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Welcome to KGB...

And to this issue of our “personal communications” to our
friends, clients, and colleagues about EMI issues, problems
and solutions.

This KGB discusses what we call “"CONC”, or the
“cost of non-compliance.” As engineers, costis always a
factor, whether we like it or not. For example, anyone can
build the world’s best washing machine for a million dollars.
The real challenge is to build a highly reliable washing machine
that pleases customers, and that can sell for a couple of
hundred dollars and still make a decent profit.

One issue that often drives up engineering costs is the
compliance with regulations, such as those for EMI/EMC.
The earlier in the design process EMI/EMC is addressed, the
better. Fixing problems at the end of a project (when most
EMC tests are done) can be expensive and frustrating. Even
more expensive is fixing a problem in the field, which can
mean product recalls or sending out field personnel. As the
old saying goes, “For the want of a nail, a horse was lost... for
the want of a horse, the battle was lost...”

Our advice — don't CONC yourself out. We'll look at the
CONC factors in several industries, and share our perspectives.
As always, if we can help you with any of your EMI problems...
from designs to disasters... give us a call at 1-888-EMI-GURU.

Best Regards...Bill Kimmel, PE, and Daryl Gerke, PE

EMC Winter Workshops 2004
Orlando, FL - San Diego, CA

Even though it may be hot outside right now, winter will
still be here in six months. It's not too soon to start thinking
about a winter break, and a chance to learn more about
EMC systems, design, and troubleshooting.

This is the only time we offer the one day EMC Troubleshooting
Workshop, so even if you have attended our other classes
(Grounding & Shielding or EMC & Signal Integrity in PCB),
you still have a good reason for some midwinter fun in the
sun. Of course, you can always attend all four days for an
EMC refresher. \Watch www.emigury.com for details.

Shows and Conferences...
Here are some shows and meetings we are involved with
that may be of interest. Call us if you'd like more details.

- IEEE EMC Symposium... August 18-22, 2003, atthe
Hynes Convention Center in Boston, MA. We will be there, of
course. Daryl will present a tutorial session on Monday on
EMC Systems Engineering, and both Bill and Daryl will chair
technical sessions on Tuesday.

- Power Line Interference Workshop... September 15-16,
2003 at the Airport Ramada Inn in Spokane, WA. This will
include presentations by Marv Loftness, author of the AC
Power Interference Handbook (see our book review.)

Public EMC Seminars...

Here are the cities for the Fall 2003 schedule for the EMC/SI
seminar series co-sponsored by Tektronix and Kimmel Gerke
Associates, Ltd. For more information, visit our web site at
WWWW.EMIGUIU. COIM.

- Portland, OR - September 8-9-10, 2003
—Tektronix Campus Bldg. 38, Beaverton, OR

- Denver, CO - September 15-16-17, 2003
— Courtyard by Marriott, Louisville, CO

- Chicago, IL - September 29-30-October 1, 2003
—Hampton Inn, Schaumburg, IL

- Minneapolis, MN - October 6-7-8, 2003
—Hampton Inn, Bloomington, MN

- Detroit - October 13-14-15, 2003
— Hotel Baronette, Novi, Ml

- Lincoln, NE - October 22-23-24, 2003
—Nebraska Center for Excellence in Electronics

- Los Angeles, CA - November 5-6-7, 2003
—Hacienda Hotel at LAX, El Sequndo, CA

- San Jose, CA - November 10-11-12, 2003
—Hampton Inn & Suites, San Jose, CA

- Phoenix, AZ - November 17-18-19, 2003
—Embassy Suites, lempe, AZ

By the way, four or more from the same company qualify for
a 10% discount. These classes are also available in-house —

if you have 10 or more students, it often makes sense to
hold an in-house class. For more information, visit our web
site, www.emiguru.com, or give us a call at 1-888-EMI-GURU.
You may also now register on-line at WWw.emigury. com.
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Focus on “Cost of Non-Compliance”...
It has been said that engineering is a marriage of science
and economics. Cost is always a factor, from design to
manufacturing to support in the field. Engineering decisions
are routinely made based on both technical and economic
trade-offs. To be blunt, if our companies don't profit, they
don’t stay in business.

Soitisin the world of EMC engineering. As most of you know,
we regularly argue for addressing EMC early in the design
process. We are big believers in “pre-compliance” engineering
tests, and allowing for contingent components (ferrites, filters,
etc.) It's allabout managingrisk. We've even coined a term
— CONC — or “cost of non compliance” to focus attention
on these issues.

Four key factors — \Xe've identified four key CONC factors.
The obvious ones include cormponent costs (ferrites, capaditors,
filters, shields, etc.) and test costs (to validate the design). Less
obvious, but often more important are /ziure costs (recalls,
lawsuits, etc.) or /ost opportunity costs [being late to market).
Allof these factors should be considered when it comes to EMC.

In this article, we’ll look at the CONC for a range of industries.
We’ll share our insights and suggestions, based on our many
years as EMC consulting engineers working in each of these
industries. Incidentally, itis important to keep these differences
inmind if you switch industries —the focus if often quite different.

Commercial — Most commercial products are produced in
high volume, and are very price and market sensitive. Thus,
the main commercial CONC factors are cormponent costs,
and /ost opportunity costs. For certain products, 7aiure costs
may be important if recalls are involved, or if failures result in
tarnishing the company’s image. 7est costsare usually not a
major factor in the overall program budget.

For commercial products, we advocate EMC design reviews
as the circuit boards and packaging are developed. These
should be supported by “pre-compliance” EMC tests to
uncover problems as early as possible. If market timing is
important, we usually suggest a slightly conservative design
approach that can be optimized and cost-reduced after
production begins. Better to be in the marketplace with a
product that costs a little bit more, than not be in the
marketplace at alll

A KGB Bullet...

Interested in automotive EMC? Here is a link to an ARRL
(American Radio Relay League) web page that has some
details, plus links to automotive sites by DaimlerChrysler,
Ford, General Motors, and more.

WWW.arT. orgy/tis/info. rfcar hom/
The ARRL is an amateur radio organization, and publishes
OS7Tmagazine and many useful handbooks.

Industrial/Telecomm — Most products in these sectors are
produced in moderate volumes (although some may be high)
and usually are not as price sensitive as commercial products.
High reliability is important, and the markets can be quite
competitive. Thus, the main industrial/commercial CONC factors
are /ailure costsand opportunity costs. Cormponent costs
and tests costs are secondary concerns.

Due to reliability concerns, we usually recommend strong I/O
protection (filters and transient protectors) and emphasize
immunity issues (ESD, RF interference, power disturbances.)
We often recommend going beyond the immunity protection
minimums required for CE marking, particularly for ESD. For
a $100,000 system, itis better to spend an extra dollar or two
on parts than to spend $10,000 to repair installed equipment
in the field.

Medical = Most medical products are similar to the
industrial/telecomm products (moderate volume, moderate
price sensitivity) but with an added twist— very high to extremely
high reliability requirements. As a result, the failure costs are
usually the primary CONC factor driving medical EMC designs.

There are key differences between patient connected
equipment, and lab/diagnostic equipment. The former have
additional safety constraints due to leakage current limitations.
This often puts severe design constraints on filter designs.
Immunity is also crucial, particularly for devices where failures
could be life threatening, such as monitors or ventilators.
Analog circuits are common in medical designs, and are
particularly vulnerable to RE. The good news is that few well
placed parts go a long way.

We like to be involved very early in the design with medical
devices, particularly if they are patient connected. Since the
medical industry is highly regulated, we often need to deal
with detailed requirements provided by the FDA (US) or
Medical Device Directives (Europe.)

Automotive — Most automotive designs are extremely cost
sensitive, are produced in extremely high volumes, and must
work under extremely harsh conditions. Safety and reliability
are also key concerns. As a result, cormponent costs and
failure costs are they main concerns.

Avariation of the automotive market is the vehicular machinery
market (farm equipment, heavy trucks, road construction,
etc.) Inthose cases, the volumes are lower which relieves the
price pressure a bit. They are still driven, however, by the failure
COSts.

For any vehicular products, both immunity and emissions are
important. Due to cost sensitivities, we often recommend
“place-holders” on circuit boards for additional components
(ferrites, capacitors, etc.) to be added as needed. Special design
techniques may be needed for two layer boards. Fortunately,
due to the potential payback, time and money can be spent
on engineering and testing.
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