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Exhibition Show Stoppers

Albatross Projects is a leading global manufacturer 
of RF/anechoic chambers and RF shielded rooms 
for various applications in EMC, antenna testing 
and high-frequency technology. Our expertise lies 
in the development, design, and realization of test 
environments to verify the electromagnetic compatibility 
of your products according to national and international 
requirements in industries including military, aerospace, 
wireless, automotive, and OTA. We also provide RF 
secure facilities for various applications, including EMP 
shielding, SCIF rooms, and secure conference rooms.

Booth 351

Celebrating 40 years in business, Braden Shielding is a 
recognized leader in electromagnetic shielding systems 
for medical, defense, and industrial sectors. From our 
50,000+ square foot facility in Tulsa, OK, we produce 
high-performance RF shielded products, from standard 
panel and framing systems to custom, precision-
engineered doors, windows, and much more.

Both customers and other shielding contractors rely 
on Braden for rigorous quality standards, responsive 
service, and dependable project management.

Visit our booth to learn more and meet our crew.

Booth 137

As trusted thought leaders actively contributing to global 
test standards, ETS-Lindgren develops the solutions 
you need to comply with MIL-STD-461G/H, DO-160, 
ANSI C63.4, and ISO 11451-5 Annex G, among others. 
We protect your investment with next-generation 
antennas, probes, positioners, and integrated systems 
engineered for ultimate accuracy across EMC, military, 
aerospace, and automotive applications. Partner with the 
experts who will ensure your success. 

Visit Booth #209 at the 2026 IEEE EMC+SIPI Symposium or 
explore https://www.ets-lindgren.com today.

Booth 209

Energize your engineering expertise with In Compliance! 
We are your source for the latest regulatory compliance 
updates, global standards information, technical 
guidance, and innovative industry developments. Find 
articles, standards updates, product info, and more in our 
monthly magazine. Stay up-to-date through our website’s 
news, digital archives, and free downloadable resources. 
Customize your experience with our informative 
eNewsletters. Don’t miss your chance to subscribe or 
renew your FREE subscription at Booth #410, where you 
can also claim an exclusive branded t-shirt!

Booth 410

The Microwave Vision Group (MVG) has met the technical 
demands of EMC, AMS, and RF communities for over 
30 years. MVG will be exhibiting its unique EMC testing 
solutions. Our EMC team can answer questions about the 
facilities that MVG designs, manufactures, and delivers: 
EMC Test Chambers, Shielded Doors, RF Shielded Rooms, 
EMC Antennas, and EMC Absorbers. MVG offers a full array 
of high-performance anechoic chambers and other products 
specially designed to meet the increased performance 
demands of today’s EMC testing requirements. Paul Duxbury 
will be at our booth and can discuss  
your needs during the Symposium. Booth 330

GOT POWER? Ophir RF Does!  Ophir RF has been designing 
and manufacturing High Power Class A RF Amplifiers for 
over 30 years.

	• Frequencies from 10 kHz to 40 GHz.
	• Power Levels from 1 W to 100 kW + !
	• All Ophir RF Solid State Amplifiers come with a 

5-year Warranty.
	• All Ophir RF Amplifiers are designed and 

manufactured in the USA.

Drop by our Booth #231 to discuss how we can assist you 
in your power and testing requirements.

Booth 231

https://www.ets-lindgren.com
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Meet TÜV Rheinland’s experts at EMC+SIPI and discover 
how we help bring safer, compliant, connected products 
to market faster. From EMC testing and wireless 
approvals to safety, cybersecurity, global market access, 
and certification, our team offers practical guidance 
across the product lifecycle. Visit our booth to discuss 
your project challenges, explore strategies, and learn how 
one trusted partner can simplify compliance for launches 
worldwide. Ask about capacity, timelines, and support for 
North American, EU, and global requirements.

Booth 416

In today’s fast-paced world of electronic design, 
effective thermal management is more important than 
ever. Würth Elektronik offers a comprehensive range of 
thermal management solutions tailored to meet the needs 
of any application. With no minimum order quantity for 
customizations, personal design-in support, practical 
design guidelines, and detailed simulation models, heat 
will never hold your application back again. Combined with 
a wide portfolio of passive components, optoelectronics, 
automotive-qualified products, and wireless and sensor 
solutions, Würth Elektronik is the ideal  
partner for electronic development.

Booth 243

Turn your show floor strategy into a game! In Compliance 
Magazine’s exclusive Stay ‘n’ Play game, found in our 
2026 Exhibition Guide, sends you hunting across the 
exhibit hall for stickers and chances to win one of three 
fun prizes— all while you discover the companies driving 
EMC, product safety, and compliance forward. Every 
booth you visit does double duty: it’s fun for you, and 
it’s support for the advertisers whose partnership keeps 
In Compliance Magazine free for our community. Pick up 
your Insider’s Guide at registration or stop by our booth 
to get in the game!

Booth 410

Stay ‘n’ Play
EXHIBIT HALL CHALLENGE

https://2026.emcsipi.org
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By David Long

THE ESD FLOORING MYTH THAT SOUNDS 
CORRECT (BUT ISN’T!)
How Misapplied CDM Theory Can Distort ESD Flooring Decisions

Recently, we were asked to supply a “dissipative” 
flooring system for an application where many 
experienced ESD practitioners would normally 

advocate for a much stronger electrical coupling to ground.

The discussion quickly narrowed to resistance numbers. 
The end user repeatedly emphasized that the floor simply 
needed to measure somewhere between 1 × 10⁶ and  
1 × 10⁹ ohms. As long as the material fits within the 
ANSI/ESD STM 7.1 dissipative resistance category, 
they believed the requirement had been satisfied.

What was largely absent from the discussion was any 
meaningful consideration of body-voltage generation, 
operational footwear variability, or how the flooring 
system would actually behave during real-world use.

When we questioned the reasoning, we were told their 
technical source had warned that a more conductive 
floor could “zap” sensitive devices during handling. 
The statement was confidently delivered, but the 
underlying circuit analysis was less convincing.

It was also a nearly perfect example of how easily 
resistance measurements, grounding concepts, and 
charged device model (CDM) physics can become 
unintentionally disconnected from the actual 
discharge circuit.

Part of the confusion is understandable. Engineers 
are trained to believe that resistance influences 
current flow and discharge behavior. The misconception 
arises when resistance alone is assumed to define 
the behavior of a CDM event without closely 
examining the actual discharge geometry, local body 
capacitance, and nanosecond timescale of the initial 
device‑to‑hand interaction.

This article explores a common misconception in ESD 
flooring discussions: the belief that personnel who 
are too effectively grounded can increase the risk of 
damaging a static-sensitive device during a charged 
device model (CDM) event.

Why the Intuition Sounds Correct
Drawing on research originally conducted at Bell 
Laboratories and basic circuit behavior, we’ll examine 
why the first event typically occurs at device-to-hand 
contact, and why resistance measurements alone often 
fail to describe real-world body-voltage performance.

In electrostatics, explanations that sound convincing 
are not always supported by the actual circuit behavior.

One persistent example is the belief that increasing 
floor resistance into the dissipative range improves 
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protection against CDM events because it “slows the 
discharge.” That reasoning comes from a familiar 
concept: higher resistance can slow current flow. In some 
applications, that is true and useful.

CDM events involve a very different type of circuit.

The Actual CDM Discharge Path
Before discussing electronics, consider something more 
familiar. A person walks across a carpeted floor, reaches 
toward another person, and feels a small shock. Even if 
neither person is intentionally grounded, the discharge 
still occurs.

The reason is that a discharge event is not defined by 
earth ground. It occurs when two objects at different 
electrical potentials come into contact.

In CDM, the critical event occurs at the first contact 
between a charged device and a conductive human touch 
point. That electrical path is established immediately and 

develops on a nanosecond timescale. The flooring system 
is part of the overall grounding system, but it exists 
electrically downstream of that initial interaction.

This is where the misunderstanding often begins. 
It is easy to assume that any resistance in the path 
will influence the event. In reality, the initial discharge 
is governed primarily by the local interaction between 
the device, the person, and the capacitance of the 
human body.

As early as 1980, Bossard, Chemelli, and Unger at Bell 
Laboratories examined failures caused by triboelectrically 
charged devices discharging through low-impedance 
paths. Their work remains remarkably relevant because it 
focuses on the actual discharge event itself.

One important observation from their study was that 
grounding a metallic surface through a resistor did 
not necessarily control the initial fast discharge. The 
capacitance of the surface itself behaved as an effective 
local ground during the transient.

Figure 1: Simplified conceptual model of a CDM event and downstream grounding pathway
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In practical terms, the immediate discharge geometry 
and local capacitance dominated the first event long 
before downstream resistance had 
much influence.

At the moment of first contact, 
the governing elements are:
•	 The charged device;
•	 The conductive contact point 

of the hand; and
•	 The capacitance of the 

human body

That is the primary circuit.

The footwear-floor-ground pathway 
exists electrically downstream of 
that interaction. It can influence 
how quickly charge dissipates 
afterward, but it does not define 
the initial discharge event.

Put simply: If the flooring system is not part of the first 
discharge path, it is not controlling the first discharge event.

The Difference Between 
Resistance and 
Body‑Voltage Control
That does not make flooring 
unimportant. Quite the opposite.

Flooring plays a critical role in 
controlling body voltage by:

Figure 2: The ANSI/ESD dissipative category spans an enormous electrical range — from 1,000,000 ohms to less than 
1,000,000,000 ohms

Selecting a f loor simply 

because it is labeled 

‘ dissipative’ can become 

misleading. The category 

alone does not describe 

how the f looring system 

will behave under real 

operational conditions.

•	 Reducing triboelectric charge 
accumulation during movement;

•	 Supporting charge dissipation 
through footwear systems;

•	 Helping stabilize personnel 
voltage during operation; and

•	 Supporting grounded carts, 
chairs, and mobile equipment.
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The primary contribution of a flooring system is preventive: 
helping reduce how much charge a person carries before 
contact occurs. That role is essential, but it is different from 
directly governing the initial device‑to‑hand discharge.

Another source of confusion is the extraordinary 
breadth of what the industry defines as “dissipative.” 
Under ANSI/ESD terminology, the dissipative range 
spans from 1 × 10⁶ ohms to < 1 × 10⁹ ohms.

Mathematically, that is a very large range.

A flooring material measuring 2 × 10⁶ ohms and another 
measuring 9 × 10⁸ ohms may both be classified as 
dissipative while behaving very differently in terms of 
body-voltage control.

For that reason, selecting a floor simply because it 
is labeled “dissipative” can become misleading. The 
category alone does not describe how the flooring 
system will behave under real operational conditions.

A more useful question is “How effectively does the entire 
flooring system control body voltage during actual use?”

This also helps explain why, within reasonable 
engineering limits, stronger electrical coupling to 
ground generally improves personnel voltage control.

A flooring system with stronger coupling to ground 
will typically:
•	 Dissipate body charge more effectively;
•	 Maintain lower personnel voltage;
•	 Broaden the range of controlled footwear capable of 

acceptable performance; and
•	 Reduce the likelihood of excessive charge 

accumulation before contact.

Conversely, highly resistive systems may:
•	 Allow greater body-voltage buildup;
•	 Slow charge decay;
•	 Narrow acceptable footwear conditions; and
•	 Increase dependence on strict procedural compliance.

Operational conditions also matter. Footwear is not 
always ideal, environmental conditions change, and 
human behavior varies. Effective ESD control systems 
account for this variability rather than assuming 
perfect compliance.

https://www.mvg-world.com/emc
https://www.mvg-world.com/en/contact


32  |  IN COMPLIANCE  JULY 2026

Effective CDM mitigation begins by 
reducing the creation, accumulation, 
and transfer of unwanted charge 
throughout the process.

The most effective way to reduce 
device-to-person CDM events is 
often to prevent significant charge 
from developing on the device in 
the first place. If the device never 
becomes meaningfully charged, the 
probability of a damaging discharge 
event drops dramatically.

In practical terms, sensitive devices 
should ideally remain grounded, 
referenced, or otherwise prevented 
from developing excessive charge 
before handling occurs.

This is why effective CDM control usually depends less 
on attempting to influence the discharge after it begins 
and more on preventing excessive charge generation 
upstream of the event.

The flooring system plays an important role in that 
process because it strongly influences how effectively 
body charge dissipates during normal movement and 
operation.

A flooring system measuring on the order of 10⁵ ohms 
point-to-ground or point-to-point is not equivalent to 
a metallic short circuit. It is still a controlled resistance 
path, but one that is substantially more effective at 
dissipating body charge and controlling personnel 
voltage than flooring systems approaching the upper end 
of the dissipative range.

In practical operation, there is a significant electrical 
difference between a floor measuring 106 ohms and one 
measuring 10⁸ ohms, even though both may be casually 
grouped within the broad ANSI/ESD dissipative 
resistance category.

Operational and Process Considerations
In many cases, the most effective starting point is a 
qualified, independent ESD program assessment focused 
on understanding how the process itself generates, 
transfers, and accumulates charge during actual 
operation. The objective should be root-cause analysis 
rather than beginning with a shopping list of products.

A competent assessment may 
evaluate whether:
•	 Sensitive devices are becoming 

triboelectrically charged during 
handling or transport;

•	 Packaging materials are 
generating charge;

•	 Whether dissipative work surfaces 
are being properly implemented;

•	 Devices are unnecessarily isolated 
from grounded or static-safe 
surfaces;

•	 Carts, fixtures, conveyors, 
or automation systems are 
generating unwanted charge;

Ef fective CDM control 

usually depends less on 

attempting to inf luence 

the discharge after it 

begins and more on 

preventing excessive 

charge generation 

upstream of the event.

•	 Induction effects are charging devices without 
direct physical contact;

•	 Personnel grounding systems are maintaining 
acceptable body voltage during actual operation;

•	 Ionization may be appropriate in areas where 
charge generation cannot reasonably be 
eliminated; or

•	 Process materials or environmental conditions are 
contributing to unnecessary charge accumulation.

In some environments, identifying the actual source 
of CDM-related events can require more advanced 
investigative work.

Intermittent charge generation or isolated discharge 
events within automated equipment may not be 
obvious during routine inspection or resistance 
testing alone. In these situations, experienced ESD 
investigators may utilize charge-event detectors 
and related diagnostic methods to identify hidden 
charging mechanisms or isolated discharge locations 
within the process.

In complex automated systems, multiple detectors 
may sometimes be used to help localize or 
triangulate the origin of intermittent events that 
would otherwise remain difficult to identify.

All of this illustrates why effective CDM control 
is fundamentally a process-engineering and root-
cause-analysis discipline rather than simply a 
flooring-resistance discussion.
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This is one reason organizations such as the ESD 
Association (ESDA) play such an important role in 
advancing the theory and practice of electrostatic control.

Electrostatics depends on how circuits actually behave 
in the system, not simply on how resistance categories 
are interpreted.

Advancing ESD control requires continual re‑examination 
of assumptions against measured operational behavior, 
real-world charge generation, and the physics of the 
actual event.

Final Thoughts
1.	 A charged object can discharge into a grounded 

object.
2.	 A charged object can discharge into a floating object.
3.	 Grounded versus floating does not determine 

whether a discharge occurs.
4.	 The voltage difference at the moment of contact 

defines the event.
5.	 That is the part of the system that is often overlooked. 
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By Kenneth Ross

BEWARE OF DEFECTS IN 
YOUR MARKETING CONTENT
Issues With Your Marketing Content Can Present Product Liability Issues

Editor’s Note: This is a revised version of the article 
“Product Liability Marketing Defects,” originally 
published in the December 2020 issue of In Compliance 
Magazine. It has been significantly updated to include 
more recent examples of defects in marketing content that 
have resulted in legal action. 

Manufacturers of products and providers 
of services can be held liable for injury, 
damage, or economic loss suffered by a 

customer or a third party based on all aspects of their 
products and services. This includes the product or 
service itself, all written materials that accompany the 
product, including warnings and instructions, and all 
oral and written statements made before and after sale. 
As a result, manufacturers and service providers must 
provide a reasonably safe product, competent services, 
and all forms of product information that do not 
diminish the quality or safety of the product or service 
or encourage customers to take actions that result in 
injury, damage, or loss.

These types of lawsuits have become more common 
as products have become safer, resulting in fewer 
accidents, with plaintiffs’ lawyers seeking other 
potential claims regarding the sale of a product. In 
some cases, these claims can even be brought by an 
entire class of people who purchased the product. 

The so-called “no-injury class action,” which is 
increasingly being filed by consumers, is often based 
on some representation by the manufacturer before sale 
and the unmet expectations of customers regarding 
issues such as performance, safety, quality, or durability. 
Even without provable damage, settlements have 
exceeded hundreds of millions of dollars, with at least 
one involving an alleged design defect in computer 
chips in Toshiba laptops exceeding $2 billion.  These 
cases have become very common after a manufacturer 
recalls their product.   

Some Examples
A current example involves a recently concluded trial 
in Los Angeles involving Johnson & Johnson baby 
powder, which allegedly contained talc and asbestos and 
caused ovarian cancer and mesothelioma in plaintiffs. 
The plaintiffs presented evidence of the marketing used 
by Johnson & Johnson for decades, in which they said 
that its powder was safe and pure while encouraging 
women to use it on their children and their own bodies. 
The company’s advertising included an ad from the late 
1970s of a woman pulling her dress off her shoulders 
and then pulling down her bra strap while saying that 
the only thing she wears “under these underthings” is 
Johnson’s Baby Powder because it keeps her “soft and 
fresh and cool during the day.”



JULY 2026  INCOMPLIANCEMAG.COM  |  35   

A jury absolved Johnson & Johnson of any liability in 
early June 2026, finding that they were not negligent 
when selling cosmetic talc products and thus presumably 
believing that the company’s baby powder was not likely 
to be the cause of the plaintiff ’s ovarian cancer.

But there are many other examples of past litigation 
that illustrate how expansive the theories can be and 
how easy it is to bring legal action in many cases. Here 
are some notable examples.

In a case brought by a man injured when he dove into 
a four-foot-deep aboveground pool and struck his 
head on the bottom, the advertising and promotional 
material were key to the plaintiff ’s case. There were 
promotional videos and print ads showing people 
diving into the defendant’s pool and into similar pools. 
Defendants argued that the plaintiff never saw these 
videos and ads and didn’t rely on them and that the 
evidence should be inadmissible. The West Virginia 
Supreme Court considered this issue and said:

“In a product liability case, the manufacturer’s 
advertising or promotional material concerning the uses 
of the product [is] a part of reasonable use of the product 
and may be admitted into evidence even though the user 
is not aware of the material.”1

Interestingly, this issue goes back to one of the early 
cases that established product liability. The case of 
Greenman v. Yuba Power Products, Inc. (1962) dealt 
with a Shopsmith power tool. While the California 
Supreme Court used this case to adopt the theory 
of strict liability for the first time, it also discussed 
marketing issues. It said that the jury could have 
concluded that statements in the manufacturer’s 
brochure were untrue, that these statements 
constituted express warranties, and that the plaintiff ’s 
injuries were caused by their breach. The marketing 
literature used phrases such as “insures perfect 
alignment of components,” and “every component has 
positive locks,” and “provides rigid support.”

In a case from 1990 involving Johnson & Johnson 
baby oil, an injury occurred when a baby swallowed 
the baby oil, which then got into its lungs. The 
mother was not alarmed because she thought that the 
baby oil was safe. Unfortunately, it was not safe for 
the lungs, and a severe injury resulted. The plaintiff ’s 
human factors expert said that the product label, 
which used the term “pure and gentle,” perpetuated a 
belief that the product was very safe and benign in all 
foreseeable situations. 

Another case from the early 1990s involved the Jeep 
CJ-7, which was advertised driving up Pikes Peak at a 
high rate of speed around tight turns on the mountain. 
These turns were called “J turns” because the marks in 
the mountain road looked like a “J.” The plaintiffs saw 
the ads and thought the roll bar would protect them 
if the vehicle turned over. It didn’t, and they were 
severely injured. The case proceeded on the theory of 
misrepresentation using the Jeep ads as evidence that 
such driving was foreseeable and intended (even though 
the plaintiffs drove the Jeep off the top of a road, flying 
almost fifty feet through the air and landing upside 
down). The court called the advertising an example of 
“intentional incitement of unlawful conduct.”

While not usually the primary focus of most product 
liability cases, allegations of defects in the way the 
product was marketed have been used by plaintiffs when 
necessary. Even if not specifically alleged, marketing 
statements have been an integral part of many claims, 
especially those involving failure to warn or instruct. 
And with the proliferation of websites and social 
media set up by manufacturers, product sellers, and 
product users, there are many more opportunities for a 
manufacturer to say or show or not say something that 
will create a problem in the event of an incident. 

Theories of Liability
Strict Liability and Negligence
Many of these marketing cases are brought primarily 
under the theories of strict liability or negligence. The 
allegations are that the product is defective in its design 
or warnings and instructions and, in addition, that the 
product did not meet the consumer’s expectations as to 
safety, quality, or durability. For example, marketing 
literature might be a piece of evidence that shows the 
product being used inconsistently with the way it is 
described in the instructions, and the user relies on the 
picture and is injured. 

Or there is nothing wrong with the marketing literature, 
and there is just some inadequacy in the warnings or 

Even without provable damage, settlements 
have exceeded hundreds of millions of 
dollars, with at least one involving an 
alleged design defect in computer chips in 
Toshiba laptops exceeding $2 billion.
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instructions, either in something they say or don’t say. 
Or the advertising refers to the product as “rugged” and 
“solid,” and that forms a basis for expectations about how 
strong it is and what type of misuse it can withstand. In 
this situation, the marketing defect claims would be part 
of a typical defect claim, and the plaintiff would rely on 
strict liability or negligence and not try to use breach of 
warranty, fraud, or misrepresentation, all of which can 
be harder theories to prove. 

Manufacturers are required to provide adequate 
warnings and instructions to the purchaser to allow 
them to use the product safely and correctly. Injury, 
damage, or loss resulting from inadequate or incorrect 
information can be the basis for a product liability 
lawsuit against the manufacturer. Warnings and 
instructions usually accompany the product and are often 
included in some of the literature that the manufacturer 
uses to sell the product. Under these theories, any oral 
or written statements made by anyone in the supply 
chain can also be used to argue that the warnings and 
instructions were inadequate, confusing, or inconsistent, 
or that the marketing literature undermined the severity 
of the warnings provided with the product. 

Breach of Contract
In some situations, an injured party can sue for breach of 
contract and base the claim on oral or written statements 
made during the sales process or in the warranties in 
the contractual documents. The claim could be based 
on injury or damage but usually would include a claim 
of economic loss. The contractual terms and conditions 
should govern the potential liability and recoverable 
damages except for implied warranties that have not 
been disclaimed. 

Express Warranty
In both contracts and marketing/sales content, 
warranties can be created by operation of law under the 
Uniform Commercial Code (UCC). Express warranties 
are created by the following:
•	 Any affirmation of fact or promise made by the seller 

to the buyer that relates to the goods and becomes part 
of the basis of the bargain;

•	 Any description of the goods that is made part of the 
basis of the bargain; or

•	 Any sample or model that is made part of the basis of 
the bargain.

The application of any of these examples creates an 
express warranty that the goods shall conform to the 
fact or promise, description, or sample or model. It is 

not necessary that the seller use formal words such as 
“warrant” or “guarantee,” or that they have a specific 
intention to make a warranty. However, it is necessary 
that these involve “the benefit of the bargain,” which 
means that they occur at the time of or before the 
purchase is consummated. In other words, the purchaser 
will say that they relied on these statements, sample, or 
model to purchase the product and use it.

An express warranty can be created by any written 
or oral statement, or even by the appearance of the 
product. These statements include those found in sales 
and marketing literature, in catalogs, and on websites, 
as well as those communicated by salespeople. 

While terms and conditions usually attempt to limit 
any express warranty to “defects in workmanship and 
material,” or only warrant that the product “conforms 
to the specifications in the catalog,” the purchaser will 
seize on any inconsistent or expansive language to argue 
that additional express warranties were provided and 
that they relied on them to buy and use the product. 
If express warranties are deemed to have been created, 
this could be a problem, as courts have said that a seller 
can’t generally disclaim them.

So sellers need to be aware of everything that is 
expressly said about the product. This includes 
marketing and sales literature by the manufacturer 
and everyone else in the supply chain, and every oral 
statement by anyone that communicates with the 
purchaser either before sale, or even after sale if they 
occurred before the accident or product problem. 

Even advertising issued after an accident can adversely 
impact your defense. The problem arises if your defense 
is that the plaintiff was using the product unsafely. That 
is hard to argue if your current advertising shows a user 
using the product in the same way.  

Implied Warranty
The UCC also creates an implied warranty of 
merchantability and fitness for a particular purpose. 
These warranties are implied in every sale of a product 
that is subject to the UCC unless they have been 
disclaimed. Most terms and conditions disclaim these 
warranties; however, it is possible that the terms and 
conditions may not govern the sale, and that these 
warranties therefore cannot be disclaimed. 

Since these are implied warranties, the scope of their 
applicability is governed by the UCC. The definition of 
“fitness for a particular purpose” has some relevance. 
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This UCC section says:
“Where the seller at the time of contracting has reason to 
know any particular purpose for which the goods are required 
and that the buyer is relying on the seller’s skill or judgment 
to select or furnish suitable goods, there is …an implied 
warranty that the goods shall be fit for such purpose.”

Many written statements assist the purchaser in 
determining the type of product to buy. Therefore, even 
if this implied warranty is disclaimed, it is possible that 
there will be an express warranty that the goods are 
fit for the purpose expressed in a company’s written 
material. And, in many situations, this implied warranty 
will not have been effectively disclaimed. In addition, if 
the purchaser expressly tells the sales personnel what the 
product will be used for and confirms with sales personnel 
that the product to be purchased is the correct one to buy, 
a warranty could arise, be it express or implied. 

Misrepresentation and Fraud (Common Law 
and Statutory)
Theories alleging liability for injury, damage or loss 
caused by intentional or negligent misrepresentation 
have also been used. Intentional misrepresentation 
involves statements that are intended to induce action by 
another, such as to use a product in a certain way. These 
statements are alleged to create an unreasonable risk of 
injury in that they are false, or that the person making 
them does not have the knowledge they claim to have.

Negligent misrepresentation involves giving false 
information to another that causes injury or damage 
from actions taken by another person in reliance on that 
information. Negligence can occur by the person 
failing to exercise reasonable care in determining the 
accuracy of the information, or by failing to exercise 
reasonable care in the way in which the information 
is communicated. 

Misrepresentation and fraud cases carry a heavy 
burden of proof, and that is probably why most 
plaintiffs in a typical product liability injury case rely 
more on strict liability, negligence, and breach of 
warranty than on misrepresentation or fraud.  

However, every state has some form of consumer fraud 
statute that can be separately used to allege fraud and 
deceptive trade practices. These laws are based on the 
Uniform Deceptive Trade Practices Act or Uniform 
Consumer Sales Practices Act. The elements necessary 
to prove are much less than common law fraud, and 
a successful plaintiff is usually also entitled to treble 
damages and attorney’s fees. 

Many state statutes don’t require actual injury or damage 
to recover. And some courts have allowed a nationwide 
class action to proceed based on an alleged violation of 
these state statutes. 

Preventive Techniques
It has been said that much of product liability risk 
reflects the inability of American engineering to 
match the claims made for products by its marketing 
professionals. Given the wide range of products that 
companies manufacture and the services they provide, 
it is difficult to articulate clear guidelines on what to say 
and not to say when advertising and selling products. 
However, let me try to provide some of my thoughts 
based on my many years of experience. 

The first rule is the old saw, “say what you mean” and 
“mean what you say.” Many problems in this area are 
caused by unclear, unsupported, and incorrect statements 
caused by unclear or incorrect thinking. If you want to 
promise that the product will perform in a certain way, 
then be sure it can do it. There really is no defense if a 
product is used as you advertised and it doesn’t work 

Advertising issued after an accident 
can adversely impact your defense. 
That is hard to argue if your current 
advertising shows a user using 
the product in the same way.

mailto:emcsales@hvtechnologies.com
https://www.hvtechnologies.com
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the way it should work. This may result in a disgruntled 
purchaser and no claim. But it could just as easily result 
in a warranty claim, a personal injury case, or a class 
action based on some misrepresentation. 

Therefore, the first rule is that, if you clearly say or 
promise something that is material to either the 
purchaser’s decision to buy the product or contributes to 
the safe use of the product, it should be clear and correct. 
Lawyers who review these representations might have 
a difficult time commenting on these factual assertions 
in your advertising and marketing unless they are very 
knowledgeable about the product and your company. 
Despite that, while lawyers should not make you justify 
every fact, they can point out statements that seem too 
good to be true or suggest instances in which you should 
have documented substantiation for the claim.

“Puffing” is different and is legally acceptable. Puffing is 
not viewed as an expression of a fact but instead as an 
opinion about a product’s performance or attributes. As 
a result, “puffery” does not constitute an express warranty. 
So, phrases like “never lets you down” or “strong” or “finest 
product of its kind available today” or “premium quality” 
have all been deemed acceptable puffing or opinion and 
not a factual assertion that can be the subject of a lawsuit. 
This, of course, does not mean that a customer may not 
sue over some puffing that resulted in injury, damage, or 
economic loss.  

Courts have identified different factors to consider 
when distinguishing puffing from facts. They include 
buyer sophistication, trade usage, whether the goods 
are prototypes, the presence of hedging, and the level of 
specificity, with specificity being the most important. 

Of course, it is up to the judge or jury to determine 
whether they believe it is fact or opinion. And a 
purchaser who believes in the puffery and suffers a 
problem might sue you. So, you should try to anticipate 
how customers will react to everything you say, be it fact 
or opinion, and determine if they will use the product in 
an unsafe or incorrect way, or think it is stronger or lasts 
longer than it does, or buy it for an inappropriate use. 
If they will rely on puffing or facts and it could result in 
injury, damage, or loss, think how you will defend the 
statement and, if in doubt, soften or limit the language. 

In your literature and advertising, statements that should 
always raise a question are absolute or clear statistical 
statements that can be challenged, even if they are not 
facts. Puffery may allow you to claim that your product 
has the best quality. But saying it is the “strongest” or 
“safest” on the market can be objectively tested and 

challenged by a customer or a competitor. Or a user 
could think the product can be subjected to forces that 
ultimately result in product failure and injury. In addition, 
while using terms like “virtually” and “almost” are very 
good at indicating that the product is something other 
than the absolute best of whatever you are selling, use 
them sparingly as they can unnecessarily detract from the 
message and make it unclear.

Let’s consider some statements that have appeared in 
marketing or technical literature with comments about 
whether or not they may be problematic. 
•	 “Safe” – This should be acceptable because it is not an 

absolute. It would be hard to challenge. Despite that, 
some lawyers will not let their clients use “safe” in 
connection with a product. My counterargument is that 
since we are required to sell a “reasonably safe” product, 
why can’t we simply say that it is “safe”?  I wouldn’t 
say “completely safe” or “absolutely safe.” On the other 
hand, one problem with saying “safe” is that it might 
imply that your other products aren’t safe.   

•	 “Helps bring safety to the next level” or “safer” – This 
is acceptable as it doesn’t guarantee absolute safety. 
However, you should be careful when saying that 
some of your products are safer than your remaining 
products. While the law allows manufacturers to sell 
products with different levels of safety, an issue can 
arise if the plaintiff argues that the less safe product 
you sell is not safe enough. The fact that you sell a 
safer product can constitute the “reasonable alternative 
design” that plaintiffs are required to prove in many 
jurisdictions to succeed in a design defect claim. 

•	 “State of the art design” – This means that the design is 
as good as the best design on the market. This is more 
easily challenged but still acceptable if you have a basis 
for making the statement. “Optimized design” is more 
vague but also acceptable. 

•	 “Ensures,” “assures,” and “insures” – Most lawyers 
believe that these words constitute an express warranty. 
But it depends on the phrase to which it is connected. 
If the remainder of the phrase is general, then I don’t 
mind using these words. For example, if you say that 
the product’s design “ensures that the product will 
provide the user best in class service,” that should be 
acceptable since “best in class” is a vague term. And, if 
it doesn’t, then that is a problem whether you use the 
word “ensure.” One way to soften it is to say something 
like “helps to ensure.”  

Of course, in most situations, the plaintiffs must prove 
some injury or damage based on these statements. If they 
don’t buy the product, I can’t think of any claim they can 
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demonstrations could be considered obvious hazards 
where no warning is needed.) 

•	 Personnel using the product should wear appropriate 
personal protective equipment. This can be a problem 
even if the injured party did not see the ad and relied 
on it when using the product. It is hard to argue that 
they were using the product unsafely when it is shown 
being used that way in the company’s advertising. 

You should consider all the representations that will 
be made about the product and set up a corporate 
policy to be used by in-house and outside personnel 
when developing such statements. This will help avoid 
such problems before they get to a lawyer for review. 
In addition, presenting training and seminars to such 
personnel to explain why certain statements can be 
problematic can be very helpful in heading them off 
before they sneak into marketing literature.

CONCLUSION 
Marketing and advertising personnel need to talk to 
the sales force and to the engineers so that the story, as 
told by all of them, is accurate and appropriate. Lawyers 
should educate their clients about how to decide what to 
write and how to write it, and what and when to send to 
lawyers for their review. 

Analyzing a company’s potential risk in this area is 
useful in establishing appropriate procedures for creating 
and reviewing written literature and for creating 
guidelines on how a product is to be sold. Doing this 
will help to assure customers that their products will 
work as promised and will help them use the product 
safely and correctly. This will all result in lower risk to the 
manufacturer and product seller. 

Endnote
1.	 King v. Kayak Manufacturing Corp., 387 S.E.2d 511, 

522 (W. Va. 1989).

make. And if they buy the product, most courts have 
been tough on plaintiffs by requiring them to prove some 
damage or loss. Many of the “no injury class actions” 
have been dismissed because the alleged damage or loss 
has been illusory or more in the mind of the customer.

Another area of importance for product literature is 
the potential for inconsistencies between safety and 
operational information in the marketing literature 
and in the instructions and warnings. While it is not 
necessary to place all the safety information in the 
marketing and advertising literature, there should not 
be confusing and misleading information that some 
customers may rely on in place of the product’s actual 
warnings and instructions. 

In addition, inconsistencies between representations in 
the marketing literature and in the field by salespeople 
can also create problems. Salespeople can create express 
warranties or can inappropriately alter the well-thought-
out advice in carefully crafted instructions with simple 
statements made during the sales process. Customers 
have very good memories when it comes to what the 
salesperson thinks is “puffing” and the customer believes 
is a “promise of performance.”  

With advertising, below are some rules I have used in 
counseling manufacturers and product sellers: 
•	 Unsafe practices or conditions should not be shown 

unless it is clearly noted that they are intended for 
demonstration purposes only.  For example, removing 
guards or shields from equipment for illustration. 

•	 Bystanders should be shown in a safe location or at a 
safe distance from the product.

•	 Show the product with all safety equipment, including 
labels and guards.

•	 All ads should accurately represent the product. 
Performance claims should be reasonable and in 
accordance with design specifications.

•	 When illustrated, the product should always be shown 
in an appropriate and safe use. That’s why driving a car 
or other vehicle in a potentially unsafe manner in an 
ad should be done very carefully. Most manufacturers, 
when they feel compelled to cross the line or get close 
to the line on safe use, put a disclaimer under the 
ad that reads something like “Professional driver on 
closed course. Do not attempt.”
(With the Jeep CJ-7 case in mind, I’ve always 
wondered whether this disclaimer would be deemed 
adequate. Despite that, I suspect that no one is 
suing for such advertising as most of these product 
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EMC Concepts Explained

This article discusses the impact of a solid conducting 
shield on the electric and magnetic fields when a 

normally incident uniform plane wave penetrates it. The 
shield is made of a good conductor with no aperture 
and a thickness much greater than the skin depth at the 
frequency of interest. A good conductor is defined as 
a medium in which the conduction current density is 
much greater than the displacement current density, or 
equivalently, the loss tangent of a medium (σ ⁄ ω >> 1). [1] 
Plane wave shielding is achieved with enclosures that 
are located far enough from the source to be in the far 
field where the ratio of the electric and magnetic field 
amplitudes approximately equals to the 
intrinsic impedance of free space (η

0
 ≅ 377Ω). 

Examples of this type of shielding may include 
fixed or mobile installations of electronics 
protected from airborne or terrestrial sources. 
A specific example of this shielding approach 
is when lighting electronics kept at the top of 
a stadium light pole are enclosed in a shielded 
box.  This shielding box is located far from a 
source, such as Wi-Fi used in the stadium, and 
is therefore considered to be in the far field.

UNIFORM PLANE WAVE INCIDENT ON 
A SHIELD

Let us consider a conducting shield of 
thickness t, conductivity σ, permittivity ε, 
and permeability µ, surrounded on both 
sides by air (free space, and thus a perfect 
dielectric), as shown in Figure 1. 

A uniform plane wave is normally incident 
on its left interface. Uniformity assumption 
together with normal incidence implies 
that the shield is in the far field of the 
radiation source.

The incident wave, upon arrival at the leftmost interface 
, will be partially reflected  and partially 

transmitted  through the left interface of the 
shield. Subsequently, the transmitted wave  will 
be partially reflected  and partially transmitted 

 through the right interface of the shield [2, 3].

Let us make a few comments about the magnitudes 
and directions of the fields and the directions of the 
wave propagation, shown in Figure 1. The direction 
of a wave propagation is the direction of the Poynting 

PLANE WAVE SHIELDING:  
IMPACT OF THE CONDUCTING SHIELD  
ON THE ELECTRIC AND MAGNETIC FIELDS

By Bogdan Adamczyk, Peter Reiser, and Scott Mee

Figure 1: Uniform plane incident on a conducting shield
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The total electric field at the left interface is

	 (2.6)

Note that the reflection coefficient at the left interface is 
not equal to -1; it is approximately equal to -1. It follows 
that the total field at the left interface is not equal to 0; it 

is approximately equal to 0. 

Very little of the electric field 
penetrates the left interface 
of the shield. Effectively, a 
shield consisting of a good 
conductor almost entirely 
“shortens out” the electric 
field. Still, a small portion 
of the electric field, 1 , 
penetrates the shield and 

travels through it to reach the right interface. 

We will discuss the shield impact and the right 
interface impact on 1 shortly. For now, let’s look at the 
transmission coefficient at the left interface.

The magnitude of the transmitted electric field 1 is 
related to the magnitude of the incident electric field  

1 by

	 (2.7)

where the transmission coefficient at the left interface is

	 (2.8)

This is consistent with the earlier observation that very 
little of the electric field penetrates the left interface of 
the shield (the magnitude of the transmitted electric 
field is drawn not to scale).

The transmitted electric field 1 travels through the 
shield towards the right interface. Upon reaching the 
right interface, it gets reflected 2 and transmitted t. 
If the shield is several skin-depths thick at the frequency 
of interest (t >> δ), then the field 1 is greatly attenuated 
when it reaches the right interface.

vector (power density vector ). This direction, ak, is 
determined by the directions of the electric field, aE, and 
the magnetic field, aH, according to the cross product as

	 (1.1)

The magnitudes of the fields in Figure 1 are drawn not 
to scale.

IMPACT OF THE 
SHIELD ON THE 
ELECTRIC FIELD
At the left interface, the 
magnitude of the reflected 
electric field r is related 
to the magnitude of the 
incident electric field i by

	 (2.1)

where the reflection coefficient at the left interface is

	 (2.2)

with the intrinsic impedance of free space given by

	 (2.3)

and the intrinsic impedance of the shield being

	 (2.4)

If the shield is made of a good conductor, then  << η
0
 

and the reflection coefficient at the left interface 
approximately equals

	 (2.5)

The reflected electric field is equal in magnitude to 
that of the incident electric field, but the directions are 
opposite, as shown in Figure 1.

Plane wave shielding against electric 
and magnetic fields places different 

— and in some ways opposite — 
demands on shield design.
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The reflection coefficient at the right interface is

	 (2.9)

Thus, at the right interface, the reflected field 2 is 
approximately equal to the incident field 1. As the 
reflected field travels back to the left interface, it gets 
attenuated again. Since the 1 field was greatly attenuated 
when it reached the right interface, the 2 field will again 
be greatly attenuated upon reaching the left interface 
and thus can be disregarded (under the thick shield 
assumption).

The total field at the right interface is

	 (2.10)

Thus, the field doubles at the right interface, but this is 
of little consequence as the 1 field is greatly attenuated 
when it arrives there.

Continuity condition at the right interface requires

	 (2.11)

and thus

	 (2.12)

This result means that a very small portion of the original 
wave that is incident on the left interface of the shield 1  
is doubled in magnitude when it is transmitted through 
the right interface of the shield. Even though 1 doubles 
in magnitude, it is of little consequence since it has been 
greatly attenuated when traveling through the shield.

Let’s look at the transmission coefficient at the right 
interface. The magnitude of the transmitted electric field 

t is related to the magnitude of the incident electric 
field 1 by

	 (2.13)

where the transmission coefficient at the right interface is

	 (2.14)

which is consistent with equation 2.12.

Conclusions
1.	 Most of the electric field is reflected at the 

conducting shield interface, regardless of its 
thickness. Thus, the primary requirement is that the 
shield is made of a good conductor.

2.	 The secondary requirement is that the shield is much 
thicker than the skin depth at the frequency of 
interest.

IMPACT OF THE SHIELD ON THE MAGNETIC FIELD

At the left interface, the magnitude of the transmitted 
magnetic field 1 is related to the magnitude of the 
incident magnetic field i by

	 (3.1)

where the transmission coefficient at the left interface is

	 (3.2)

Since the shield is in the far field of the radiation source, 
the magnitudes of the fields are related by the intrinsic 
impedances of the respective medium [2]. Thus,

	 (3.3)

	 (3.4)

Thus, the transmission coefficient at the left interface 
becomes

	 (3.5)
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From Eq. 2.8, we obtain

	 (3.6)

Utilizing Eq. (3.6) in Eq. (3.5) we get

	 (3.7)

or

	 (3.8)

Thus, the primary transmission of the magnetic field 
occurs at the left interface, indicating that a thick shield 
to attenuate it is of primary importance (this was not the 
case for the electric field).

Continuity condition at the left interface requires

	 (3.9)

From Eq. 3.8, we get

	 (3.10)

Thus, at the left interface, the magnitude of the 
incident magnetic field doubles as the field penetrates 
the left interface. This is of great concern, once again 
underscoring the need for a thick shield to attenuate the 
magnetic field.

Substituting this result into Eq. 3.9, we obtain

	 (3.11)

or

	 (3.12)

and hence

	 (3.13)

Thus, at the left interface, the magnitude of the reflected 
magnetic field equals the magnitude of the incident 
magnetic field. The direction of the reflected magnetic 
field is the same as the direction of the incident magnetic 
field, as shown in Figure 1.

Let’s return to the 1 field. As this field travels through 
the shield towards the right interface, it is attenuated. 
Upon reaching the right interface, it gets reflected 2 
and transmitted t .

The transmission coefficient at the right boundary is

	 (3.14)

From Eq. 2.14, we obtain

	 (3.15)

Utilizing Eq. 3.15 in Eq. 3.14, we get

	 (3.16)

or

	 (3.17)

Thus, little transmission of the magnetic field occurs at 
the right interface. Let’s confirm this by looking at the 
reflection coefficient at the right interface. 

The continuity condition at the right interface requires

	 (3.18)

From Eq. 3.17, we get

	 (3.19)
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Utilizing Eq. 3.19 in Eq. 3.18, we obtain

	 (3.20)

or

 
	 (3.21)

and hence

	 (3.22)

Confirming that most of the magnetic field incident 
on the right interface gets reflected, and thus little 
transmission of the magnetic field occurs at the right 
interface.

Conclusions

1.	 Little of the magnetic field is reflected at the 
left shield interface. Most of it gets doubled 
and transmitted through the left interface. Thus, 
the primary requirement is that the shield is 
much thicker than the skin depth at the frequency 
of interest.

2.	 The secondary requirement is that the shield is 
made of a good conductor. 

SUMMARY

Plane wave shielding against electric and magnetic 
fields places different—and in some ways opposite—
demands on shield design.

For the electric field, material conductivity is of 
greater importance than the thickness of the shield. 
Shield material does not have to be perfectly (or 
almost perfectly) conducting as long as the charges 
can redistribute themselves fast enough to create a 
reflection that cancels the incident wave, [4]. Most of 
the field is reflected at the left interface regardless of 
shield thickness, with thickness playing a secondary 
role in attenuating whatever small portion penetrates. 
For the magnetic field, the priorities reverse. Because 
the field largely passes through the left interface—
doubling in magnitude as it does—thickness is 
the primary requirement, with conductivity in a 
supporting role.

A shield that is both a good conductor and substantially 
thicker than the skin depth at the frequency of interest 
satisfies the dominant requirement for each field 
component, providing reliable protection against a 
normally incident uniform plane wave. 
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Hot Topics in ESD

As semiconductor technologies advance toward 
smaller CMOS nodes, heterogeneous integration, 

and ultra-high-speed I/O interfaces, the design of 
electrostatic discharge (ESD) protection has become 
significantly more challenging. Traditional rule-
based and empirical methods are no longer adequate 
for ensuring robustness across increasingly complex, 
multi‑domain, and multi-technology systems.

To address these challenges, the ESD Association 
Technology Roadmap [1] outlines a forward‑looking 
strategy built on 
three major pillars:

1.	 Advanced Electronic 
Design Automation 
(EDA) tools

2.	 Machine Learning (ML) 
for ESD data analytics

3.	 SPICEbased modeling for 
ESD design and verification

Together, these approaches aim 
to shift ESD engineering from 
largely heuristic, experience-
driven practices to workflows 
that are simulation driven, 
data-assisted, and supported 
by standardized modeling 
frameworks. As illustrated in 
Figure 1, the evolution of ESD 
focused EDA tools highlights 
the industry’s progression 
toward more automated, 
scalable, and predictive 
verification methodologies.

1.	 ELECTRONIC DESIGN AUTOMATION (EDA) 
TOOLS FOR ESD VERIFICATION

Modern ICs integrate multiple voltage domains, mixed-
signal circuitry (RF, digital, analog), and advanced 
packaging such as 2.5D/3D stacks. Verifying ESD 
protection across such architectures presents significant 
computational and methodological challenges 

1.1 Layout-Extracted Netlist Verification

A key development area is layout-based ESD 
verification. Layout-extracted netlists are significantly 

ESD ELECTRONIC DESIGN AUTOMATION (EDA) 
ROADMAP

By Michael Khazhinsky on behalf of EOS/ESD Association, Inc.

What happens when electrostatic discharge protection verification must keep pace with 
chiplets, 3D integration, and terabit I/O speeds?

Figure 1: History and Roadmap of ESD Electronic Design Automation (EDA) Tools
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