been 
replaced by one test program, the task group communicated 
a position that the refined requirements are compatible with 
the legacy test programs and legacy components should not 
need to be retested. 
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3.10.4 —Pressurized liquid filled components (LFC) (G.15) 
 

Peak performance of AV/ICT 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. 

 
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 (LFCs), such 
as heat pipes and cooling loops. 

 
IEC 62368-1, Sub-clause G.15, Pressurized LFCs, contain 
requirements that are applicable to internal pressurized LFCs. 
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: 

• Heat exchanger 
• Pump(s) 
• Tubing (metallic and/or thermoplastic) and fittings 
• Cold plate 
• Fan(s) 

 
For LFCs that are open to the atmosphere and thus are not 
pressurized, or that contain a small portion of liquid such as a 
heat pipe that are 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, Equipment 
containing batteries and their protection circuits, should 
be applied. 

 
The evaluation of internal LFCs consists of assessing the 
overall system, along with individual parts. Generally: 

• The system should have sufficient mechanical support 
to reduce the risk that the cooling liquid will leak and 
contact an ES3 circuit. 

• The cooling liquid should be suitable for the application 
and be protected in accordance with requirements for 
chemical-caused injury. 

• Thermoplastic parts are subject to mechanical 
testing considering normal, abnormal and single fault 
conditions. 

• 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. 

 
The applicable tests to the system are listed below: 

• Hydrostatic pressure (Sub-clause G.15.2.1)—The system is 
subject to hydrostatic pressure based on the operating 
pressure during normal, abnormal and single fault 
conditions. It must withstand for two minutes five times 
the maximum pressure measured at the maximum 
temperature under normal conditions and three times 
the maximum pressure measured at the maximum 
temperature as measured under abnormal and single 
fault conditions seen in the system. 

• Creep resistance (Sub-clause G.15.2.2)—Two samples of 
an LFC that contain thermoplastic parts are subject to 
conditioning testing for 14 days at 87 degrees Celsius, 
followed by hydrostatic pressure (G.21.3.1) again. 

• Tubing and fittings compatibility (Sub-clause G.15.2.3)— 
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 degrees Celsius and at normal 
atmospheric pressure. After the thermal aging the 
materials are required to maintain 60 percent of the 
as-received tensile strength as measured in accordance 
with ISO 527. 

• Vibration (Sub-clause G.15.2.4)—The overall system is 
subject to a vibration test for 30 minutes at the defined 
amplitude, frequency and sweep rate. 

• Thermal cycling (Sub-clause G.15.2.5)—The overall 
system is subject to three thermal cycles consisting 
of seven hours at a temperature of 10 degrees Celsius 
above the maximum temperature measured on the 
system during normal, abnormal and single fault 
conditions, then one hour at room temperature. 

• Force (Sub-clause G.15.2.6)—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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The system meets the specified requirements when it is 
determined that there are no ruptures, leaks and loosening of 
any connection. 

 
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 LFCs located external to the equipment, additional 
requirements apply. 

 
In Edition No. 3, Sub-clause 4.1.8, Liquids and liquid filled 
components (LFC), has been introduced to provide additional 
details on when Annex G.15 is applicable, along with 
other conditions. 

 
Specifically, 

• Unless specified as an insulating liquid, liquids are 
treated as electrically conductive. 

• Materials, constructions and test requirements for 
pressurized LFCs used inside the equipment where an 

injury can occur within the meaning of 62368-1 due to 
leaks of the liquid in the LFC are investigated to G.15. 

• However, G.15 does not apply to the following: 
◦ an LFC that is sealed but open to the atmosphere in 

the equipment; or 
◦ components containing small amounts of liquids 

not likely to cause any injury, e.g., liquid crystal 
displays, electrolytic capacitors, liquid cooling heat 
pipes, etc.; or 

◦ wet cell batteries (for wet cell batteries, see Annex 
M); or 

◦ an LFC and its associated parts that comply with 
P.3.3; or 

◦ equipment with more than 1 liter of liquid. 
 

Within IEC TC108, work continues studying appropriate 
requirements for larger systems of LFC when containing 
more than 1 liter of liquid, such as systems used for cooling 
within data centers. 

 

3.11 —Annex M – Equipment containing batteries and their protection circuits 
 

3.11.1—Cells, batteries and their protection circuits 
 

The scope of IEC 62368-1 covers AV/ICT equipment that 
is both mains-powered 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, Equipment containing batteries and 
their protection circuits. This section discusses these 
requirements. 

 
Annex M – Equipment containing batteries and their 
protection circuits 

 
Annex M of IEC 62368-1 addresses the requirements for 
battery cells and batteries. In the context of this standard, 
the term battery is synonymous with a battery pack. As 
indicated in Annex 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. 

 
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. 

 
Annex M.2, titled Safety of batteries and their cells, provides 
a list of 17 IEC standards the battery cells and batteries 
are required to meet when they fall under the individual 
scopes of the standard. This is a 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 a short circuit at the bare 
conductive terminals of a battery during transport, which is 
not necessarily covered in the IEC component standards for 
battery cells and batteries. 
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Note, the first edition of IEC 62368-1 indicated that the 
requirements for fuel cells are under consideration, and a 
reference was included in Annex M.2.1 to IEC 62282-2 Fuel 
cell technologies – Part 2: Fuel cell modules. However, since 
IEC TC 108 was not asked to add to the standard specific 
requirements for fuel cells, the reference to IEC 62282-2 was 
removed from the second edition of IEC 62368-1. If a product 
with a fuel cell is submitted for investigation to IEC 62368-1, 
the construction can be considered in the context of Sub- 
clause 4.1.4, Constructions not specifically covered. 

 
Annex M.3, Protection of circuits for batteries provided in the 
equipment, addresses the battery charging circuit and the 
protection within the circuit. The requirements in this clause 
are almost identical to the requirements and test methods 
from IEC 60950-1, Ed. 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. 

 
Annex M.4, Additional safeguards for equipment containing 
a secondary lithium battery and its enclosure, covers 
additional considerations for secondary lithium batteries, 
including charging safeguards, and 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. 

 
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, such as paper clips, keys, jewelry, etc. 
The terminals are required to be protected from the foreign 
objects in accordance with Annex P.2.3. 

 
Annex M.6, Prevention of short circuits and protection from 
other effects of electric current, contains requirements 
preventing excessive high current from a battery due to 
short circuits of external terminals or internal insulation of 
a battery that 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 as to 
prevent the likelihood of short-circuiting. 

 
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. 

 
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-Cd) batteries. These types of batteries 
can produce hydrogen gases, which could be explosive in 
high 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 percentvol in the end- 
product during and after battery charging. 

 
Annex M.8, Protection against internal ignition from external 
spark sources of batteries with aqueous electrolyte, 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 percentvol, in addition to a margin distance from a PIS and 
from a hot surface, i.e., more than 300 degrees Celsius). 

 
Annex M.9, Preventing electrolytic spillage, addresses the 
concern of electrolyte spillage. End products 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. 

 
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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3.12 —Annex V – Determination of accessible parts 
 

3.12.1 —Accessibility probes 
 

General conditions for accessibility in IEC 62368-1 
 

IEC 62368-1 defines accessible (Sub-clause 3.3.6.1) as 
“touchable by a body part,” with further information in Sub- 
clause 4.3.1 and Annex V.1.1 that a body part is represented 
by one or more of the probes specified in Annex V. 

 
Annex V, Determination of accessible parts, contains 
the requirements for identifying accessible parts of the 
equipment that may contain energy sources requiring one or 
more safeguards to prevent against risk of injury. 

 
Table 3.10-1: Correlation of wound component requirements (62368-1 & legacy) 

In Table 3.12-1, the accessibility probes contained in Annex 
V are identified by function and Annex V sub-clause/figure 
number and are compared to those contained in IEC 60950-1 
and IEC 60065. 

 
The IEC 62368-1 probes have essentially the same dimensions 
and application concepts as used in the IEC 60950-1 and IEC 
60065 standards. 

 
One key exception is that IEC TC 108 has introduced a new 
probe, an unjointed version of the articulated probe used to 
determine whether a part may be accessible by children. This 

 

IEC 62368-1 Annex V sub-clause/title Annex V Figures IEC 60950-1 IEC 60065 

V.1.1 General – – – 
V.1.2 Test method 1 – Surfaces and 

openings tested with jointed 
test probes 

 

 
Fig. V.1 (Child access probe) 

– E.g., 9.1.1.23, Fig. 18 
(US National Difference) 

 

 
Fig. V.2 (Non-child access probe) 

E.g., 2.1.1.1 b), Fig. 
2A (IEC 61032, test 
probe B) 

E.g., 9.1.1.3, 
(IEC 61032, test probe B) 

V.1.3 Test method 2 – Openings 
tested with straight unjointed 
test probe 

New probe (Unjointed version of 
Fig. V.1, child access probe) 

– – 

 

 
(Unjointed version of Fig. V.2, non- 
child access probe) 

E.g., 2.1.1.1 b) 
(IEC 61032, test 
probe 11) 

E.g., 13.3.1 
(IEC 61032, test probe 11) 

V.1.4 Test method 3 – Plugs, jacks, 
connectors 

 

 
Fig. V.3 (Blunt probe) 

2.1.1.1 d), Fig. 2C – 

V.1.5 Test method 4 – Slot openings 
 

 
Fig. V.4 (Wedge probe) 

Annex EE, Fig. EE.1 – 

V.1.6 Test method 5 – Terminals 
intended to be used by an 
ordinary person 

 

 
Fig. V.5 (Terminal probe) 

– 9.1.4 
(IEC 61032, test probe D) 



TECHNICAL REPORT 

60 

 

 

 
 

probe, sometimes known as the UL articulated probe with 
web stop, has not traditionally been used in an unjointed 
version with a specified force. 

 
Although Annex V contains the general requirements for use 
of accessibility probes, details on specific applications are 
provided in the body of the standard. For example: 

• Sub-clause 5.3.2.2, Contact requirements, contains 
accessibility considerations in the context of clearances 
from electrical energy sources. 

• Sub-clause 8.5.4.2, Equipment having an 
electromechanical device for destruction of media, 
includes requirements on application of accessibility 
probes to document shredders and similar equipment. 

• Annex K, Safety Interlocks, contains requirements for 
use of the probes in determining when safety interlocks 
may be required as safeguards from Class 2 and 3 
energy sources. 

 
 

3.13 —Changes in IEC 62368-1, Edition No. 2 

This section provides a summary of the changes contained 
in the second edition of IEC 62368-1 (from the first edition of 
IEC 62368-1), published in February 2014. 

 
The significant changes between the first and second 
editions of IEC 62368-1 include the following items: 

• Foreword—Related to the transition period, an 
informative statement in the Foreword of the standard 
that TC108 recommends that the second edition of the 
standard become mandatory no less than five years 
after publication. If this recommendation is followed, 
the legacy standards (60065/60950-1) likely will remain 
effective in some form until around 2019. 

• Sub-clause 0.5.5, Behavioral safeguards—The terms and 
definitions for instructional safeguard, precautionary 
safeguard and skill safeguard are grouped together, 
and the group is identified as subsets of behavioral 
safeguards. 

• Clause 1, Scope—Clarification added to the scope that 
the standard also applies to external power supplies, but 
not UPS and motor generator type power supplies. 

◦ Batteries—Corresponding to the changes in Annex 
M addressing requirements for secondary lithium 
batteries, new terms for parameters associated 
with the new and revised test methods are defined 

Similar to IEC 60065 and IEC 60950-1, accessible parts 
of equipment may include parts behind doors, panels, 
removable covers, etc., if they can be opened without the use 
of a tool, or if a part is declared in installation instructions, 
for example, to be accessible by the manufacturer with or 
without use of a tool. 

 
Annex V.1.1 also specifically clarifies that accessible parts 
do not include parts that become accessible when floor- 
standing equipment exceeding 40 kilograms (kg) is tilted, 
nor do they include parts intended for building- or rack– 
mounting if the equipment is assembled in accordance with 
its installation instructions. 

 
Finally, although the assessment of accessibility to energy 
sources by all three types of persons is determined using 
the same Annex V test probes, the prescribed level(s) of 
protection, i.e., number and type of safeguards, varies with 
awareness level of the person accessing the equipment. 

 
 
 

and grouped together with existing terms for 
batteries under Sub-clause 3.3.17, Batteries. 

◦ Safeguard robustness—This sub-clause has been 
rewritten to now include both general and 
specific requirements for evaluating robustness of 
safeguards. Annex T is referenced for the detailed 
test methods for investigating the robustness. 

• Sub-clause 4.4.4.6 and Annex T.9, Glass breakage—The 
basic requirement for mechanical injury due to glass 
breakage is now described in Clause 4 (4.4.5) with Annex 
T (T.9) specifying the test method for determining 
compliance. 

• Sub-clause 5.2.2.2, Steady-state voltage and current 
limits—This sub-clause was rewritten to include steady- 
state limits in a single table (Table 4) covering DC and 
AC in all frequency ranges. For sinusoidal waveforms, 
limits for values measured using a 2 kΩ resistance also 
were added. 

• Sub-clause 5.3.5, Safeguards between energy sources— 
This sub-clause in the first edition of the standard was 
deleted since it was considered redundant with other 
requirements already in the standard. 

• Sub-clause 5.4.2, Clearances—This sub-clause was 
restructured significantly to promote user friendliness. 
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• Sub-clause 5.5, Components as safeguards—This sub- 
clause has been reorganized and rewritten, including 
requirements for surge protection devices (SPDs) that 
address the application of varistors in series with gas 
discharge tubes (GDT) for use between mains and PE, 
and between mains and accessible parts. 

• Sub-clause 5.6, Protective conductors—Now incorporates 
restructured requirements protective conductors and 
their terminations. 

• Sub-clause 5.7.4, Unearthed conductive accessible parts 
(touch current)—Previous requirements have been 
deleted and incorporated into the notes for limits for ES 
so that they can be considered during the classification 
of the energy source. 

• Sub-clause 8.5.5, Mechanical enclosure requirements for 
rotating solid media—IEC TC 108 discussed the current 
requirements for rotating media and determined that 
the previous requirements and test method in Sub- 
clause 8.5.5 were impractical and more onerous than 
needed. Thus, this sub-clause was removed. 

• Sub-clause 8.6, Stability of equipment—Significant 
revision and restructuring of the sub-clause makes it 
more understandable. 

• Sub-clause 8.7, Equipment mounted to a wall or ceiling— 
This sub-clause now distinguishes equipment with or 
without wall/ceiling mounting means and specifies 
the separate test methods as Test 1 and Test 2. The 
requirements, including torque considerations, are more 
in line with the new test method of IEC 60065 Eighth 
edition. 

• Sub-clause 9.2, Thermal energy source classifications— 
The definitions for TS1 and TS2 were rewritten to more 
closely align with the principles for classifying other 
energy sources and the rationale in Part 2 TR (IEC/TR 
62368-2). Limits under single fault conditions are to be 
included as part of the definition. 

• Clause 10, Radiation—This entire clause was reorganized 
to make more user-friendly, including separate sub- 
clauses that cover General (Sub-clause 10.1), Radiation 
energy sources and classifications (Sub-clause 10.2), 
Protection against laser radiation (Sub-clause 10.3), 
Visible, infra-red and ultra-violet radiation (Sub-clause 
10.4), X-radiation (Sub-clause 10.5), and Acoustic energy 
sources (Sub-clause 10.6). 

• Sub-clause 10.2, Radiation energy source classifications— 
The definitions for RS1, RS2 and RS3 were rewritten 
using a table in a similar format as used in other parts 
of the standard, such as mechanical energy sources 

in Clause 8. Also some modification of the previous 
definitions for lamps and LEDs were made in line with 
input from IEC TC 76. 

• Sub-clause 10.6, Protection against acoustic energy 
sources—These requirements were rewritten to better 
define applicability to personal music players, including 
information on what type of devices are considered 
under its scope. The RS classifications and limits have 
been modified, including information on the referenced 
standard for test method. Expanded instruction 
safeguards also are included. 

• Annexes (General)—The Annexes were significantly 
reorganized to make them more user-friendly. 

• Annex B.2.3, Supply Voltage—It was clarified for which 
tests supply voltage tolerances shall be taken into 
account, i.e., when supply tolerances may affect the 
test results. Individual test requirements needing 
consideration of supply tolerances also have been 
revised by making reference to B.2.3. 

• Annex G.8, Varistors—Component requirements for 
MOVs used as a safeguard were rearranged and grouped 
per the energy source being addressed, e.g., electric 
shock and fire. 

• Annex G.5, Wound components—Several sets of 
requirements for wound components, such as for 
transformers (Annex G.7) and motors (Annex G.8), 
were reorganized into a revised Sub-clause G.5 covering 
all wound components. Wire insulation (Annex G.6) 
remains in a separate sub-clause. 

• Annex J, Insulated winding wires for use without 
interleaved insulation—Scope of requirements now not 
only covers round solid winding wire but also square or 
rectangular solid winding wire and stranded winding 
wire. 

• Annex M, Batteries and fuel cells—This Annex was 
significantly revised, including the addition of 
requirements for secondary lithium batteries and 
associated battery-charging circuits. The previous 
mention of fuel cells was removed since the standard 
does not cover specific requirements for fuel cells at 
this time. 

• Annex T.9, Glass breakage—The requirements for 
glass impact tests are clarified and now address not 
only mechanical injury due to broken glass but also 
accessibility to other energy sources enclosed by the 
glass part. Detailed test methods for the glass impact 
test and the glass fragmentation test were added to 
Annex T (T.9 and T.10). 
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3.14 —Changes in IEC 62368-1, Edition No. 3 

This section provides a summary of the changes contained in 
the third edition of IEC 62368-1 (from the second edition of 
IEC 62368-1), published in October 2018. 

 
The significant changes between the second and third 
editions of IEC 62368-1 include the following items: 

• Clause 1, Scope, Outdoor equipment – Since the content 
of IEC 60950-22 (Outdoor ITE) has been incorporated 
into IEC 62368-1 in its third edition, several areas of 
the standard required modification, including Clause 
3 (Terms and definitions), Clause 5 (Electrically caused 
injury) and, primarily, a new Annex Y (Construction 
requirements for outdoor enclosures). 

• Sub-clause 4.4.4, Displacement of a safeguard by an 
insulating liquid – New requirements for insulating 
liquids incorporated into AV/ICT equipment for purposes 
of thermal cooling have been added, including in Sub- 
clause 4.4 (Safeguards), Clause 5 (Electrically caused 
injury), and Sub-clause 6.4.9 (Flammability). It is noted 
that such liquids currently are only permitted for 
functional purposes and are not permitted to actually 
replace insulation acting as an electrical safeguard, such 
as basic, supplementary or reinforced insulation. 

• Sub-clause 5.8, Backfeed safeguard in battery backed 
up supplies – A new requirement with accompanying 
compliance criteria has been added to Edition No. 3 that 
a battery backed up supply capable of backfeeding is 
required to prevent greater than ES1 from being present 
on the mains (AC or DC) terminals after interruption of 
the mains power. 

• Sub-clause 6.4, Safeguards under single fault conditions 
(fire enclosures) – Based on a concern with the impact 
of the IEC 62368-1 requirements for fire enclosures, 
particularly on opening sizes, ad hoc activity ensued 
after the publication of Edition No. 2 to determine a 
more practical set of requirements. These side opening 
requirements had been modified considerably from 
IEC 60950-1 in attempt to make the requirements 
more performance-oriented and hazard-based, but 
there were some unintended consequences, mainly a 
set of requirements that would promulgate the need 
for smaller ventilation openings. This was particularly 
problematic for manufacturers requiring large airflow 
through their equipment, such as producers of 
enterprise data center equipment, who are required to 
meet industry standards other than IEC 62368-1, such as 
those produced by ASHRAE. Compliance with Edition No. 
2 could result in considerable design changes for basic 

 
 

enclosure designs that had been proven for many years 
as safe via IEC 60950-1 compliance and use in the field. 
As a result of additional study and research, including 
testing on samples with various ventilation openings, 
the third edition has a set of requirements for side 
openings that include both hazard-based, performance 
elements, and prescriptive allowances based on a long 
and strong history of successful use under IEC 60950-1. 

• Sub-clause 8.5.4.2, Equipment containing work cells 
with MS3 parts – Since the content of IEC 60950-23 (ITE 
with robotics) has been incorporated into IEC 62368- 
1 in its Edition No. 3, several areas of the standard 
required modification. However, the main area was 
Sub-clause 8.5.4.2. 

• Sub-clause 9.6, Requirements for wireless power 
transmitters – Due to the emergency of use of wireless 
power transmitters for use with AV/ICT equipment 
systems, IEC TC108 felt there was a need to incorporate 
new requirements for safeguarding against thermal 
burn injury due to the placement of metal foreign 
objects on a wireless power transmitter. It is noted 
that the requirements are compatible with (sourced 
from) industry standards, mainly the Wireless Power 
Consortium’s Qi. 

• Clause 10, Optical radiation – The optical radiation 
requirements have been considerably modified to allow 
for more reliance on the energy source classification 
schemes in the horizontal standards, such as IEC 
60825-1 and IEC 62471, rather than attempt to modify 
the horizontal standards‘ classifications to make them 
fit into the Clause 10 RS1, RS2 and RS3 classifications. 
Also, image projectors, particularly laser-illuminated 
projectors, are directed to IEC 62471-5 for purposes 
of classification. 

• Sub-clause 10.6.3, Requirements for dose-based systems 
– A more modern acoustic energy source measurement, 
known as Dose Measurement, has been developed to 
replace the requirements for maximum exposure. This 
system better protects against hearing damage and 
considers a combination of exposure and time (dose). It 
has been added into Clause 10 as an alternative method 
by likely will replace existing methods in the future 

• Annex A, Examples of equipment within the scope of 
this document – Additional examples added to Annex 
A include network surveillance cameras, tablets, 
smart phones, wearable devices, 3D printers and 
electronic kiosks. 
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• Annex G.5.3.4, Transformers using fully insulated winding 
wire (FIW) –FIW is a relatively new form of winding 
wire than can be used in a safety isolating transformer 
without additional interleaved insulation that acts 
as a safeguard. For transformers that use FIW, Annex 
G.5.3.4 contains the requirements applicable for such 
constructions, including component requirements for 
the FIW, requirements for transformers with FIW used as 
basic insulation, requirements for transformers with FIW 
used as double or reinforced insulation, thermal cycling 
test, partial discharge test and routine testing. The 
requirements are similar to those already incorporated 
by IEC TC 96 in its IEC 61558-2-16 (2009 + A1) standard, 
Safety of transformers, reactors, power supply units and 

 
3.15 —National differences 

National differences associated with CSA/UL 62368-1 
 

The first edition of IEC 62368-1 was published as an 
international standard in January 2010. In Canada and 
the U.S, work began immediately to develop a bi-national 
version of IEC 62368-1 for adoption as national standards by 
these two countries. The bi-national version was ultimately 
published in February 2012 as CSA C22.2 No. 62368-1/UL 
62368-1. Edition No. 2 was published in December 2014. 

 
Edition No. 3 of CSA/UL 62368-1 was published on 
December 13, 2019.  

 
As with past IEC-based bi-national standards, CSA C22.2 
No. 62368-1/UL 62368-1 consists of the base IEC 62368-1 
standard supplemented by national differences (NDs). NDs 
are developed via consensus and are subject to public and 
technical committee review and a ballot process prior to the 
standard’s adoption in Canada and the U.S. 

 
As part of the effort to identify suitable NDs for IEC 62368-1, 
the U.S./Canada THC responsible for the bi-national standard 
referenced CSA 60065, UL 60065 and CSA/UL 60950-1, which 
were the current IEC- based Canadian and U.S. national 
standards for AV/ICT products. However, not all of the 
existing NDs in these standards were proposed for inclusion 
in CSA/UL 62368-1. Instead, each of the existing NDs was 
individually analyzed in the context of the HBSE principles 
in the IEC 62368-1 standard. The THC included NDs as part 

similar products for supply voltages up to 1 100 V – Part 
2-16: Particular requirements and tests for switch mode 
power supply units and transformers for switch mode 
power supply units. 

• Annex X, Alternative method for determining clearances 
– Due to the complexity of clearance determinations per 
Clause 5, some manufacturers desired to be able to use 
the existing clearances that have been stable for many 
years in IEC 60950-1. Since these 60950-1 clearances are 
a conservative application of the requirements in IEC 
60664-1, resulting in larger clearances, they have been 
incorporated into Annex X as another alternative to the 
more theoretical-based IEC 60664-1 methods. 

 
 
 
 

of the bi-national standard based upon their determination 
of the merits for maintaining existing national conditions 
– or establishing new ones – due to safety-, component- or 
regulatory-driven considerations. 

 
Overview of national differences 

 
Reflecting current North American standards harmonization 
agreements, one of the following designations (identifiers) is 
associated with each national difference: 

• DR – based on the national regulatory requirements. 
• D1 – based on basic safety principles and requirements, 

elimination of which would compromise safety for 
consumers and users of products. 

• D2 – based on existing safety practices, which reflect 
national safety practices. 

• DC – based on component standards considered 
important for national/regional use. 

• DE – based on editorial comments or corrections. 
 

The sections that follow offer an overview of some of the key 
NDs in CSA/UL. 62368-1. Scope (Clause 1) 

 
The scope of CSA/UL 62368-1 contains a number of 
important NDs. In many cases, there is a reference from the 
scope to an Annex, e.g., to the standard’s regulatory annex, 
Annex DVA. NDs contained in the scope include: 

• Equipment investigated to the standard is required 
to be able to be installed in accordance with the main 
electrical installation codes in Canada and the U.S., 
including the NFPA 70 (National Electrical Code, NEC) 
and CSA C22.1 (Canadian Electrical Code, CEC). 
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• Regulatory-driven requirements, similar to those 
previously contained in Annex NAE of CSA/UL 60950-1, 
are located in Annex DVA, Canadian and U.S. regulatory- 
based requirements. Note: most of the requirements 
for mains connections and external wiring previously 
contained in Annex NAE of CSA/UL 60950-1 are found 
elsewhere in the standard. 

• Equipment intended to be installed in ITE rooms, or 
data centers, designed per NEC Article 645 and NFPA 
75 now will be required to be specially identified, or 
marked, since they are subjected to special requirements 
within this standard found in the Regulatory Annex, 
Annex DVA. It should be noted that this is a different 
approach from CSA/UL 60950-1, which assumes that all 
equipment, unless specially marked not for use in ITE 
rooms, could be installed in ITE rooms. 

• Additional requirements apply for equipment used for 
entertainment purposes intended for installation in 
general patient care areas of health care facilities (Annex 
DVB). 

• Additional requirements apply for equipment intended 
for mounting under kitchen cabinets (Annex DVC). 

• Some forms of power distribution equipment and sub- 
assemblies are subjected to additional requirements 
depending on construction and function. For example, 
although power distribution units (PDUs) in the form of 
cord-connected power strips and shelves with multiple 
power outlets (receptacles) intended to be installed in 
system racks, cabinets, home entertainment centers, 
etc. may continue to be investigated to this standard, 
other forms of power distribution equipment, such 
as equipment with a load transfer switch function, 
are subject to UL 1008, Transfer Switch Equipment, in 
whole or in part, depending on the function and/or 
construction. 
 
New for Edition No. 3, Clause 1 includes the following 
important National Difference. 

 
“1DV.2.3 Additional requirements for equipment with 
DC power transfer through communication cables and 
ports are given in IEC 62368-3. IEC 62368-3 clause 5 
for DC power transfer at ES1 or ES2 voltage levels is 
considered informative. IEC 62368-3 clause 6 for 
remote power feeding telecommunication (RFT) 
circuits is considered normative (see ITU K.50). 
Alternatively, equipment with RFT circuits are given in 
either UL 2391 or CSA/UL 60950-21. RFT-C circuits 
are not permitted unless the RFT-C circuit complies 
with RFT-V limits (≤ 200V per conductor to earth).” 

 
The first edition of IEC 62368-3 was published in 2017, 
and has the title, “Audio/video, information and 
communication technology equipment - Part 3: Safety 
aspects for DC power transfer through communication 
cables and ports.”  It addresses two key topics. 

  

Its Clause 5 covers power transfer using ES1 and ES2 
voltages. USB and PoE are examples of the technologies 
covered.  Its Clause 6 covers power transfer using RFT, or 
Remote (Power) Feeding Telecommunications circuits. 
Clause 6 essentially covers the same circuits / 
technologies as originally covered in the legacy standard, 
IEC 60950-21, Remote Power Feeding. 
  
When the CAN / US Technical Harmonization Committee 
(THC) reviewed both IEC 62368-1:2018 and IEC 62368-
3:2017 for potential adoption in Canada and the U.S., a 
decision was made to develop and propose a CAN / US 
version of the latest IEC 62368-1 standard, which 
subsequently was published on December 13, 2019 as 
CSA / UL 62368-1:2019 (Ed. No. 3).   
 
However, during this review the THC also made a decision 
not to pursue a CAN / US version of IEC 62368-3. The 
decision not to pursue a CAN / US version of IEC 62368-3 
was made because the THC believed IEC 62368-3 
requires some refinement before it would be an 
appropriate standard for adoption as a mandatory bi-
national standard for Canada and the U.S. This refinement 
was thought needed both for its Clause 5 and its Clause 
6.  Therefore, rather than adopt IEC 62368-3, the THC 
proposed, and eventually got accepted the following 
National Difference in Clause 1 of CSA / UL 62368-1, Ed. 
No. 3. 
   
Therefore, in Canada and the U.S., USB, PoE and similar 
circuits will not be required to be investigated to Clause 5 
(in addition to 62368-1).  However, RFT circuits will 
continue to need additional evaluation beyond 62368-1 
per the options allowed for in the National Difference 
1DV.2.3. 
 
Terms and definitions (Clause 3) 
 
The requirements for equipment with communication 
circuits are now defined in IEC 62368-1 by the characteristics 
of their external circuit with respect to installation and 
expected transient voltage level. As a result, there no longer 
are previously used familiar terms/definitions like cable 
distribution system and TNV. However, a definition of a 
telecommunication network (Sub-clause 3.3.1.3) has been 
included in the bi-national standard due to several extensive 
national differences for power line cross, acoustic pressure, 
etc., that rely upon this definition. 
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In addition, within IEC 62368-1, there is only a single 
definition for mains (Sub-clause 3.3.1.2), which includes 
both AC and DC distribution. The sub-definitions for AC 
mains and DC mains as found in IEC 60950-1 are not 
included in the first edition of IEC 62368-1. As a result, 
THC agreed that the information in Annex NAB, DC-
powered equipment and centralized DC power systems, 
of CSA/UL 60950- 1 would remain helpful, and this 
material has been added as an ND to the standard as 
Annex DVD, DC-powered equipment and centralized DC 
power systems (DC mains), with a pointer from Sub-
clause 3.3.1.2. 
 
Components (Sub-clauses 4.1.1 and 4.1.2) 
 
Similar to CSA/UL 60950-1, the proposed  
Canadian/U.S.. bi-national standard based on  
IEC 62368-1 uses an annex structure to address 
component requirements that are national conditions in 
Canada and the U.S. 
 
Whereas CSA/UL 60950-1 contained two such annexes, 
this standard has three: 
• Annex DVG – UL and CSA Component Requirements 

(Mandatory) 
• Annex DVG – UL and CSA Component Requirements 

(Alternative to IEC standards) 
• Annex DVG – UL and CSA Component Requirements 

(Alternative)  
•  
The main difference from the approach used in CSA/ UL 
60950-1 is that the alternative standards previously 
contained in the CSA/UL 60950-1 Annex P.2 structure 
have been split into those that are either: 
• Alternatives to specific IEC standards references in the 

standard (Annex DVF), or 
• Acceptable alternatives to constructions described in 

the Standard, but not specifically in place of an IEC 
standard (Annex DVG). 

 
Annex DVE (Mandatory) follows the  
CSA/UL 60950-1 Annex 
P.1 structure. However, in this annex, more effort was 
made to include only those CSA/UL standards that are 
driven by regulations or other essential North American 
requirements. 
 
Another minor change from Annex P of CSA/UL 60950-1 
is a new column, Application Information, which has been 
added to each annex. This column includes any special 
notes or considerations associated with the intended 
application of the component or Canadian/U.S. standard. 

All three annexes are referenced from a ND in sub-clause 4.1.1, 
Application of requirements and acceptance of materials, 
components and subassemblies. 
 
Mains connections and external wiring requirements (Sub- clauses 
4.1.16DV and 4.1.17DV, and Annex G.7) 
 
When the THC reviewed IEC 62368-1 for adoption in Canada and the 
U.S., one area that required particular attention 
was the set of requirements for equipment intended to be 
permanently connected to the mains supply, typically known as a 
branch circuit in Canada and the U.S. This was due in part to the 
existence of national wiring rules in Canada and the U.S. (e.g., 
Canadian Electrical Code and National Electrical Code, respectively), 
and the emphasis IEC TC 108 placed on developing requirements for 
safeguards from potentially hazardous energy sources based on 
HBSE, despite the fact that requirements for the mains interface 
often are dictated by standards and requirements associated with the 
electrical infrastructure, e.g., IEC 60364 series. 
 
Additionally, it was stipulated that there was no (general) sub-
clause in the standard that served as a basic starting point for 
identifying appropriate requirements for cord- connected 
equipment, or the requirements for external wiring and cables. 
Therefore, the THC spent a considerable amount of effort 
developing content to address mains connections and external 
wiring requirements; and these are included in various forms as 
NDs. 
 
Mains connections – This sub-clause and its sub-parts 4.1.16DV.1.1 
and .2, Mains supply cords for pluggable (cord connected) equipment, 
and 4.1.16DV.1.3 and .4, Permanently connected equipment, were 
added in the body of the standard to point to the particular parts of 
the standard, typically annexes, that contains the requirement for 
these features. 
 
Cord connection – Annex G.7 of IEC 62368-1 addresses 
requirements for mains supply cords. Since there are a 
considerable number of requirements for power supply cords in 
Canada and the U.S. due to electrical installation code and other 
considerations, a new sub-clause, G.7ADV.1, Power supply cords – 
detachable and non-detachable, was added. This sub-clause 
includes requirements for methods of connection (Sub-clause 
G.7ADV.2), sizes and ratings (Sub-clause G.7ADV.3), serviceability 
(Sub-clause G.7ADV.4), and length (Sub-clause G.7ADV.5). 
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While the substance of the requirements is similar to 
those found in the existing standards, some 
modification was made to account for existing AV and 
ITE national differences and to update the 
requirements to reflect modern designs. 
 
For example: 

• In Table G.7ADV.2, Power supply cord serviceability 
and cord length, an effort was made to group the 
requirements according to generic type of equipment 
(stationary, movable, etc.) instead of the more detailed 
product-specific applications used in the existing 
standards, although product types remain as 
examples. 

• For equipment with an external power supply, the 
minimum required length of the power supply cord has 
been reduced to 0.5 m, as long as the overall length 
of the assembly consisting of the power supply cord, 
external power supply and output cord remains 
minimum 1.5 m in length. 

• Portable power cables Types W and PPE have been 
included as acceptable cord/cable types for connection 
of equipment to the mains due to their increased use 
in power distribution equipment intended for use with 
equipment covered under the scope of the standard, 
e.g., ITE. 
 
Permanent connection – The reference in Sub-clause 
4.1.16DV.1.3 to Annex DVH, permanently connected 
equipment, is particularly important. This substantial, 
13- page, annex contains commonly applied 
requirements for permanently connected equipment 
considered both basic safety in nature and to allow 
equipment to be compatible with North American 
electrical installation codes, i.e., CEC and NEC. 
 

• The annex covers permanent connection to both AC 
and DC mains. 

• It is noted that the structure of these NDs is different 
than CSA/UL 60950-1, where the permanent 
connection requirements were embedded in the 
Regulatory Annex (NAE). For CSA/UL 62368-1 the THC 
agreed separating these requirements into a stand-
alone annex (DVH) would be more user-friendly. 

 
External interconnecting cable and wiring, Sub-clause 
4.1.17DV.1, was added to address requirements for external 
interconnecting cable and wiring. 
 

• Similar to CSA/UL 60950-1, the requirements make distinctions 
between cables and wiring that are considered part of the 
equipment, system, and can be investigated to this standard, and 
those that are required by Canadian and U.S. electrical codes to be 
separately listed, e.g., CL2, CM, etc. As in the legacy standard, the 
3.05 meters (10 feet) length designation is used as the general 
demarcation identifying which cables can and cannot be 
investigated with the equipment, with some exceptions. 

• Similar to a provision in Annex NAE of CSA/UL 60950- 1, 
detachable external interconnecting cable and wiring (with 
terminations) may be excluded from the equipment evaluation 
(certification) if specified by the manufacturer. 
 
Due to the amount of effort required to develop the 
requirements for mains connections and external cable and 
wiring, and because a number of these requirements would 
improve the base content of IEC 62368-1 if included 
within the IEC standard, it is the intent of the THC and UL to 
attempt to gain support for including the basic safety (non- 
regulatory) requirements in IEC 62368-1 as part of the overall effort 
to reduce the number of national differences. 
 
Miscellaneous NDs Associated with electrically caused injury 
(Clause 5) 
 
Clause 5 contains the requirements for energy sources that may 
cause electrically caused injury, includes the following NDs: 
 

• Sub-clause 5.5.5.1DV.1, Components and parts that may bridge 
insulation, Requirements—A set of requirements for assessing the 
compliance of the termination of connectors is included as an ND 
since the base standard did not have such requirements. These 
requirements are similar to Sub-clause 3.1.9, Termination of 
conductors, in IEC 60950-1 and Sub-clause 8.11 of IEC 60065. 
Efforts are underway to add these to the base content of IEC 
62368-1, eliminating the need for an ND in the future. 

• Sub-clause 5.7.8.1DV.1, Limitation of touch current due to ringing 
signals—CSA/UL 60950-1 contained a set of requirements 
limiting the amount of touch current due to ringing signals.  



TECHNICAL REPORT 

67 

 

 

 
Since the potential hazard(s) associated with this touch 
current remains an important consideration in North 
America, it was carried over into CSA/UL 62368-1 in 
similar form. 

Miscellaneous NDs associated with electrically caused fire 
(Clause 6) 
 
Clause 6 contains the requirements for energy sources 
associated with electrically caused fire. Within the clause, 
the following key NDs are proposed: 
 

• Sub-clause 6.5,2DV.1 Internal and external wiring— An 
ND was added to this sub-clause to allow for the 
presently accepted North American flammability 
ratings for wiring, VW-1 and FT-1, to be used in lieu of 
compliance with the IEC flammability requirements for 
wire specified in IEC 62368-1 – in particular, the IEC 
60332-series of standards. 

• Sub-clause 6.8DV.1, Safeguards against electrically 
caused fire due to overvoltage from power line crosses— 
Requirements protecting equipment from overvoltage 
conditions due to power line crosses are a significant 
requirement in CSA/UL 60950-1 (Sub-clause 6.4 and 
Annex NAC). Efforts have been made in the past to 
add such requirements to IEC 60950-1, and IEC TC108 
continues to study the subject. In advance of any actions 
taken by TC108 and due to the importance of these 
requirements, these requirements essentially have been 
carried over into a new Annex DVI in CSA/UL 62368-1 
in similar form. Sub-clause 6.8DV serves as a pointer to 
Annex DVI, Equipment with external circuits intended for 
connection to a telecommunication network that uses 
outside cable subject to overvoltage from power line.

 
Acoustic energy (radiation) for telecommunications 
equipment (Clause 10) 
 
Although Sub-clause 10.4 of IEC 62368-1 addresses 
protection against acoustic energy sources for small battery 
powered equipment intended for listening to recorded or 
broadcasted sound, such as MP3 players, CSA/UL 60950-1 
had a broader concern for protection against acoustic energy 
sources associated with telecommunications equipment 
like wired and mobile phones. Since these requirements 
were a key ND in CSA/UL 60950-1 (Annex NAD), they have 
been carried over in a similar form into a new Annex DVJ within 
the draft bi-national standard. Sub-clause 10.6.1DV serves as 
a pointer new Annex DVJ, Acoustic tests for 
telecommunications equipment. 

Markings (Annex DVK) 
 
Throughout CSA/UL 62368-1, a number of NDs require 
instructional safeguards in the form of special equipment 
markings and instructions. For such requirements, examples of 
the markings and instructions are provided in new Annex 
DVK, Canadian and U.S. marking and instructions. However, 
the actual requirements are not contained in this annex, 
which differs somewhat from Annex NAA of CSA/UL 60950- 
1. In the draft bi-national standard, the actual requirement is 
found elsewhere in the standard and only an example of the 
marking or instruction is located in Annex DVK. As in CSA/UL 
60950-1, examples of both the English and French texts are 
expected to be provided. 

 
 

 
 
 

 
 
 
 
 
 

 
Five steps to   adoption 

Company decides to start the transition process to 
IEC 62368-1. 
Company contacts UL. 

timeline that eliminates confusion and reduces duplicate 
 

UL provides expert assistance in implementing the 
transition roadmap. 
Company painlessly maintains uninterrupted global 
market access. 
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Section 4—Transition issues 
4.1 —Transition timetable 

 

The Foreword of IEC 62368-1 Edition No. 2 included TC 108’s 
recommendation on adoption and transition to the 
standard, specifically that it not be mandatory for a period of 
five year from the date of publication. 

 
Both Europe and North America (Canada & U.S.) have 
adhered to this recommendation and have formally 
announced an aligned transition date of December 20, 2020. 
This will allow manufacturers to more easily coordinate their 
transition plans for these major markets. 

For more information, please visit:  

https://ctech.ul.com/en/knowledge-center/ul-62368-1-
effective-date-information/ 

 
Outside of Europe and North America, IEC 62368-1 will 
continue to be formally adopted in other countries and 
regions around the world as the eventual replacement of 
the legacy standards IEC 60065 and IEC 60950-1. In 
addition, IEC TC 108 has announced that there will be no 
further standards development work on either IEC 60065 or 
IEC 60950-1 after the latest versions are published. As a 
result, IEC 62368-1 is well positioned as a permanent 
replacement for these legacy standards. 

 

4.2 —New tests and test equipment associated with IEC 62368-1 
 

For a manufacturer already familiar with either IEC 60065 
or IEC 60950-1, a logical question associated with the 
introduction of IEC 62368-1 might be, “What new tests and 
test equipment do I need to be aware of?” To answer that 
question, it is necessary to study IEC 62368-1, IEC 60065, 
and IEC 60950-1 and then highlight those tests and test 
equipment considered new or significantly different in IEC 
62368-1 from the other two standards. 

This section highlights those sub-clauses of IEC 62368-1 with 
associated tests and test equipment that are considered new 
or significantly different compared to those in IEC 60065, 
and/or IEC 60950-1. In Table 4.2-1, new test items (TI) and 
test equipment (TE) are correlated with the corresponding 
sub clauses from IEC 62368-1, Ed. 3.0. 

 
For example, the first row addresses Sub-clause 5.2.2.4 of 
IEC 62368-1, which is part of the broader subject in Clause 
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Table 4.2-1: Summary of 62368-1 sub-clauses having new tests and/or equipment 

 

Clause ID Test item or test equipment 
Clause 5 – Electrically caused injury 
5.2.2.4 TI ES classification - single pulse (single pulse limits) 
5.4.2.4 TI Minimum clearance: electric strength test option 
5.4.4.1, T.9 TI Glass used as solid insulation 
5.6.6.3 TI Protective current rating of an external and internal supply source 
5.7.2 TE Touch current networks (IEC 60990, Fig.5) 
5.7.6 TE Ammeter (IEC 60990, Clause 8) 
Clause 6 – Electrically caused fire 
6.2.2 TE Wattmeter (PS energy source determination) 
6.2.2.3 TI Power measurement for worst-case source fault (PS1, PS2, PS3) 
6.2.3.2 TI Determination of a resistive PIS 
6.4.8.3.3 TI Top openings suitability (needle flame test per S.2) 
6.5 TI Insulation of internal or external wiring (IEC 60332 series) 
Clause 8 – Mechanically caused injury 
8.6.4 TI Glass slide test 
8.9.2 TI Wheel or caster attachment test 
8.10.4 TI Cart, stand or carrier impact test 
Annex B – Normal operating condition tests, abnormal operating condition tests and single fault condition tests 
B.2.5 TE Video signal generator (three vertical bar signal) 
B.3.3 TI DC mains polarity test 
Annex D – Test Generators 
D.3, Fig.D.3, 
8.5.5.2 

TE Electronic pulse generator (high pressure lamp rupture tests) 

Annex G – Components 
G.5.3.3 TI Transformer overload test 
G.13.6 TI Coated printed boards, alternative method 
G.15 TE Test apparatus for liquid filled components tests 
Annex M – Batteries and fuel cells 
M.5 TI Risk of burn due to short circuit during carrying 
M.6.1.2 TI Test method to simulate an internal fault 
M.6.1.1 TE Battery penetrating tester (wooden board; nail; speed controller; caliper; timer) 
M.7.2 TI Risk of explosion from lead-acid and NiCd batteries 
M.7.2 TE Air flow rate meter (lead-acid and NiCd batteries) 
M.8.2 TI Protection against internal ignition from external spark sources of batteries with aqueous electrolyte 
M.10 TI Instructions to prevent reasonably foreseeable misuse 
Annex R – Limited short-circuit test 
Annex R TE Supply source with 1,500 A short-circuit current (limited short-circuit test) 
Annex V – Determination of accessible parts 
V.1.2, Fig.V.1 TE Jointed accessibility probe (test probe for the children accessibility tests) 
V.1.3, Fig.V.1 TE Un-jointed accessibility probes (test probe for children accessibility tests) 
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5, Electrically caused injury. The test item is named ES 
classification – single pulse, which addresses determination/ 
classification of the electrical energy source level when it is 
a single pulse type. There is no such exact determination/ 
requirement in either IEC 60065 or IEC 60950-1, so it is 
considered a new test Item. 

 
Note 1: The ID column in the above list indicates a test item 
or test equipment for that row: 

• TI: Test item considered possibly new or significantly 
different. 

• TE: Test equipment considered possibly new or 
significantly different. 

 
Note 2: The test item rows describe either a test name, 
e.g., glass slide test, or a specific quantity/property to be 
measured, e.g., ES classification – single pulse. 

 
Although not all the tests or test equipment highlighted 
in Table 4.2-1 will be frequently used for the evaluation of 
modern electronic products to IEC 62368-1, many of the tests 
and test equipment listed are likely to be considered basic 

tests or test equipment. For example, Sub-clause 5.7.2 shows 
new test equipment for the touch current measurements. 
It requires two test networks for the measurements of 
touch current. The first is Figure 4 of IEC 60990, which is 
used to determine whether an electrical energy level under 
consideration exceeds ES1 limits and is the same test 
network as Annex D of IEC 60065 and Annex D of IEC 60950- 
1. However, the other test network (Figure 5 of IEC 60990), 
which is used for ES2 determination, is not found in either 
IEC 60065 or IEC 60950-1. 

 
Another example is Sub-clause 5.7.6, which requires use of 
test equipment (ammeter) different than currently required 
in IEC 60065. According to that sub-clause, the protective 
conductor current shall be measured in accordance with 
Clause 8 of IEC 60990. In its Clause 8, IEC 60990 requires 
an ammeter of negligible impedance, e.g., 0.5 Ω, to be 
inserted in series with the protective conductor. This is not 
required by the existing IEC 60065, although is part of Sub- 
clause 5.1.7.1 of IEC 60950-1 when measuring protective 
conductor current. 

 

4.3 —IEC 62368-1 and the global component supply chain 
 

One of the trepidations facing manufacturers of AV/ICT 
equipment in adopting IEC 62368-1 has been the potential 
impact of the standard’s requirements on procurement 
activities through the global component supply chain, 
especially for components like switch mode power supplies 
that also are investigated to the same standard as the 
equipment/system. 

 
For components and subassemblies that fall under the scope 
of either IEC 60065 or IEC 60950-1, a mature certification 
system has been in place for many years that has allowed the 
component supply chain to meet the needs of equipment 
and systems designers seeking to demonstrate compliance of 
their products with either IEC 60065 or IEC 60950-1 and the 
national and/or regional equivalents of these standards. 

 
Now, with the introduction of IEC 62368-1, the new hazard- 
based standard for safety of AV/ICT equipment, and with 
both the EU and U.S. announcing a formal transition date of 

December 2020 to the requirements of the new standard, 
manufacturers may rightly wonder whether the new 
standard will upset the established supply chain system for 
high-tech components that has been in place and worked 
well for so many years. 

 
As with any new standard, there are likely to be some 
challenges. It makes good business sense for manufacturers 
to be cautious about embracing IEC 62368-1 until they are 
reassured that this new standard won’t disrupt the present 
system and cause chaos. However, IEC TC 108, the IEC’s 
Technical Committee responsible for IEC 62368-1, has taken 
some proactive steps that should ease the transition in 
meeting the standard’s new requirements, and allow the 
current component supply chain to continue meet the needs 
of suppliers and their customers while also designing new 
products to the requirements of the new standard. 
Let’s take a closer look at some of these steps. 
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4.3.1 — IEC 60065 or IEC 60950-1 certified components/subassemblies in IEC 62368-1 certified equipment 
 

First and foremost, IEC TC 108 included a very important 
provision in IEC 62368-1 from the beginning that should help 
with the transition. In Sub-clause 4.1.1, on the application 
of requirements and acceptance of materials, components 
and subassemblies, TC 108 added an important provision 
that allows components and subassemblies that comply 
with either IEC 60950-1 or IEC 60065 to be accepted as 
part of equipment covered by IEC 62368-1 “… without 
further evaluation other than to give consideration to the 
appropriate use of the component or subassembly in the 
end-product.” 

As indicated in an informative note immediately following 
the above noted paragraph, this provision was added to the 
sub-clause “… to allow a smooth transition from the latest 
editions of IEC 60950-1 and IEC 60065 to this standard 
(62368-1).” 

 
Although this provision eventually will be removed from 
the standard, it currently provides for the use of certified 
components and subassemblies complying with either IEC 
60065 or IEC 60950-1 in equipment investigated and certified 
to IEC 62368-1 with minimum additional consideration other 
than the appropriate use of the component, e.g., per its 
established electrical ratings. 

 

4.3.2 — Application issues arising from classification differences with legacy standards 
 

One familiar with the legacy standards IEC 60065 and IEC 
60950-1 as well as some of the fundamental aspects of IEC 
62368-1 might next ask whether incorporating components 
certified to either IEC 60065 or IEC 60950-1 in equipment 
being investigated to IEC 62368-1 could cause some 
application issues. For example, a switch mode power supply 
certified to IEC 60950-1 typically has output circuits classified 
as safety extra low voltage (SELV). However, in IEC 62368-1, 
the term SELV has been replaced with the ES1 (class 1) energy 
source classification, which considers both voltage and 
current in its definition. 

 
It is true that IEC 60950-1 and IEC 62368-1 classify energy 
sources and circuits differently. However, when investigating 
equipment as well as incorporated components and 
subassemblies to the requirements of IEC 62368-1, designers, 
manufacturers and certifiers need to step back and take a 
practical view of the application of the safety standard to 

the product and consider the intent of IEC TC 108 when the 
legacy component provision was added to IEC 62368-1. 

 
While the energy sources, circuit designations and even 
parameters of some terms and definitions may differ to a 
degree, the bottom line is that an SELV circuit is safe to touch 
by a user (or operator) under IEC 60950-1, just as an ES1 
energy source is safe to touch by an Ordinary Person (user or 
operator) under 62368-1. For the purposes of transitioning to 
the essential requirements of the new standard, they offer 
equivalent levels of safety. 

 
Therefore, for the application of IEC 62368-1 to end products 
and systems, the interconnection of SELV and ES1 circuits 
can be accommodated on a practical level without delving 
into all the minute details, especially if the rationale for IEC 
62368-1’s legacy component provision is kept in mind, i.e., “… 
to allow a smooth transition from the latest editions of IEC 
60950-1 and IEC 60065 to this standard.” 

 

4.3.3 — IEC 62368-1 certified components/subassemblies in IEC 60065 or IEC 60950-1 certified equipment 
 

Another potential concern expressed by some component 
manufacturers over the adoption of IEC 62368-1 is whether 
there might be an unintended but potentially negative 
impact from transitioning to the requirements of IEC 62368-1 
while also supplying components to manufacturers that are 
continuing to certify their AV/ICT equipment to IEC 60065 
or IEC 60950-1. Realistically, many end-product and system 
manufacturers plan to continue to use either 60065 or 

60950-1 for investigating and certifying their equipment 
for at least one or two additional years. Component 
manufacturers fear that, if they transition to IEC 62368-1 
too quickly, customers that wish to continue to source 
components compliant with IEC 60065 or IEC 60950-1 might 
experience incompatibilities with accompanying testing 
challenges and certification delays. 
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Again, it is understandable that some component 
manufacturers may be apprehensive about adopting the 
new standard at this relatively early stage without some 
knowledge of how it might impact their business and 
customers. However, after studying the issue closely, and 
soliciting input from global customers who play a critical part 
of the global high-tech component supply chain, UL proposed 
and got accepted by IEC TC 108  provisions being added to 
IEC 60065 and IEC 60950-1 to allow these legacy standards 
to accept components that have been designed, investigated 
and certified to IEC 62368-1. 

 

This provision allows for components and subassemblies 
that comply with IEC 62368-1 to be accepted in equipment 
investigated to IEC 60065 or IEC 60950-1 without further 
evaluation, other than to give consideration to the 
appropriate use of the component or subassembly in the 
end product. 

 
As with the incorporation of legacy components in 
equipment investigated to IEC 62368-1, there will also be a 
need to accommodate the use of different terminology and 
circuit classifications for IEC 62368-1- compliant components 
incorporated into AV/ICT equipment investigated to the 
requirements of IEC 60065 or IEC 60950-1. But, once again, 
these technical details are wholly manageable if designers, 
manufacturers and certifiers view the transition in a practical 
sense and keep in mind the rationale for including such 
provisions for transition in the standards in the first place

 
 

4.3.4 —Planning the supply chain transition to IEC 62368-1 
 

The time is right to start serious planning for IEC 62368-1 
and its eventual adoption as a permanent replacement 
of the legacy standards IEC 60065 and IEC 60950-1.Both 
the second and third editions of IEC 62368-1 have been 
published and  adopted in the EU and North America, 
with mandatory transition dates coming ever closer 
(December  2020). Furthermore, it is expected that other 
countries, including some key Asia-Pacific markets, will 
begin adopting the standard before the end of 2020. 
 

 
As a certifier who has issued growing numbers of 
certifications to CSA/UL 62368-1 as well as IECEE CB reports/ 
certificates to IEC 62368-1, UL has seen significant interest 
among manufacturers in transitioning to the requirements 
of the new standard, while seeking to pace the changeover 
in a manner consistent with their own specific issues 
and timetables. A number of manufacturers are more 
comfortable immersing themselves slowly into the new 
standard, first seeking to address the knowledge/training 
aspect of the transition before taking more formal steps. 
As a result, UL is offering knowledge-based services at 
several different levels for those manufacturers seeking an 
introduction to the requirements of IEC 62368-1. 

 
Why UL for IEC 62368-1? 

Expertise 
UL has unequalled in-depth knowledge and experience of 
its concepts and application. We have played a leading role 
in the development of the new standard through IEC TC108 
national committees around the world. 

 
Education 
UL has been educating the industry on this standard since 

 
 

Support 
UL is perfectly placed to guide manufacturers through 
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To achieve basic knowledge of the IEC 62368-1, UL offers 
online, public and private seminars on the new standard, 
allowing participants to understand the new standard 
and its hazard-based principles, as well as some of the key 
differences between IEC 62368-1 and legacy standards IEC 
60065 and IEC 60950-1. 

 
Additional information is available at UL’s comprehensive 
Knowledge Solutions website (search under 
“Consumer Technologies”). 

 
Another popular service has been gap analyses, in which UL 
prepares a detailed evaluation of the potential differences 
between a product investigated to 62368-1 and a product 
investigated to either IEC 60065 or IEC 60950-1. This gap 
analysis provides a baseline understanding of how the new 
standard is likely to affect products currently certified to a 
legacy standard, as well as practical guidance on the steps to 
take to meet the requirements of IEC 62368-1. 

For those manufacturers who are prepared to conduct 
an actual product investigation and certification process 
consistent with the requirements of IEC 62368-1, UL typically 
recommends starting with the certification of one or more 
products using IEC 62368-1 along with either IEC 60065 or 
IEC 60950-1. Since the IECEE CB Scheme is active 
for IEC 62368-1, this strategy also allows the manufacturer 
to receive a CB test report and certificate to IEC 62368-1, 
providing broader market access. 

 
Regardless of the specific transition preferences, UL is 
well-equipped to work with AV/ICT equipment systems 
and component manufacturers to develop a transition 
roadmap for IEC 62368-1 that eliminates confusion, reduces 
duplicate testing and certification, and provides a path for 
uninterrupted global market access. 

 
 
 

Section 5—Other considerations 
5.1 —Constructions not specifically covered 

 

Designers and manufacturers of innovative products often 
become frustrated when product safety standards cannot 
keep up with technology and innovation. This circumstance 
occurs because most standards are published based on the 
requirements that the standards writing body intended 
to cover at the specific time the standard was written, 
typically reflecting the state of design and technology at the 
time the standard was developed. Within many standards 
development processes, such as that of the IEC, it is common 
to take between two and three years, or longer, from when 
a proposal is formally introduced into the process until it is 
finally published as a requirement within a standard. It can 
take even longer for an international standard to be adopted 
as a national or regional standard, such as a European Norm 
(EN) in the EU or a UL Standard in the U.S. 

 
Since IEC 62368-1 is a hazard-based standard that was 
developed using HBSE principles with an emphasis on 
performance-based requirements, it is anticipated that there 
will be fewer cases of the standard negatively impacting the 

introduction of innovative products to global markets. In 
fact, among the key objectives of TC 108, the IEC Committee 
responsible for the development of IEC 62368-1, was that the 
standard must be hazard-based, performance-based, and 
nontechnology and nonproduct specific. 

 
Conceptually, a hazard-based standard devoid of prescriptive 
construction requirements and containing only performance- 
oriented requirements to determine the effectiveness 
of required safeguards would represent a state where 
a high level of flexibility exists for product designers as 
product technologies and constructions continue to evolve. 
Nevertheless, since IEC 62368-1 is not wholly performance- 
based and continues to include some prescriptive 
requirements, there will continue to be instances in which 
the application of the standard will impact the introduction 
of new and innovative designs and constructions. 

 
Fortunately, IEC 62368-1 has a provision in its general 
requirements for constructions not specifically covered, 
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which will provide designers, manufacturers and certifiers 
with the ability to consider new and innovative designs and 
constructions in ways not previously available. Specifically, 
Sub-clause 4.1.5 of the second edition of IEC 62368-1 states: 

 
Where the equipment involves technologies, components 
and materials or methods of construction not specifically 
covered in this standard, the equipment shall provide 
safeguards not less than that generally afforded by this 
standard and the principles of safety contained herein. 

Although a similar statement previously existed in IEC 60950- 
1, the development and publication of this new hazard-based 
safety standard will allow for the forging of new ground 
in the application of this provision. Since IEC 62368-1 is 
now being adopted on a wider basis globally, with formal 
transition dates (Dec. 20, 2020) now in place, it is a good time 
to continue the dialogue on the application of the provisions 
for innovative constructions originally discussed in 2011, and 
that have even more relevance to manufacturers today. 

 
 

5.1.1—UL’s plan for application of Sub-clause 4.1.5 of IEC 62368-1 to innovative designs and products 
 

UL believes that the inclusion in IEC 62368-1 of the provisions 
of Sub-clause 4.1.5, Constructions not specifically covered, 
allow UL as a national CB under the IECEE CB Scheme 
and as a NRTL in the U.S. to partner with manufacturers 
more efficiently and effectively determine compliance of 
innovative products falling under the scope of IEC 62368- 
1 and UL 62368-1. Also, as the Standards Development 
Organization in the U.S. for both UL 60950-1 and UL 62368-1, 
UL is well positioned to identify a set of sound requirements 
for such innovative constructions that are also mindful of 
the limits of the provisions, so that their application is not 
abused in a manner inconsistent with the original intent of 
the IEC TC 1038. 

 
For example, when an innovative product or construction is 
submitted for certification with technologies, components 
and materials or methods of construction not explicitly 
covered by IEC 62368-1, UL will collaborate with the product 
designers and manufacturer to provide an HBSE analysis 
of the product or innovative feature of the product, as 
applicable. This will include identification and classification 
of energy sources, review of the design and qualification of 
suitable safeguards, and related safety aspects compatible 
with the principles of the standard and HBSE. 

 
However, it is also important to stress the need to adhere to 
scientifically defensible principles, including authoritative 
sources, such as IEC horizontal function (basic) safety 
publications like IEC 60990 and IEC 60664-1. The HBSE 
process and the provision for use per Sub-clause 4.1.5 in 
IEC 62368-1 is not a license to invent a new set of safety 
principles. Indeed, if there is the need for revisiting some 
existing safety science principles, such activity will be 
initiated within the appropriate IEC TCs. Again, UL’s active 

participation in both IEC TC 108 and other IEC TCs positions 
UL to best accomplish this while promoting the sound 
application of safety science. 

 
Furthermore, when UL implements the provisions of 
Sub-clause 4.1.5, the content of the current version of 
the standard will be studied and a determination made 
whether there is there a need to provide further revision 
of IEC 62368-1 and/or UL 62368-1. If it is determined that 
the standard needs further refinement, UL will collaborate 
with the involved product designers and manufacturer(s) 
to develop appropriate proposals for IEC TC 108 to consider. 
This strategy is aligned with the additional provisions in Sub- 
clause 4.1.5 that states: 

 
The need for additional detailed requirements to cope 
with a new situation should be brought promptly to the 
attention of the appropriate committee. 

 
At the same time, we note that the above considerations 
apply only to products that fall under the scope of IEC 
62368-1 and no other standards managed and maintained 
by other IEC TCs. Manufacturers of equipment covered under 
the scope of other IEC standards have approached UL and 
asked that 62368-1 be applied to their equipment because 
they prefer the standard’s hazard-based approach over the 
more prescriptive approach of other standards. But it would 
be inappropriate to cover such a construction under the 
scope of IEC 62368-1 when another IEC TC is responsible 
for developing and maintaining the appropriate safety 
requirements for the equipment in question. 

 
However, by proactively applying the basic provisions and 
intent of Sub-clause 4.1.5 to equipment covered under 
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the scope of 62368-1, UL is able to determine whether 
new and innovative constructions meet the intent of the 
standard, thereby potentially promoting the more expedient 
introduction of such products to global markets. This 
important provision becomes even more important as 

countries and regions outside of North America and Europe 
adopt the second edition of IEC 62368-1, when the standard 
will be the only one permitted in most countries and regions 
for certifying the safety of AV/ICT equipment. 

 

5.2 — The transition from IEC 60065 and IEC 60950-1 to IEC 62368-1 
 

IEC 60065 and IEC 60950-1 include provisions that are 
parallel to those presented in Sub-clause 4.1.5 of IEC 62368-1. 
For example, Sub-clause 1.3.4 of IEC 60950-1 states: 

 
Where the equipment involves technologies and materials 
or methods of construction not specifically covered in this 
standard, the equipment shall provide a level of safety not 
less than that generally afforded by this standard and the 
principles of safety contained herein. 

 
Admittedly, IEC 60950-1 was not formally developed using 
HBSE principles and, as a result, this provision has been 
somewhat difficult to apply in practice. However, IEC TC 108 
is responsible for IEC 60950-1 and IEC 60065, as well as IEC 
62368-1, and the HBSE process and requirements integral to 
IEC 62368-1 represent state-of-the-art provisions that pave 
a path for future standards development efforts. UL believes 
that similar considerations involving the application of Sub- 
clause 1.3.4 of IEC 60950-1 and Sub-clause 3.3 in IEC 60065 
are justified for innovative products falling under the scope 
of these standards, just as Sub-clause 4.1.5 is applicable to 
products investigated to IEC 62368-1. 

 
Therefore, UL will allow similar considerations in the 
implementation of Sub-clause 1.3.4 of IEC 60950-1, and 
Sub-clause 3.3 of IEC 60065 when new and innovative 

constructions are investigated to these legacy standards 
and before manufacturers formally transition to IEC 62368-1 
later this decade. When innovative products are submitted 
for investigation to a legacy AV/ICT equipment standard, and 
the product or parts of the product that have technologies, 
components and materials or methods of construction not 
explicitly covered by the standard, a similar HBSE analysis 
of the product or innovative feature of the product will be 
conducted as prescribed in IEC 62368-1, and in accordance 
with the HBSE principles, once again adhering to sound 
safety science and without abusing the original intent of 
the provision. 

 
HBSE – 
A new perspective on product safety 

IEC 62368-1 introduces a completely new product 

The benefit is that IEC 62368-1 can be technology 
agnostic, better allowing innovation and technological 
advancement, and thereby offering greater flexibility in 
designing safe products. 

 
But while IEC 62368-1 is a complete product safety 
standard with specific requirements and compliance 
criteria, it moves beyond the well-established and 
understood principles of prescriptive rules and offers 
more performance-based options to demonstrate 
compliance. This fundamental change requires a new 
perspective on how product safety compliance is 
demonstrated. UL can help. 
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Section 6—Looking Ahead 
 

Even with the recent publication of Edition No. 3 of IEC 
62368-1, IEC TC 108 continues collaboration on the next 
iteration of IEC 62368-1, whether this ends up being 
Amendment No. 1 or a new Edition No. 4, which will depend 
on the number and scope of changes in mid- to late-2018. 

 
Beyond the third edition of IEC 62368-1, it becomes more 
challenging to accurately predict what direction 62368-1 
might take in the years ahead. It certainly appears that there 
will be ongoing work by IEC TC 108 to continue to refine IEC 
62368-1 and keep it a useful and effective safety standard 
for the dynamic AV/ICT equipment industry sector. Also, as 
industry evolves, associated certification infrastructures 
around IEC 62368-1, such as the IECEE CB Scheme, are likely 
to evolve as well. 

 
Therefore, as we look into the future, one or more of the 
following scenarios for IEC 62368-1 may play out: 

• As the hazard-based principles and requirements 
associated with IEC 62368-1 receive wider exposure and 
interest beyond the AV/ICT equipment industry sector, 
other IEC TCs might begin to either reference IEC 62368- 
1 or incorporate its principles and requirements into 
their standards. 

• Due to the ever-growing variety and applications of 
equipment falling under the scope of IEC 62368-1, and 
as new technologies and methods of construction 
continue to be introduced over the next five to 10 
years, the existing Sub-clause 4.1.5, Constructions and 
components not specifically covered, might see broader 
application and thus grow in importance. 

• In the future, it may be more challenging to define 
all energy class limits and safeguard requirements 
for equipment covered under the scope of IEC 62368- 
1 without broader consideration of the specific 
construction, function and intended use of equipment. 
One might ask, could this lead to the introduction in IEC 
62368-1 of risk assessment/management provisions to 
address this challenge? 

• As consumers continue to have more access to the 
internet at work and home and during leisure activities, 
there be even greater consideration given for the 
provision of product information and labeling in 
electronic formats, including certification labeling and 
third-party marks. 

• Methodologies used to design and manufacture 
products continue to evolve, such as the widespread 
emergence of additive manufacturing, including 3D 
printing, and the computer-aided design/computer- 
aided manufacturing (CAM/CAD) design methodologies. 
In this context, traditional design approval and 
certification processes and methodologies are also 
likely to evolve, such as the introduction of innovative 
methods to determine and document compliance with 
the standard, as well as more cost effective, efficient 
and possibly automated methods to provide ongoing 
product surveillance. 

• Finally, the methods used to actually develop an 
important and complex standard like IEC 62368-1 may 
change, with traditional, collaborative methods used to 
develop standards, such as regularly scheduled face-to- 
face technical committee meetings, evolving into other 
forms of collaboration, such as more frequent use of 
virtual meetings, collaborative wikis, etc. 

 
Clearly much has been accomplished since the initial efforts 
to develop IEC 62368-1 began close to 20 years ago. However, 
just as there has been challenges moving IEC 62368-1 this far, 
there are likely to be additional challenges as well as benefits 
as the standard continues to move forward in the decade 
to come. 
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Section 7—How UL can help 
 

UL is here for you now 

UL has the expertise, insight and influence to assist 
companies in a fast and efficient implementation of IEC 
62368-1. We offer a flexible portfolio of adoption/transition 
services, that can easily be tailored to your timetable and 
budget, including: 

• Knowledge-based services at various levels that give an 
IEC 62368-1 introduction or overview 

◦ Existing online courses and materials 
◦ Private/custom training 

• Seminars – online, public and private seminars – that 
address key aspects of the new standard 

◦ The concept of hazard-based safety engineering 
principles 

◦ The key differences between IEC 62368-1 and legacy 
standards IEC 60065 and IEC 60950-1 

• Gap analyses, in which UL prepares a detailed evaluation 
of the potential differences between an IEC 62368-1 
product investigation and one performed under either 
IEC 60065 or IEC 60950-1. This gap analysis provides 
a baseline understanding of how the new standard is 
likely to affect products currently certified to a legacy 
standard, as well as practical guidance on the steps 
needed to meet the IEC 62368-1 requirements. 

◦ Gap Report, with no additional testing beyond 
current project testing 

◦ Gap Report + TRF, with no additional testing beyond 
current project testing 

◦ Gap report + TRF, with additional testing for 
62368-1 

• Actual product investigation and certification process 
consistent with the requirements of IEC 62368-1 

◦ Concurrent with current active project 
◦ With product previously certified to 60065 or 

60950-1 
◦ Independent of previous certifications 

 
 

Company defines new or existing product to be 
investigated. 
UL develops a test plan for product compliance. 
UL tests to IEC 62368-1 and, if requested, to either 
IEC 60065 or IEC 60950-1. 

report and certificate to IEC 62368-1. 
Company receives certification to new and legacy 
standards and achieves broader market access. 

 
UL was there at the beginning 

UL has played a significant role in the development 
of IEC 62368-1 right from the beginning. We have 
been directly involved both within IEC TC108 and 
various IEC TC108 national committees as experts, 
participants and leaders. We have also been 
certifying to IEC 62368-1 (1st Edition) since 2012. 
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Section 8—Glossary of key terms & abbreviations 
 

AC Alternating current 
ACOS IEC Advisory Committee on Safety 
AEL Accessible emission limit ANSI 
American National Standards Institute 
AV/ICT Audio/visual and information and communication 
technology 
AV/ITE Audio/visual and information technology equipment 
Behavioral safeguards New term for instructional safeguard, 
precautionary safeguard and skill safeguard (now considered 
subset members of the behavioral safeguards group) 
Cable distribution system Old term (no longer applicable in 
new standard) 
Capacitance The ability of a body to store an 
electrical charge 
CB Certification Body 
CB Scheme An IECEE program for the acceptance of product 
safety test results among participating laboratories and 
certification organizations around the world 
CD Committee draft (IEC Committee stage) CDV 
Committee document for vote (IEC enquiry stage) CEC 
Canadian Electrical Code 
CENELEC European Committee for Electrotechnical 
Standardization 
Coherent OR Laser 
Creepage The shortest distance between two conductive 
parts along the surface of a solid insulating material 
CSA Canadian Standards Association CTE 
Communication technology equipment 
DC Direct current, OR document(s) for comment, OR 
national differences based on component standards 
considered important for national/regional use. 
DE National differences based on editorial comments or 
corrections. 
DoW Date of withdrawal (of superseded standards) DR 
National differences based on the national regulatory 
requirements. 
D1 National differences based on basic safety principles 
and requirements, elimination of which would compromise 
safety for consumers and users of products. 
D2 National differences based on existing safety practices, 
which reflect national safety practices. 

ECMA European Computer Manufacturers Association 
EN European Norm 
EP Potential energy, OR properties of insulation 
when subjected to frequencies higher than 30 kHz 
(Sub-clause 5.4.4.9) 
ES Energy source 
ES1 Energy source rated Class 1 (see Table 3.1-2), OR new 
term for SELV 
ES2 Energy source rated Class 2 (see Table 3.1-2) ES3 
Energy source rated Class 3 (see Table 3.1-2) External 
circuit New term for TNV (telecommunication network 
voltage) circuit in 60950-1 
f Frequency 
FDIS Final Draft International Standard (IEC approval stage) 
FIW Fully insulated winding wire 
GDT Gas discharge tubes 
HBSDT Hazard-Based Standard Development Team 
HBSE Hazard-based safety engineering HDMI 
High-definition multimedia interface IC Integrated 
circuit 
IEC International Electrotechnical Commission 
IEC TC Technical Committee of the IEC (usually followed by 
an identifying number) 
IEC/TR Technical report of the IEC 
IECEE IEC System of Conformity Assessment Schemes for 
Electrotechnical Equipment and Components 
I Electric current 
Incoherent OR LED 
Instructed person New term for persons who have been 
instructed and trained by a skilled person, or who are 
supervised by a skilled person. 
Instructional safeguard New term for instruction intended 
to invoke specified behavior, typically in the form of markings 
on the product or instructions in a manual. 
IS International System of Units, also SI 
ITE Information Technology Equipment 
ITU International Telegraph Union (United Nations agency 
for information and communication technology standards) 
K Factor Formula used in fire protection engineering to 
calculate the discharge rate from a nozzle 
LCC Limited current circuit 
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LFC Liquid-filled components 
LPS Limited power source 
mA Milliamperes MOV 
Metal-oxide varistor 
MS Mechanical source (of kinetic energy) 
MS1 Mechanical source rated as Class 1 
MS2 Mechanical source rated as Class 2 
MS3 Mechanical source rated as Class 3 
N Newton (the SI unit of force) 
National Differences Types: 

• DR – based on the national regulatory requirements. 
• D1 – based on basic safety principles and requirements, 

elimination of which would compromise safety for 
consumers and users of products. 

• D2 – based on existing safety practices, which reflect 
national safety practices. 

• DC – based on component standards considered 
important for national/regional use. 

• DE – based on editorial comments or corrections 
ND National differences (between standards) NEC 
U.S. National Electrical Code 
NFPA National Fire Protection 
Association Ni-Cad Nickel-cadmium 
(batteries) NiCd Nickel-cadmium 
(batteries) 
NRTL Nationally Recognized Testing Laboratory 
Operator Old term for ordinary person OR 
Optical radiation 
Ordinary Person New term for user/operator 
Overcurrent A situation where a larger than intended 
electric current exists through a conductor PDU 
Power distribution unit 
PIS Potential ignition source(s) 
PoE Power over Ethernet 
Precautionary safeguard New term for behavior by an 
instructed person to avoid contact with or exposure to a 
Class 2 energy source based on supervision or instructions 
given by a skilled person 
Protective conductor New term for protective earthing 
conductor/protective bonding conductor 
PS Power source 
PS1 Power source rated as Class 1 
PS2 Power source rated as Class 2 
PS3 Power source rated as Class 3 
PTC device Positive temperature coefficient device is a 
passive electronic component used to protect against 
overcurrent faults in electronic circuits 
RAL knowledgeable Old term for instructed person 
RFT Remote feeding telecommunications 
RG Risk group 
Rms Root mean square 

RS Radiation energy source 
RS1 Radiation energy source rated as Class 1 
RS2 Radiation energy source rated as Class 2 
RS3 Radiation energy source rated as Class 3 
SDO Standards Development Organization 
SELV Safety extra-low voltage (now replaced in 62368-1 by 
ES1, which combines principles for SELV & LCC) 
Service Personnel Old term for skilled person 
SFCs Single fault conditions 
Skill safeguard Old term for a subset of behavioral 
safeguards 
Skilled Person New term for service personnel 
SMPS Switch mode power supply 
SPD Surge protection devices 
SRME Slide-rail mounted equipment 
Sub-clause 4.1.1 A sub-clause within IEC 62368-1 that 
allows IEC 60065 or IEC 60950-1 certified components/ 
subassemblies to be used in IEC 62368-1 certified equipment. 
Sub-clause 4.1.5 A sub-clause within IEC 62368-1 that allows 
a national CB under the IECEE CB Scheme and a NRTL, e.g. 
UL, to more effectively determine compliance of innovative 
products falling under the scope of IEC 62368-1. 
TC Technical committees of the IEC 
TE Test equipment 
THC Technical Harmonization Committee 
TI Test item 
Tma Manufacturer’s specified ambient TNV 
Telecommunication network voltage (circuit); old term for 
ES1 or ES2, depending on transient ID number 
TNV circuit Old term for external circuit 
Touch current Electric current passing through a human 
body or through an animal body when it touches one or more 
accessible parts of an installation or of equipment 
Touch voltage The potential difference between a grounded 
metallic structure and a point on the earth 3 feet from the 
structure. 
TR Technical report (IEC) 
TRF Test report form (IEC) 
TS Temperature source (of thermal energy) 
TS1 Temperature source rated as Class 1 
TS2 Temperature source rated as Class 2 
TS3 Temperature source rated as Class 3 
UL Underwriters Laboratories 
User Old term for ordinary person 
Vmains Voltage in the general-purpose electric power supply 
Vp Peak voltage 
Vrms Voltage root mean square 
Varistor An electronic component with an electrical 
resistance that varies with the applied voltage 
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