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The measured results are shown in
Figure 7 for the case that the TX RSSI calculation range for the channel
bandwidth is 1.4MHz. As discussed .65 — Modulated 18" clock ! Modulatedil 9t clock
in Section IT Part C, the interfering il harmomc& e hmmm“c‘&:TK |
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unnecessary. Therefore, direct RSSI

tests can help to find out the optimal Figure 7: Duplexer-based RFI test results
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duty cycle setting for desense =
mitigation for all TX/RX

bandwidth settings. There is a
80

commercial tool installed on a PC
that can control and communicate
with the phone under test. Real- 85
time RSSI can be directly recorded
on the PC. Measurements were

done for 3 different TX bandwidth
settings and a sweeping of duty

cycle from 46% to 54% with the o

resolution of 0.1% (finest resolution

RSS! /dBm

of the signal generator). Equation- 100

based RSSI change predictions will

be given by (7).
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46
The trends of desense level, as

Duty Cycle /%

shown in Figure 8, changed for
different bandwidths are well
captured. The smaller bandwidth,
the higher suppression on desense
can be achieved using this clock-duty tuning method.
Ideally, if the modulated clock harmonics are the

only noise sources, and the duty cycle can be tuned
with 0.05% resolution as the dashed red curve shows,
desense can be mitigated by 20 dB (47.35% or 52.65%)
for the 1.4 M Hz bandwidth case. However, due to the
existence of other small noises and the limitation of
the signal generator’s finest tuning capability, a 10 dB
mitigation is the best improvement. For the 5 MHz
bandwidth case, the actual measurement won’t be able
to resolve such a small difference of 1.5 dB.

CONCLUSIONS

'This paper demonstrates a comprehensive
understanding of how the modulated harmonics will
undermine the receiving sensitivity in an FDD mode
RF system. Based on the understandings, a new
direction that changing the spectrum envelope by
tuning the noise source clock duty cycle is proposed
to mitigate desense for the first time. Equation-based
estimations have been derived and well validated
with the real product measurements. When the
interfering clock signals do not require a strict duty
cycle to function properly, this tuning method can be
used to suppress desense without any modifications
on the layout design. Therefore, in the future, the
modulation-involved desense problems can be solved
in a new applicable method for engineers.@

Figure 8: Direct RSSI test results
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45th Annual Meeting and Symposium of the Antenna Measurement Techniques Association

October 8-13
Seattle, WA

The Boeing Company is proud to host the 45th Annual
Symposium of the Antenna Measurement Techniques
Association (AMTA), a non-profit, international
organization dedicated to the development and
dissemination of theory, best practices, and
applications of antenna, radar signature, and related
electromagnetic measurement technologies. To learn
more about AMTA, visit www.amta.org.

Symposium Highlights

High-guality technical papers presented on a continuous
basis over four days — no parallel sessions

Exclusive technical tour of Boeing’s 737 production factory
Practical full-day Boot Camp

Exhibits showcasing the latest innovations in antenna, RCS,
and 5G OTA/MIMO measurements

Networking, social events, and daytime companion tours

REGISTRATION NOW OPEN!

For details and to view the Preliminary Program visit

www.2023.amta.org

Hosted by

@__ﬂﬂflﬂa

Co-Hosted by
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THE LEGAL PERILS OF

CUSTOMER SERVICE

manufacturer’s duties are very broad and * Pre-sale advice from the customer service personnel
A encompass many different layers of the chain of a component parts supplier to an OEM or a higher

of production. In addition, some of these duties tier supplier who wants to know what component to
extend to those in the chain of distribution, namely, buy and how to use it or install it correctly.

distributors, dealers, retailers, and service personnel. ) )
* Post-sale advice from customer service personnel

to customers as to how to use the product safely.
This could help the customer with assembly or
installation, or to help solve a specific problem.

Here are some of the types of customer service advice
that can create the most significant risks:

* Pre-sale advice by the manufacturers of the finished

product (original equipment manufacturer, or * Post-sale investigations after a customer has suffered
OEM) to an end customer who wants help in an incident or a “near miss.” The incidents could
deciding what product to buy and how to use it involve the product not operating properly or damage

safely and correctly. to the product or other property, injury, and death.




Kenneth Ross is a Senior Contributor to In Compliance Magazine, and a former partner and now
Of Counsel to Bowman and Brooke LLP. He provides legal and practical advice to manufacturers
and other product sellers in all areas of product safety, regulatory compliance, and product liability
prevention, including risk assessment, design, warnings and instructions, safety management,
litigation management, post-sale duties, recalls, dealing with the CPSC, contracts and document
management. Ross can be reached at 952-210-2212 or at kenrossesq@gmail.com. Ken’s other
articles can be accessed at https://incompliancemag.com/author/kennethross.

By Kenneth Ross

* Post-sale advice to customers about a recall, repair,
or some other corrective action undertaken to fix a
safety issue involving the product.

This article will discuss the legal responsibilities of
different entities in the supply chain and offer practical
advice on how to meet those responsibilities.

PRE-SALE LAW

Rarely are totally new products manufactured that
don’t evolve from earlier products made by that
OEM or another OEM. Therefore, there is lots of
information that has been developed or should have
been developed that will inform an OEM about the
safety and quality of a predecessor product, how
consumers use similar products, and what kinds of
problems consumers have when using the product.

Any manufacturer of a finished product or a
component part needs to consider this information,
especially on prior product designs, and how the
products have been used and misused in the past.

Is this information available, adequate, misleading,
incomplete, overstated, or understated? Does the
manufacturer need to search their databases to find
such information received from consumers or talk to
dealers and retailers about problems earlier consumers
have had or almost had? And are competitors of
similar products having the same or other problems?

Some of this information can be found in the various
U.S. Consumer Product Safety Commission (CPSC)
incident databases or by simple internet searches using
keywords for the finished product or component.
There are also legal databases that keep track of some
lawsuits and settlements or verdicts involving those
products. Also, some trade associations or standards
groups might be willing to inform you about product
problems, incidents, and lawsuits involving that
category of products.
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Gathering all the information that is readily available
will be helpful in identifying problems or potential
problems that need to be considered by the manufacturer
as they design a new product or redesign an earlier
version of the product. This information then can be
considered during the manufacturer’s risk assessment.

If the manufacturer misses pertinent information
from consumers or elsewhere that might have changed
the product’s design, warnings, instructions, or
marketing literature, they could be liable for selling a
defective product and their conduct might be deemed
“negligent.” With some of this information available,
the manufacturer has an opportunity to better
anticipate potential problems so that they can take
steps to mitigate the risk.

While a lot of this information should be obtained
by the design engineers, it is true that much of this
information could be obtained by customer service
personnel of the manufacturer, the dealer, or the
retailer. So someone needs to search for it as it will
not get to the design engineers unless someone in
customer service believes that it is pertinent to future
designs or to fixing a product in the field.

POST-SALE LAW

It is after the sale of the product, whether a finished
product or a component product, where customer
service is most important. The customer service
personnel are the eyes and ears of the manufacturer.
Now there are questions, issues, and problems being
raised by dealers, retailers, and customers that relate to
products that were just sold.

'The law is very broad in this area and the consequences
of doing a poor job of identifying and analyzing post-
sale risks are very significant. In most jurisdictions

in the U.S., manufacturing, designing, and selling
safe products does not totally satisfy a product
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manufacturer’s legal duties. U.S. courts have held that
manufacturers have a duty to warn product users when
they learn of risks in their product after sale, even if
the product was not defective when sold.

Case law requires manufacturers or product suppliers,
in certain instances, to provide post-sale warnings

or possibly to recall or repair their products. In
analyzing possible post-sale liability, it is important
that manufacturers and product suppliers be aware

of the factors that may trigger a post-sale duty under
common law. In addition, manufacturers and product
suppliers need to be familiar with post-sale duties
imposed on them by U.S. government agencies and,
if the product is sold outside the U.S., by foreign

government agencies.

Armed with this knowledge, they can establish
procedures to identify and quantify the existence of
risks and implement appropriate post-sale remedial
measures to prevent or limit their post-sale exposure.

'The law concerning post-sale duties is based on
negligence. And it is clear that the product does not
have to be defective when it was sold. One description
of the law is as follows:

“One engaged in the business of selling or otherwise
distributing products is subject to liability for harm

to persons or property caused by the seller’s failure to
provide a warning after the time of sale or distribution
of a product if a reasonable person in the seller’s position
would provide such a warning.” Restatement 3 of
Torts (Products Liability), American Law Institute.

And the “reasonableness” of the seller is based on
these four factors:

1. 'The seller knows or reasonably should know that
the product poses a substantial risk of harm to
persons or property; and

2. Those to whom a warning might be provided can
be identified and can reasonably be assumed to be
unaware of the risk of harm; and

3. A warning can be effectively communicated to and
acted on by those to whom a warning might be
provided; and

4. 'The risk of harm is sufficiently great to justify the

burden of providing a warning.

'Thus, a jury could hold a manufacturer liable for
violating its post-sale duties if these four factors
are proven.

Customer service personnel will be aware of and
provide information to the company that they

receive after sale that could help the seller conclude
that the product poses a substantial risk of harm

to persons or property. And if they don’t have this
information or didn’t provide it to the relevant people
in the organization, then the manufacturer could be
considered negligent.

On this point, the law says that the general duty

of reasonable care may require manufacturers to
investigate when reasonable grounds exist for the
seller to suspect that a previously unknown risk exists.
However, to put some restrictions on this broad duty,
the law says that “constantly monitoring product
performance in the field is usually too burdensome”
and not doing so will not support a claim of violating
a post-sale duty.

Despite this language, plaintiffs have tried to use the
law to impose a broader duty on product suppliers

to establish systems to obtain information from the
field. The failure of a manufacturer to set up a system
to gather post-sale information and then claim a lack
of knowledge may appear unreasonable to a jury,
especially when this information could be obtained
with little effort and expense.

In addition to receiving calls from customers and
dealers, the growth of the Internet and social media
has made it even easier to find post-sale information
and easier for manufacturers to receive this information
from those who want to communicate with them
about it. However, much of this information will be
unverified, and possibly overstated, inaccurate, or
incomplete. Consequently, manufacturers must decide
how to follow up and when to investigate such reports
to determine the facts and to minimize avoidable
problems that these reports identify.

Being aware of all information—good and bad, true
and untrue, complete and incomplete—can be helpful
if a company can identify and verify the important
information, adequately evaluate and document it, and
take any warranted corrective actions.



PRE-SALE SAFETY SYSTEMS AND
CUSTOMER SERVICE

Obtaining necessary information before the design
and sale of the product is an essential part of any
manufacturer’s product safety management program.
Those designing new products, along with the product
safety professionals, need to identify the information
they need to meet their responsibility to sell a
compliant and reasonably safe product. It is going

to differ depending on the product, prior experience
with similar products made by the manufacturer

or others or with safety-critical components, the
existence of any standards or regulations that apply

to the product, and the occurrence of any incidents,
claims, or litigation that pertain to the product or any
of its components.

Some of this information is not easy to obtain. And
trying to confirm its accuracy and interpret what it
means can be difficult. But any diligent manufacturer
must try their best to get what information they need
or be prepared to explain later why this information
isn’t important or difficult to obtain.

Customer service personnel can be helpful or
harmful in this phase of development. I worked for

a component supplier who asked me to interview
their customer service personnel about the advice
they gave during the sales process. OEMs would call
them and ask for a recommendation on which of their
components to buy. The customer service personnel
didn’t know when to give a recommendation and
when not to.

Many times, the OEM could not tell the component
supplier where the component would be used and the
temperatures, pressures, and contaminants to which
the component would be subjected. In that case, they
weren’t sure what component and what size would be
appropriate. But they wanted to be helpful and didn’t
want to jeopardize a sale. I thought it was acceptable
to give such advice if they clearly documented what
the OEM told them about how the component
would be used and told the OEM that their
recommendation is based on this information. So, if
the information is incorrect or changes later, then the
recommendation is not valid. In any case, it should be
clear that the final decision is the OEM’s and not the
component part supplier.
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Some component part suppliers tell their customer
service personnel that they aren’t allowed to give
advice even if the OEM knows exactly how they are
going to use the component. They want the OEM to
rely on the catalogs and other marketing literature to
select the correct component. This seems a little too
protective and the component part supplier should
want to be sure that the OEM purchases the correct
component and installs it correctly.

Many times, the component part supplier will know
or should know that the component is incorrect for a
particular use. However, they don’t want to miss out
on a sale. When the component doesn’t work correctly
and litigation ensues, both parties will blame each
other, and it is very difficult to figure out who was

at fault. Documenting the sales process by customer
service personnel can help to understand the history of
what was said by different parties.

POST-SALE CUSTOMER SERVICE

When we think of customer service, we usually think
of questions and contacts by customers to the OEM’s
or seller’s customer service personnel after sale of the
finished product. This is the most important function
for customer service and the one that can most impact
safety and liability.

Things come up after sale that may indicate a potential
or real current or future safety issue, a reporting
responsibility to the CPSC, and a possible corrective
action or recall with products in the field. What is
written or not written, what is investigated or not
investigated, and what information is obtained can
have a huge impact on future safety actions and help
or hurt in the defense of litigation.

After advising companies on product safety efforts
over many years, I can say that most companies have
customer service programs that could be improved,
some significantly. And the lack of good customer
service procedures and documentation makes the job
of analyzing future safety risks much more difficult.
This can result in more accidents, more risk of being
fined for late reporting by the CPSC, and more
difficulty in defending claims and lawsuits.

One of the main deficiencies in customer service
efforts is a reluctance to get sufficient information
from a customer or a person who was injured. It is
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areal dilemma. Customer service views their job

as helping the customer, not giving them the third
degree to determine what or who caused the accident
and injury. However, trying to figure out what
happened and what caused it is key to determining
how to respond to the customer and what, if anything,
needs to be done with products already sold.

Don Mays, in an article in ADK’s 2023 Product
Safety and Recall Directory, said the following about

questions to ask when an injury or damage occurs:

“Say, for example, a consumer calls a company and
claims that the company’s product caught fire. Did the
product actually catch fire, or did it almost catch fire?
Were there visible flames or was it just smoke or did the
product get very hot? Were the flames contained in the
product itself, or did they escape the product? Was anyone
or anything burned? If someone was burned, did they
seek professional medical treatment for the burn or did
they self-treat?

“If professional medical treatment was sought, was the
treatment in a clinic or a hospital emergency room? Were
they admitted to the hospital? Was there a diagnosis
citing the severity of the injury ... first-, second-, or
third-degree burn, for example? Can they provide

any documentation or a photo or video evidence of the
problem? And should the agent ask for the customer

to return the product for further examination by the
companies’ engineers?”

An additional problem is deciding what to do about
a customer that is clearly exaggerating their injury or
describing an accident scenario that is implausible.
Challenging a customer’s story is very awkward and
tricky, given the goal of trying to appease a customer
and resolve their problem.

It is hard to ask a mad or grieving customer or parent
these questions. But it is imperative to get this
information to decide what to do with this contact.
Should it be escalated for follow-up by the safety
group, or should an investigator contact the customer
and do a more professional and comprehensive
investigation?

For any matter reported to the CPSC, the agency
will want this information so that they can evaluate
whether and when a matter should have been reported

and what kind of corrective action may be appropriate.
In addition, the CPSC may do their own in-depth
investigation in which the injured party may also
misstate what happened and minimize any mistakes
they made in using the product.

GUIDELINES FOR CUSTOMER SERVICE

Every customer service group needs to establish policies
and procedures that are appropriate for their product,
their risk, their field experience, the type of questions
coming from consumers, and the answers that the
consumer expects to receive. They are also based on
factors such as the experience of the customer service
personnel, the customer service scripts that are created
and how closely these personnel must stick to the script,
how many calls are received monthly and how many of
them involve injuries. Also, relevant to consider is the
quality and quantity of product safety professionals at
the company and their expertise with the products.

There are a number of “best practices” identified by
various documents that a company can refer to in
setting up a customer service function. These are
contained in various standards that talk about product
safety, product recalls, and complaint handling.

ISO 10002 is an extensive standard that just focuses

on complaint-handling procedures. Its title is “Quality
management — Customer satisfaction — Guidelines for
complaints handling in organizations.” It has sections

on guiding principles, complaints-handling network,
planning, design, and development of a complaint-
handling system, operation of the process, and
maintenance and improvement of the complaint-
handling process. Also see ISO 10377 which focuses on
product safety and ISO 10393 which deals with recalls.

I have some suggestions from my legal perspective
that you should consider. These may or may not be
contained in these standards.

¢ It is acceptable to say that you are sorry that the
incident or problem occurred, but don’t admit
liability unless the company has decided to try to
compensate the customer for such an incident.

* Don’t discuss other similar problems or incidents
that have been reported to the company. However,
tell the caller that the company really wants to
know what happened and why so that it can try
to reduce the chance of incidents similar to theirs

happening again.



* Document what the consumer says but make it
clear that they are the ones who are saying it. Don’t
say things to the consumer that make it look like
you agree that the product caused the incident and
is unsafe.

* If what they tell you sounds implausible, don’t
tell them that. But ask more questions in a
non-judgmental way to try to clarify what really
happened and why.

* Develop a list of trigger words which, if used by
the customer or dealer, will cause the contact to be
escalated to someone higher up in customer service
or to someone in the product safety department.

* Don’t offer to the consumer any opinions or
conclusions as to what you think happened and why
unless you are confident that the company will agree
with what you say.

* Don’t promise to tell them the results of your
investigation. But if they insist, tell them that you
will have someone report back to them. This should
be in writing.

* If someone has been injured, find out exactly what
happened prior to the accident. This involves the
injured and anyone else who was nearby. Find
out about the environment, time of day, weather,
lighting, etc. Get detailed information on what
happened to the injured and what they did about
it — seek medical assistance, where, and what kind of
treatment. If they say there was a fire or explosion,
don’t just take their word for it. Ask more questions
as to exactly what happened and what they saw.

¢ If the caller is willing, do a Facetime, Zoom, or
Teams call so you can see them, and they can see
you and they can show you the product and show
you exactly how they used the product and what
happened. Record the call if they agree to it.

* Find out where the product is now. If appropriate,
ask if a company person can come see it or if the
customer would be willing to send it back for
inspection.

* Properly categorize and route the complaint. After
your initial investigation is complete, categorize it
according to its level of risk and potential for future
incidents. Forward the investigation, consumer
data, and product data to the proper department in
the company.
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* Develop monthly reports that clearly show the
number of calls, the reasons for the calls, any
incidents or near misses, and why they may have
occurred, and route the reports to upper management
and the Law Department. If you have a product
safety committee, also send the reports to committee
members and periodically discuss the results of these
contacts and investigations with them.

* Select customer service personnel who can ask good
questions, ask appropriate follow-up questions, and
who can document the answers properly. Train
these personnel and other company personnel who
may be in contact with customers or suppliers about
information gathering and escalation procedures.

* Train dealers about these procedures if customers
are likely to contact dealers about safety problems.

* Ask retailers whether they are doing their own
investigation and the circumstances in which they
request that the customer contact the manufacturer.
Inform retailers what kinds of customer contacts
should be routed to the manufacturer and how to
route them.

CONCLUSION

Every company’s complaint-handling process is going
to be different. However, the standards and guidelines
mentioned in this article are ideas that should be
considered when establishing a program. Every
company should develop a program that is adequate
for their purposes and one that they feel comfortable
defending if it is under attack by the CPSC or a
plaintiff’s attorney.

Whatever you do, someone will argue that you should
have done more. The goal of any program is to find
out what is helpful to manufacturers and consumers
and what might be considered reasonable by a jury.
Do the best you can do, document the process,
continually evaluate whether it is serving your needs,
and improve it if necessary. Whatever you do, you
always want to look like you are diligent in learning
about safety issues and doing whatever is necessary to
solve them and preventing them from occurring again
in the future. @
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RETURN-CURRENT DISTRIBUTION IN A
PCB MICROSTRIP LINE CONFIGURATION

Part 1: Solid Reference Plane

By Bogdan Adamczyk and Scott Mee

his is the first article of a two-article series

devoted to the return current distribution in a
2-layer FR-4 PCB microstrip line configuration with
a solid reference plane. This topic was discussed in [1],
where the analytical results for a solid reference plane
were presented. In this article, we compare these
analytical results to the CST Studio simulation results.
Simulation results closely follow the analytical results
and give an insight into the details of the return current
distribution. In Part 2, we will discuss the return current
distribution in the reference plane containing numerous
via anti-pads (cutouts).

1. RELEVANT BACKGROUND

In [2], the return path of high-frequency current was
discussed for a two-layer PCB configuration shown in

Figure 1.
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PWR °
GND ———@

A
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At points 4 and B, vias connect the top trace to the
ground (reference) plane. The forward current flows on
the top trace as shown in Figure 2.

Upon reaching the point B the current travels to

the reference plane and returns to the source (4).
Current returns to the source through the path of /east
impedance. At high frequencies, the return current
takes the path of least inductance, which is directly
underneath the forward current trace, because this
represents the smallest loop area (smallest inductance).
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Figure 1: Two-layer PCB with a solid reference plane

Figure 2: Forward current flow
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'This is shown in Figure 3
(not drawn to scale).

2. RETURN CURRENT
DISTRIBUTION IN THE
REFERENCE PLANE -
ANALYTICAL RESULTS

The microstrip line geometry
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is shown in Figure 4, where :l Lowest inductance path
the trace of width wis ata &
height 4 above a reference High inductancepath *
plane; x is the distance from ;
the center of the trace. X /
B x
The current distribution in the
reference plane underneath Large loop area
the trace is described by its e 3 Path of the hieh
. igure 3: Path of the high-frequency return current
current density [3], J{x): & sh-irequency
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where I is the total current flowing in the loop. This W
formula is valid at frequencies where the resistance of 1 '
the reference return plane is negligible compared to its ! !
inductive reactance. This effect will be visualized in [ N
the simulation section of this article. h -
1
'The current density underneath the center of the trace is: — X
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J(0) = = [tan & (E —tan™! (ﬂ)] 2) Figure 4: Microstrip line geometry
Figure 5 shows the MATLARB plot of (normalized)
current density underneath a trace as a function of x/5.
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Figure 5: Current density underneath a microstrip trace
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Note that most of the current tends to remain close to

wire has more inductance than a broad, flat one).

the area underneath the trace. As the distance from
the center underneath the trace increases the current

density becomes smaller.

Were the current spread farther apart from the signal
trace, the total loop area between the outgoing and
returning signal paths would increase, raising the
inductance.”

3. RETURN CURRENT DISTRIBUTION IN THE

REFERENCE PLANE - SIMULATION RESULTS

Let’s verify the analytical results of the previous
section through simulation. Figure 6 shows the CST
Studio model of a two-layer PCB with a solid copper

reference return plane and a microstrip
trace on the top layer. A source signal
having an impedance of 50 ohms is used
to excite the model.

Figure 7 shows the return current
path (forward current trace is hidden)
flowing in the reference plane at
different frequencies.

Observations: At 10 Hz the return
current spreads wide over the reference
plane, flowing both under the top trace
and directly from the load port to the
source port. As the frequency increases
to 100 Hz, more of the return current
flows under the trace (with a narrower
spread), and less of it flows directly
from the load port to the source port.
'This trend continues as the frequency
increases to 1 kHz.

The results for 10 kHz and beyond
show something very interesting. As the
frequency increases beyond 10kHz, the
return current path remains virtually
unchanged, predominantly flowing
beneath the forward trace. In other
words, the return current path and
current density no longer depend on
frequency. The frequency is high enough
that the resistance of the return plane

is negligible compared to its inductive
reactance, [3].

This phenomenon is explained in [4], as
follows: “The current distribution, ...,
balances two opposing forces. Were the
current more tightly drawn together, it
would have higher inductance (a skinny

Figure 8 shows the details of the PCB simulation
model used to plot the current density distribution.

A straight line that cuts down the middle of the
longitudinal axis of the reference plane is used to
obtain the simulated magnitude of the current density.

Source port

Layer 1= 3 mm wide 50 02
microstrip trace

1.6 mm thick
2-layerPCB, .= 4 6
50 0 termination

Layer 2 - Solid return plane,

Conduectivitys = 596 x 107 S/m

Figure 6: CST Model — Two-layer PCB with solid reference return plane
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Figure 7: Return current path at different frequencies
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Figure 8: Board geometry and the centerline location
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Normalized current

Current Distribution across the long axis of the PCB

distributions at
different frequencies
along the z-axis are
shown in Figure 9.

When the frequency
is above 10 kHz, the

current distribution
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is consistent with the
result presented earlier
in Figure 7.

The next article will discuss the return plane current
distribution for a PCB with numerous via anti-pads
(cutouts) in the reference plane, shown in Figure 10. @

Figure 9: Normalized current distributions at different frequencies

Layer 2 - return plane with cutouts,
Conductivity ¢ = 5.96 x 107 S/m
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Figure 10: PCB with cutouts in the reference plane
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CAN ELECTROSTATIC DISCHARGE DESIGN
PROBLEMS BE SOLVED WITH ELECTRONIC

DESIGN AUTOMATION TOOLS ALONE?
Part 1. What are EDA tools good for?

By Michael Khazhinsky, Eleonora Gevinti, Krzysztof Domanski, Guido Quax,

and Matthew Hogan for EOS/ESD Association, Inc.

oing back several decades,

Electrostatic Discharge
(ESD) design and layout checks
that were done manually were
laborious and time-consuming,
let alone not confidently reliable.
These issues have been exacerbated
by more advanced technologies
along with the introduction of
System on Chip (SoC) with
digital, analog, and RF domains
interacting. Thus, the complexity
of ESD design verification needed
sophisticated tools to bring in
efficiency.

Nowadays, Electronic Design
Automation (EDA) tools are
particularly good at performing a
considerable number of verification
tasks in a very short time for ESD
robustness and efliciency at both
the schematic and layout levels on
a broad spectrum of aspects. They
brilliantly solve the well-known
past issues of error-prone manual
verifications. EDA tools’ flexibility
allows one to employ them in
every phase of the project design
(from early debugging to final
sign-off). They can be used directly
by IC designers if a conscious
usage is made. The involvement of
ESD experts can be minimized
during development.

The EDA checks can efficiently
span a huge multitude of objects
present in schematic and layout
(components, circuits, nets, layers,
properties) within a relatively short
time. EDA tool precision can be
tuned to obtain an advantageous
tradeoft between accuracy and
runtime. This is important to get
complete verification results in time
for a project design tape out.

Contemporary ESD EDA check
tools can be divided into static
and dynamic. The dynamic tools
rely on electrical simulations of
the ESD network, whereas the
static tools rely on hard-coded
rules predefined in runsets. Static
checks are regarded as more reliable
than dynamic checks for standard
(general-purpose) architectures.
Static checks are widely used in
the industry and offered by many

vendors and foundries.

The contemporary static-check
tools constitute a flow that
encompasses several aspects

of ESD codesign, extracting
information from schematics
(circuit topology) and layout
(resistance/current capability of
metallization). If properly executed
and defined, these checks can
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October 1-6, 2023

ASSOCIATION & Riverside 'Con\'/entlon Center
Riverside, CA

Program and registration details updating at:
https://esda.events/
Our program is packed! While we prepare for the full program,

check out the incredible tutorials available this year and the deep
discounts for registering early for the symposium!

Tutorials offered: Symposium pricing:

FC340: ESD Program ESDA Member: $600
Development and Assessment - Changes to $800.00 after
ANSI/ESD S20.20 Seminar - Monday, July 24, 2023

Two days ($1,710)

FC100: ESD Basics for the ESDA Life Member Fee $525.00
Program Manager ($950) Changes to $725.00 after

Monday, July 24, 2023
FC101: How To's of In-Plant
ESD Auditing and Evaluation

Measurements ($950) Non-ESDA Member Fees $700.00
Changes to $800.00 after
DD/FC240: System Level Monday, July 24, 2023

ESD/EMI (Principles,
Design Troubleshooting, &

Demonstrations) - ($585) Membership discounts apply to
current members as of May 31,
DD134: Fundamentals of ESD 2023. Memberships processed
System Level ($585) after this date will not apply.
Register at:

https://cvent.me/G57zBw
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INNOVATIVE SOLUTIONS FROM
THE GLOBAL EXPERTS

ETS-Lindgren is an international manufacturer of systems and components that measure, shield, and control electromagnetic and acoustic energy. Our products
are used for electromagnetic compatibility (EMC), microwave, and wireless testing, electromagnetic field (EMF) measurement, radio frequency (RF) personal
safety monitoring, magnetic resonance imaging (MRI), and control of acoustic environments. Simply put, ETS-Lindgren enables our customers to develop the next

generation of products that improve lives, enhance medical outcomes, and contribute to the growth of human well-being on a global level.

As much as we're recognized for our technology, innovation, and engineering expertise, we are very much a people company. Across the globe, we bring an
understanding that the most effective solutions begin with something far more basic than the products and technology we develop, they begin with a partnership
between people. ETS-Lindgren’s experts are industry involved within the standards communities and support global initiatives of education and development of

the next generation of technical professionals.

Headquartered in Cedar Park, Texas, with offices in North America, Europe, and Asia, we are a multinational organization that celebrates our diversity and
encourages both personal and professional growth. ETS-Lindgren is a wholly owned subsidiary of ESCO Technologies, a leading supplier of engineered products
for growing industrial and commercial markets. ESCO is a New York Stock Exchange listed company (symbol ESE) with headquarters in St. Louis, Missouri.

For more information, visit our website at www.ets-lindgren.com or contact your local ETS-Lindgren representative.

Connect with us at:

m a o a COMMITTED TO A SMARTER,
MORE CONNECTED FUTURE

ETS-LINDGREN

An ESCO Technologies Company

Offices Worldwide | ets-lindgren.com
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