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Whitepaper

Enabling Intelligent, Automation-Ready
Electrical Safety Testing in Modern Production

Learn how electrical safety testing must adapt to Industry 4.0
production environments with automated, high-speed hipot
testing. This application note explains how programmable
tests, seamless PLC/robot integration, and traceable

data capture with Vitrek testers help

manufacturers boost throughput, offered by

improve quality, and maintain compliance _
in smart, automated production lines. VITREK

Whitepaper

Radio Module Integration Guide: Understanding
Your Regulatory Compliance Obligations

Radio modules are transforming how products connect and
communicate, but integration brings complex regulatory
responsibilities. This whitepaper provides a clear, practical
guide to navigating global approvals, testing requirements,
and compliance risks, helping manufacturers accelerate
development while ensuring their

connected products meet the offered by

standards needed for successful @ element

market entry.

Guide

How to Become A Great Compliance
Engineering Professional

The journey to becoming an excellent compliance engineering
professional is an ongoing process of continuous learning,
practical skill development, and unwavering commitment

to ensuring product safety, regulatory compliance, and
maintaining the highest standards of professional integrity.

Primer

A Dash of Maxwell’s: A Maxwell’s
Equations Primer

Through mathematical precision, Glen Dash offers a
comprehensive exploration of Maxwell’s Equations,
revealing the intricate mechanisms by which electric and
magnetic fields interact to explain electromagnetic radiation
and fundamentally shape our technological understanding
of modern electronics and communications.

http://incompliancemag.com/technical-library

For example, an off-the-shelf mains power supply

is provided with appropriate creepage and clearance
distances based on its component-level certification.

But, when mounted internally within an end-system,
spacings must also be maintained with respect to ground,
accessible enclosure parts, and other nearby circuitry.
Often, these are secured with screws and washers that
violate spacing requirements with respect to ground in
the end-system. Stand-offs are often used to maintain
spacings but may not be the appropriate length to satisfy
creepage and clearance minimums to enclosure parts.

Medical equipment manufacturers are constantly
shrinking the physical dimensions of products as
technologies advance, which is challenging for
maintaining creepage and clearance.

Other examples are raw material certifications vs.
molded enclosure material certifications. The COAs
for the majority of moldable plastics with UL 94 [6]
flammability ratings state that materials must meet
applicable requirements concerning the molding

and fabricating of finished parts as described in
ANSI/UL 746D [7]. This makes this requirement
relevant for any product where the enclosure material is
considered a critical component. When insufhicient
NRTL approvals are found, lammability testing is
required to be conducted in addition to the typical
mechanical testing of the IEC 60601-1 evaluation.
This unapproved molded part is then added to the
end-product NRTL’s unapproved component program.

Top Issues Related to This Topic
From a Test Lab’s Point of View

NRTL and/or CB scheme approvals for batteries are
key to a successful end-product evaluation. Battery
cells and packs shall comply with the battery standard
specified in the end-product standard. For IEC 60601-
1 ED 3.2 [1], this is IEC 60086-4 for primary lithium
batteries and IEC 62133 or IEC 62133-2 for secondary
lithium batteries. If the end-product standard does not
specifically require compliance of a battery and the
end-product standard does not contain specific tests
for batteries, the cells and packs shall comply with the
requirements of the battery standard relevant to the
end-product certification scheme.

Please be aware that, due to the safety concerns with
batteries, the latest published version of IEC 60086-4,
IEC 62133-1, and IEC 62133-2 are recommended to

maximize safety and universal acceptance.
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IECEE CB Scheme Certification
In accordance with OD 2039 [8]: “3.1 Components shall

comply with the relevant requirements of the applicable
component standards and the component requirements
of the end-product standard.” In accordance with this,
all end products utilizing battery cell(s)/packs of the
type lithium (e.g., Li ion), or nickel (e.g., Ni-Cd or
Ni-MH) chemistries shall comply with the applicable
IEC battery standard. Based on current published IEC
standards, rechargeable batteries and cells shall comply
with IEC 62133-1 (nickel) or IEC 62133-2 (lithium)
and non-rechargeable lithium batteries shall comply with
TEC 60086-4.

NRTL Certification (US + Canada)

If the end-product standard does not specify a battery
standard, the battery pack/cell(s) shall comply with one

(or more) of the following:

* NRTL listing to the applicable UL/CSA
battery standard

* NRTL listing to the applicable IEC
battery standard

» UL 1642 Lithium Cell

» UL 2054 Nickel Cell or Lithium/Nickel Packs
+ IEC 60086-4 Non-rechargeable Lithium

+ IEC 60086-5 Non-rechargeable Alkaline

* TEC 61951-2 and IEC 61951-2 Performance of
Rechargeable Ni-Cd or Ni-MH

« IEC/UL 62133-1 for nickel systems
* IEC/UL 62133-2 for lithium systems

* Certification to the UL/CSA end-product
standard using the test methods of UL or IEC
battery standards

If a battery pack has CB approval to IEC 62133,

IEC 62133-1 or IEC 62133-2 but no NRTL approval,
then the end-product NRTL can (at their discretion)
review the CB report and document the components
from that report (if present) in the end-product critical
components list. In this case, the battery pack is treated
as an unapproved component by the evaluating NRTL,
and its construction is now under follow-up services
with that NRTL. To do this alternative assessment,
the end-product NRTL will need to do an initial
construction review to confirm that the battery pack
components are equivalent to what’s listed in the

CB report.
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Ready for New Horizons

6kV

Multifunctional Transient Immunity
Generator for General Test

IEC 61000-4-4 IEC 61000-4-9

IEC 61000-4-5 IEC 61000-4-11
IEC 61000-4-5 (Telecom) IEC 61000-4-12
IEC 61000-4-8 IEC 61000-4-29

10.1 inches color touch screen;

Modularized designed, functions can be
extended;

Built-in single phase CDN rated AC/ DC 400V,
20 A, higher configuration are available for
request;

Burst / Surge / Ring Wave test up to 6.0 kV;
Intuitive user interface, easy to operate;
Generate test report with a single button &
export report via USB interface;

Support remote control via Ethernet
interface.

SUZHOU 3CTEST ELECTRONIC CO., LTD.

Address: No. 99 E'meishan Road, SND, Suzhou, Jiangsu

P

E-mail: glob Tel: +86-512 - 68077192

Web: www.3c-test.com



mailto:globalsales@3ctest.cn
mailto:service@3ctest.cn
http://www.3c-test.com

EU Evaluations

For products using integrated rechargeable batteries

and for products provided together with detachable
rechargeable packs, the cell(s) and battery packs shall
comply IEC/EN 62133-1 or IEC/EN IEC 62133-2.
(Note that IEC 62133 is no longer accepted, the new
standard IEC 62133-2:2017 is mandatory.) IEC 62133-
2:2017 + Amd1:2021 is mandatory as of August 2024.
'This is based on the date of withdrawal per the European
Committee for Electrotechnical Standardization
(CENELEC) website. For EU certification schemes, an
accredited third party should show compliance with one
of these standards or the cell(s)/packs tested in the end
system by an accredited lab.

Coin Cell Battery Notes

IEC 60601-1 ED 3.2, ANSI/AAMI ES 60601-1,

and CSA C22.2 No. 60601-1 require primary lithium
batteries (including coin cells) to comply with IEC
60086-4 and secondary batteries (including coin cells) to
comply with IEC 62133-1 or IEC 62133-2, depending
on chemistry. The challenge is that availability on the
market is limited and costs for testing are significant.
Historically, UL 1642 cells have been accepted together
with required protective devices against reverse

charging. (Note that acceptance of this alternate path is
up to the discretion of the end-product NRTL/NCB.)

The most common risk management
failures are tied to the lack of
documented considerations of the
minimum hazards outlined by the

60601-1 standard.

1S0 14971 and Risk Management

ISO 14971 compliance for the application of risk
management (RM) to medical devices is required for all
medical electrical devices or systems seeking compliance
with the 60601 series of standards. Depending on the
versions of the standards with which you're looking to
comply (IEC 60601-1 ED 3.0 or ED 3.1 or ED 3.2), the
2007 [9] or 2019 [10] version of ISO 14971 is required.
For certification projects, evaluations to this standard are
performed by accredited test labs in a “desktop audit”
style. Checklists that align with the standard clauses
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are typically provided by the evaluating test lab to help
the product manufacturer demonstrate compliance

for both their company-wide RM process as well as
implementation of that process for the specific product
being evaluated. The results of the ISO 14971 review
are documented in Table 4.2.2 [1] of the IEC 60601-1
test report and are referred to throughout the rest of the
evaluation to IEC 60601-1 specific RM clauses.

The most common failure discovered during this review
is typically tied to the implementation of the company’s
RM process for a specific product. Establishing
templates or mapping documents to tie separate product-
specific files back to your RM process within your
quality system helps ensure steps aren’t missed.

ISO/TR 24971 [11] is a separate publication that
provides guidance for applying ISO 14971, including
explanations and examples on how to implement an RV
system. IECEE provides additional guidance through
published operational documents that are applicable to
CB scheme projects (OD 2044 [12], OD 2044-1 [13],
and OD 2055 [14]).

IEC 60601-1 (ED 3.0 and later), Collateral, and
Particular standards integrate risk management
considerations throughout their clauses. Searching for
the keyword “risk” within the standards themselves,
using the checklists provided by your partner test

lab, and referencing the published IECEE guidance
materials are great first steps to ensure you cover the
minimums. There will always be additional risks specific
to your device design, user interface, software, and other
aspects to consider in addition to those defined by the
standards.

The most common RM failures are tied to the lack of
documented considerations of the minimum hazards
outlined by the 60601-1 standard. For example, take
ClL. 9.5.1 [1] for expelled parts hazards. Most often,
this clause is mitigated through inherently safe design
(ClL. 7.1a) [10] by providing a suitable enclosure around
any parts that could become expelled during a fault
event (moving parts becoming dislodged, capacitors or
batteries exploding, insulation melting, etc.). For a test
lab to evaluate RM, written evidence must be provided
for each clause that’s traceable to the risk management
file for the product under test. Oftentimes, clauses like
this one aren’t considered in RM as they’re deemed
“obvious.” However, without clear documentation,

a third party is unable to verify if the hazard was
considered during your design process.



The evaluating test lab can’t point

to their own report that’s not yet
published as evidence verification and
validation was successful.

'The other most common RM failure is incomplete
V&V of a risk control method or referencing the final
report of the third-party test lab performing the RM
evaluation activities. This becomes a chicken-and-egg
situation where the evaluating test lab can’t point to
their own report that’s not yet published as evidence
V&V was successful.

Software

The main challenges with Cl. 14 “Programmable
Electrical Medical Systems” (PEMS) [1] and
TEC 62304 [15] software evaluations are similar to

those encountered during RM evaluations. This includes
that ensuring company SOPs defining the software
lifecycle processes are followed, evidence is appropriately
documented, and V&V activities are completed. Having
an ISO 14971-compliant RM process is required to
comply with IEC 62304.

Table A.1 [15] provides a summary table of clause
applicability based on software safety class (A, B, C)
to help focus the assessment of relevant clauses.

Annex B [15] additionally provides guidance on the
provisions of the standard with deeper explanations

and examples on how clause requirements may be
addressed. If the product uses legacy software (“medical
device software legally ... still marketed today but for
which there is insufficient objective evidence that it was
developed in compliance with the current version of the
standard”), subclause 4.4 [15] establishes a process for
applying IEC 62304.

O MPE

An ESCO Technologies Company

CUSTOM EMP & TEMPEST PROTECTION SOLUTIONS

With over 100 years of experience, MPE is a world-leading manufacturer
of custom EMC/EMP, TEMPEST, and capacitor solutions for medical

devices, including MRI-specific products, Data filters, and Ethernet filters.
If you require support in these areas, please contact MPE to discuss your

options.

Product Range Includes:

& Power Line Filters

& Data Line Filters

& Ethernet Filters

& Feedthrough Filters

& Feedthrough Capacitors

For more information on the solutions we can provide:

2 mpe.co.uk sales@mpe.co.uk
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mailto:sales@mpe.co.uk
http://www.mpe.co.uk

A common issue
assessors see with
PEMS is documenting
processes and hazards
related to software of
unknown provenance
(SOUP). SOUP is
commonly used

in place of new,
manufacturer-developed
software. Per IEC 62304 [15], SOUP is defined

as a “software item that is already developed

and generally available and that has not been
developed for the purpose of being incorporated

into the medical device (also known as “off-the-shelf
software”) or software item previously developed for
which adequate records of the development processes
are not available.”

When incorporating SOUP into PEMS, it is
important to ensure you have an adequate process in
place. The process needs to define how to configure
(ClL. 8) [15], integrate/test (Cl. 5.1.5) [15], and
execute RMF (Cl. 7) [15] for SOUP-related items.

For the end-product specific files, the full PEMS
architecture document will demonstrate how

SOUP is to be incorporated into the full design.

The architecture needs to detail functional and
performance requirements of SOUP (Cl. 5.3.3) [15],
as well as hardware and software specifications
required by SOUP (Cl. 5.3.4) [15]. End product
documentation must also demonstrate that

SOUP items have been adequately configured

and integrated into the end software as defined by
your process. The risk management process as defined
by ISO 14971 must also take into account specific
hazards related to the use and failure of SOUP items.

Manuals and Markings/Labeling

Manuals and markings are a test lab’s primary way
to familiarize itself with the product under test.
Review of these is critical to completing a certification
evaluation and is often one of the last supporting
documents to be finalized by manufacturers.

A common issue is developing manuals and
markings without the applicable standards in

mind. Often, initial third-party reviews lead to
identification of manual/markings gaps that could
have been avoided if the standard had been reviewed
prior to initial submission. For example, there are
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When assessing the completeness
and compliance of your labeling
artwork and user manual content,
ensure you're factoring in applicable
standards as well.

mandatory warnings
and cautions required
for all equipment that
use a mains power

supply cord.

Clauses 6 and 7 of
TIEC 60601-1 [1]
contain the majority of
product classification,
internal and external marking, warnings and
cautions, and manual requirements in the standard.
Similarly, Collateral and Particular standard clause
numbering is aligned with the General standard.
Clauses 6 and 7 in Collaterals and 201.6 and 201.7
in Particulars contain amendments or additions to
the General standard requirements.

Clause 5 of IEC 60601-1-2 [5] contains all
identification, marking, and instructions for use
requirements related to EMC. These are frequently
provided late during the test lab evaluation process
and prevent the issuance of final certification reports
after testing has completed and data and reports

are compiled.

When assessing the completeness and compliance
of your labeling artwork and user manual content,
ensure you're factoring in applicable standards as
well. The requirements in the medical standards are
very prescriptive and help establish your minimum
labeling and manual content.

Conclusion

It can be challenging to find a test lab partner
with the right accreditations, scope of standards
expertise, staff knowledge and experience, and
scheduling availability and flexibility. Hopefully,
you'll find a test lab partner that is as invested
and passionate in bringing your product to market
to benefit patients and healthcare professionals
worldwide as your company was in developing it.
Engaging early and often throughout the design
process with standard subject matter experts helps
mitigate potential failures, regression analysis
efforts, costly redesign, and external regulatory/
compliance expenses for re-review and re-testing.
By following the guidance outlined in this article,
manufacturers can ensure that the minimum
criteria required by third-party testing laboratories
and certification agencies are addressed. @
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THE IEC 60601 FAMILY OF STANDARDS AND
THE 4™ EDITION OF IEC 60601-1

The General Standard for Medical Electrical Equipment

Undergoes a Major Revision

By Brodie Pedersen

standards that serve as the primary safety

standards for medical electrical equipment,
software, and systems used around the world.
IEC 60601 standards are prepared and maintained by
Technical Committee 62 (T'C62) of the International
Electrotechnical Commission (IEC ). The General
standard and related Collateral standards are prepared
and maintained by IEC subcommittee 62A - Common
aspects of medical equipment, software, and systems.

IEC 60601 is a family of internationally accepted

Overview of the Structure of the IEC 60601
Family of Standards
The Current Structure

'The general requirements detailed in the IEC 60601
family of standards provide the safety foundation for
over 100 specific medical electrical technologies, such
as ECG, EEG, blood pressure, and ventilators. The
General standard, IEC 60601-1, provides general
requirements for all medical electrical equipment,
software, and systems, while the Collateral standards
address a broad range of issues, such as EMC,
ionizing radiation, alarms, usability, physiological
closed-loop control, home healthcare, and emergency
medical services.
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The IEC 60601 family is aging. The 3" edition of

IEC 60601-1 is now 20 years old, with two significant
amendments. Released in 2012, Amendment 1 revised the
understanding of essential performance. Amendment 2
was released in 2020 and addressed several “safety gaps.”
Each of the Collateral standards was updated concurrently
with IEC 60601-1 Amendment 2.

At the time that the Amendment 2 project commenced,
an outline for a 4™ edition format was discussed, and
TC62 established an architecture specification’ for the
future edition based on the learnings from the previous
editions. TC62 then handed the project lead back to
IEC subcommittee 62A, where we prepared a design
specification to plan out the work for the new edition.

Behind the Development of the 4t" Edition of
IEC 60601-1

'The 4th edition of IEC 60601-1 is being developed based
on a detailed design specification, “Design Specification
Outline for the Fourth Edition of IEC 60601-1.”2 The
leaders of IEC 62A met regularly online during the
COVID-19 pandemic to discuss how best to organize
the content. The specification architecture identifies
numerous structural requirements for the 4" edition,
including that each requirement be structured as a



single statement. This makes
the standard easier to read and

eases its application to current
requirement management tools.

This led to discussions with the
IEC about their new online
standards development (OSD)
tool and process, which was
only a concept at the time. The
OSD tool has been used to
publish several smaller standards
but the work of the size of the
IEC 60601-1 family is a huge
undertaking and is still stressing
the resources of the tool. Over
the past two years, we have been
working very closely with the
IEC OSD team to refine the
performance and fix bugs in the
OSD implementation.

Further, there are many structural rules that must be
followed when developing IEC and ISO international
standards. These rules and guidelines are also regularly
updated. They are published in the ISO/IEC directive’s
part one and two. The second part is where the
document structure is defined.

One of the allowances for standards development permits
large projects to be developed in fragments. As these
rules, tools, and design content were being laid out, it
became apparent that we would divide the work of the 4®
edition into fragments. We chose to use fragments with
the OSD tool to allow for better alignment of work tasks
within the design of the 4™ edition.

Writing standards requires a strong agreement on
terminology and what various terms mean in the context
of the work. Once TC62 completed the architecture

[EC 60601-1 and its
Collateral standards
are being revised into a
single document. This will
impact medical device
development pathways to
demonstrate conformity

Jor marketing your device.

document, work started to create
a new chapter in the freely and
publicly available IEV online
dictionary. The chapter contains
the many terms used in the 4"
edition to provide a consistent
understanding among the
hundreds of writers of the 4t
edition and its future particular
standards.

The Current Status of the 4™

Edition Terminology

The IEV project team is
preparing its second Committee
Draft for Vote (CDV), as

IEC 60050-880. The terms
defined in this document will be
the official definitions used in
the 4™ edition. Two important
modified terms include those of medical electrical
equipment (MEE) and medical devices.

“MEE” is defined as a subset of medical devices that are
electrical and have an applied part or transfer energy or
substances to or from the patient or detecting such energy
or substance transfer to or from the patient. (880-08-26).

“Medical devices” are defined as an instrument,
apparatus, implement, machine, appliance, implant,
reagent for in vitro use, software, material, or other
similar or related article, intended by the manufacturer
to be used, alone or in combination, for patients, for one
or more of the following specific medical purposes:

* Diagnosis, prevention, monitoring, treatment, or
alleviation of disease

* Diagnosis, monitoring, treatment, alleviation of, or
compensation for, an injury
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¢ Investigation, replacement, modification, or support of
the anatomy or of a physiological process

* Supporting or sustaining life
¢ Control of conception,
* Disinfection of medical devices

* Providing information by means of in vitro
examination of specimens derived from the patient,
and which does not achieve its primary intended
action by pharmacological, immunological, or
metabolic means, in or on the patient, but which can
be assisted in its intended function by such means.

These are the definitions in the current draft for the
IEV. There may be some variation in certain countries or
regulatory regions, like the U.S. or the European Union.
These differences are handled by regional publications of
the adopted IEC standards.

“Basic sqfety” is freedom from
unacceptable risk caused by physical
hazards in normal use and single-fault
conditions. These physical hazards
include the risk of shock, mechanical, fire,

chemical, and biological hazards.

The work in the IEV project is ongoing, as dictionary
terms are evolving. However, the terminology aspect

of the standard is extremely important to future
development of new and revised Particular standards

in the IEC 60601 family of standards. As such, we are
working to finalize these definitions to limit the need for
future changes.

Essential Performance and Basic Safety

A second goal of the architecture of the 4" edition of
IEC 60601-1 is for the standard to focus on essential
performance and basic safety, the two concepts
essential to the safety and effectiveness of medical
electrical equipment.

24 | INCOMPLIANCE APRIL 2026

“Basic safety” is freedom from unacceptable risk caused
by physical hazards in normal use and single-fault
conditions. These physical hazards include the risk

of shock, mechanical, fire, chemical, and biological
hazards. “Essential performance” is the performance of a
clinical or diagnostic function of a product where loss of
the function or degradation of the performance beyond
the limits specified by the manufacturer results in an
unacceptable risk other than physical hazards.

These definitions have been clarified in the IEV draft
and will have significant implications in the new edition
of IEC 60601-1. We are working to include significant
new and additional rationale to clarify the use of these
terms as they form the basis of the safety case for
medical devices.

Many medical devices impose a degree of risk to the
patient in order to provide the intended benefit. This is
the risk benefit that is captured from a risk management
process during the required hazard analysis of the
design and use of the equipment by the manufacturer
and clinical user guides. These topics are guided by

ISO 14971, Application of Risk Management to
Medical Devices.

Integrating Collateral Standards Requirements

With essential performance and basic safety
concepts identified, our next step was to integrate
the requirements of the Collateral standards of the
current 3" edition into the 4% edition revision. We
had to identify the best practice for implementing
processes like usability into a type test standard.
Usability and software development, among other
aspects, are highly process-related, so conformity
evaluation to demonstrate a pass-fail outcome
regarding processes is complex, further complicating
the regulatory approval process needed to place a
medical device on the market.

Establishing evidence that the device is properly
designed to limit potential risk associated with its
use includes user interface design and the software
used in a device, with a device, or supporting a
device. The design specification provides guidance
to the 4™ Edition team in section 11, where we
provided an example of how to implement the process
requirements to support the conformity assessment
process without requiring additional quality system
audits of manufacturers’ processes to demonstrate
conformity with the standard.



Integrating the Collateral standards is an important goal When we completed this task, there were 12 groups
for TC 62 and the breadth of technology encompassed of requirements:

by the IEC 60601-1 family of standards. If a general
requirement needs modification, the modification can
ripple through many Particular standards, and this takes
a significant amount of time and manpower to bring * User interface related hazards (including all labelling
all the standards in line with revised requirements. and information to be provided) D. Materials hazards

* General requirements

* Physical environment hazards

This affects all the users, especially manufacturers and
regulatory authorities, on which version of the document
is considered to meet the intent of the regulation

protecting patients using the devices. Th@gOCZZ IS o integrate EMC,

usability, alarms, physiologic closed

Thus, the goal is to integrate EMC, usability, alarms,
physiologic closed loop control, home healthcare
environment, and emergency medical environment

loop control, home healthcare environment,

into the general standard. This work was done in the : :

de DS and emergency medical environment
esign specification, in which we went through every

requirement of the Collateral standards and the General into the genera I standard.

standard and sorted them by the source of harm or

hazardous situation categories.

EMC & CI 2026

April 29 - May 1, 2026
Oxford, UK

Join us at EMC & CIl Oxford 2026

This year EMC & CI will bring together a very diverse community of engineers, industry professionals and researchers to explore
the latest advances and challenges in electromagnetic compatibility and interference. It will blend in the same event and location
both a practical training course and a technical and scientific conference.

Over the three days, participants will have the opportunity to upskill in a research and development environment, technologies.
The technical and scientific program features papers and presentations on current trends, and in-depth technical tutorials and
workshops designed to foster dialogue and collaboration across disciplines.

More than simply combining training course and conference, EMC & Cl 2026 aims to be a meeting of minds, a space for
innovation, cooperation, and inspiration. It is also a chance to renew professional friendships, establish new connections, and
enjoy the intellectual and cultural atmosphere that Oxford offers in abundance.

CONTACT INFORMATION e

g : | E -
Website: https://www.emcandci.com E nm- { ErMoE @ [EtOMPL'ANCE
Contact: contact@emcandci.com THEELECTRONIES DATA,
Chair: Dr. Marco Klingler : g iy
Co-chair: Dr. Min Zhang Selie m J\/\{‘—NID-’\/\[*— !%%FIIHES'"g
Academic program: Prof. Alistair Duffy RS e ®

Training program: Keith Armstrong )
Exhibition & Sponsorship: Chris Nicholas Endorsed by the IEEE EMC Society
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should consider many other elements, and without proper
handling, those elements can lead to liability.

It is helpful for each manufacturing entity to establish

a document management policy and guidelines. This
policy should confirm that employees are encouraged to
bring to management’s attention, orally or in writing or
both, all good and bad information about the design and
manufacturing process of which they are aware. In other
words, a company should encourage employees to reveal
potentially damaging information and bring it to the
attention of supervisors rather than ignoring it.

The policy should also contain guidance on the kinds
of documents that employees should create and how

to compose those documents so that they are truthful,
accurate, and complete, and will help support a defense
or are at least defensible. It should contain retention
schedules for all documents, including electronic records.

Another essential part of managing a document
program is educating employees about the policy and
how to comply. A company’s training must clearly
show that the company is interested in learning about
all good and bad information concerning its products,
and its documents should reflect the concern that

it has for selling safe products that comply with all
applicable laws, regulations, and standards.

Legal Requirements

Every manufacturer doing business in the U.S. must
be acquainted with the safety and quality-related
document creation and retention requirements
imposed by U.S. and international laws and
regulations. In addition, a manufacturer must consider
mandatory and voluntary standards or certifications in
the U.S. and elsewhere. For example, a manufacturer
must develop and maintain certain documents to
confirm compliance with the European Union’s (EU’)
new General Product Safety Regulations (GPSR).!
This technical documentation is a structured file that
contains evidence that a product complies with EU
safety and regulatory requirements and must be kept
for at least 10 years after the product is placed on the
market, even if the product does not have a CE mark.

'The key technical documents required by GPSR are

those that detail a risk analysis and risk mitigation

1. See Guidelines on the application of the EU general product safety
legislative framework by businesses, https://eur-lex.europa.eu/

legal-content/EN/TXT/PDF/?uri=0]:C_202506233

measures. And the manufacturer of the finished product
and everyone in the chain of distribution must either
create the required technical documentation or verify that
the manufacturer has created such documentation.

In the U.S,, there are very few specific documentation
requirements except where a federally mandated safety
standard is involved, such as the Toy Standard. In such
cases, the manufacturer should have documentation that
is required under the standard. This documentation will
mostly just confirm that the product complies with the
technical requirements contained in the standard.

Documentary evidence of compliance with such
regulations may strengthen a defendant’s case in a
product liability lawsuit. You can use that evidence

to confirm that a manufacturer took steps to ensure
that its products were reasonably safe and complied
with all applicable laws, regulations, and standards. In
other words, both the legally required and voluntary
documents can be used to support the argument that a

A One-Day
EMI/EMC Tutorial
and Exhibition

EMC Fest 2028
May 7, 2026

Register at emcfest.org

Speakers

Daniel Beeker

Dan Beeker is President and CTO of System Solution
Specialists and a globally recognized authority in
EMC and signal integrity. With 50+ years' experience,
he has evaluated 250+ PCBs, supported NXP
Autormotive worldwide, and delivered 150+ trainings
to 6,000+ engineers.

Christopher Semanson

Christopher Semanson is a Staff Power Systems
Applications Engineer at Renesas Electronics
America. Formerly an EMC educator at the
University of Michigan, he has recently
authored “ldentifying Coupling
in Real World Systems”
and many more
EMC articles.

Embassy Suites
19525 Victor Parkway
Livonia, Michigan

Meet with
vendors and
network with
colleagues
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EMC Concepts Explained

PWR
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Figure 1: a) system block diagram, b) via configurations, c) capacitor placement
In summary, the via topology,
capacitor distance from the 7 Top - layer pads for caps
1C, and capacitor distance ) ) — - --- --
from the power-ground pair Signal, 1 0z Cu, 1.378 mil = i
were varied.

20.2 mils

CONDUCTED EMISSION
MEASUREMENT SETUP GND, 1/2 oz Cu, 0.598 mil y
The measurement setup ) FR4 core Il 3.9 mils
according to CISPR 25 SV, 1/2 oz Cu, 0.598 mil
specification is shown in Prepreg 9.2 mils

Figure 3 on page 36.

Measurements in frequency
range 0.15 — 30 MHz were
performed with 9 kHz
resolution bandwidth (RBW),
while the range 30 — 108
MHz used 120 kHz RBW.
Emissions were evaluated
against Class 5 limits using
the peak, average, and
quasi-peak detectors.

Signal, 1/2 oz Cu, 0.598 mil y

FR4 core 3.9 mils
GND, 1/2 oz Cu, 0.598 mil éE‘i

Prepreg

Signal, 1 0z Cu, 1.378 mil =T=“
HEENNE

7 Bottom - layer pads for caps

20.2 mils

Figure 2: Topology of the 6-layer PCB
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Attend the top
Product Safety,
Certification, and
Global Compliance
Conference

Experience three days of educational
workshops and technical presentations
given by industry experts focusing on
pertinent topics concerning Product
Safety, Certifications, and Global
Compliance. Through ISPCE, participants
have the opportunity to engage in
inclusive, diverse, and collaborative
discussions, fostering collective
educational growth.

Product Safety
Energy Efficiency

Register Now!

Register at: 2026.psessymposium.org
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Featured Topics

Product Safety: An Introduction for
Effective Engineering Design

Presented by: Jim Bender, P.E., IEEE PSES VP, Education, Intertek

This workshop, created by Purdue University and IEEE PSES,
introduces foundational product safety engineering design
principles for engineers, compliance professionals, and
product development teams. Participants learn how to
proactively integrate safety into product development to
reduce risks such as electrical shock and fire hazards while
supporting regulatory compliance and innovation.

Lithium-lon Battery Safety

Considerations for Public Policy

Presented by: Fire Department of New York (FDNY) and UL Solutions
This workshop explores the growing use of lithium-ion
batteries in technologies such as electric vehicles and battery
energy storage systems, focusing on associated safety risks
and fire response challenges. Participants will gain insight
into battery failure mechanisms, evolving regulatory
considerations, and best practices to support safer
deployment and emergency response.

Explore the Evolving Regulatory
Landscape for Cybersecurity

Presented by: Ravi Sharma, UL Solutions

This workshop explores global cybersecurity market trends,
highlighting key growth areas, industry challenges, and
differences between consumer and industrial domains.
Participants will also review major cybersecurity standards
and regulations shaping the landscape, including ETSI EN 303
645, ISA/IEC 62443, UL 2900-2-3, ISO/IEC 21434, the Cyber
Resilience Act, and the Radio Equipment Directive.

Register now to attend more than 80 workshops
and presentations covering the most important
topics in global product safety and compliance.

Product Safety Engineering Society
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EMC TEST AND MEASUREMENT
SOLUTIONS: SUPPORTING THE NEXT
GENERATION OF MEDICAL INNOVATIONS.

As medical technologies advance to enable groundbreaking treatments and improved patient outcomes, manufacturers must rely on proven,

high-performance test systems.

ETS-Lindgren delivers fast, dependable EMC test and measurement solutions designed to support the next generation of life-saving medical devices. With
deep expertise in RF and EMC testing, we help manufacturers, research institutions, and compliance laboratories accelerate development timelines, reduce

risk, and confidently bring innovative devices to market.

We remain Committed to Enhancing Patient Experiences and Outcomes by providing industry-leading solutions that ensure safety, performance, and

reliability—supporting today's innovations while preparing for tomorrow's medical breakthroughs.

For more information about our Medical EMC Test and Measurement Solutions, visit www.ets-lindgren.com.

Connect with us at:
® olo
SNETS - LINDGREN

An ESCO Technologies Company

Offices Worldwide | ets-lindgren.com
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