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FCC News

Commission Proposes Part 15 
Rules for Tank Level Radars

The U.S. Federal Communications Com-
mission (FCC) has proposed changes to 
its Part 15 rules to accommodate devices 
used to measure levels of materials and 
liquids in enclosed tanks. 

According to a Further Notice of 
Proposed Rule Making issued in March 
2012, the Commission is seeking to 
adopt technical rules for the unlicensed 
operation of so-called level probing 
radars (LPRs) in a number of different 
frequencies. LPRs are low-power 

operate on an unlicensed basis in the 
proposed frequency bands without 
causing harmful interference with 
other authorized services. Further, the 
Commission says that the changes would 
allow for the expanded development of 
a wider range of radar level-measuring 
devices, while harmonizing U.S. 
regulations with those in effect in the 
European Union. 

The complete text of the Commission’s 
Notice of Proposed Rule Making is 
available at incompliancemag.com/
news/1206_01. 

Amateur radio operators have played a 
vital role in natural disasters, providing 
a critical communications link for both 
first responders and victims. Mandated 
by the recently enacted Middle Class 
Tax Relief and Job Creation Act of 2012, 
the Commission’s research in this area 
is intended to provide a thorough 
review of the importance of emergency 
amateur radio communications, identify 
recommendations for the enhanced 
use of amateur radio operators, and 
determine ways to better integrate 
amateur radio operators into future 
Federal emergency response initiatives 
and programs.

radars that measure the level of various 
substances, such as gasoline or oil, 
in man-made or natural containers. 
LPRs can also be used in open-air 
environments to measure levels of 
materials, such as coal piles or water 
basin levels. 

The Commission believes that the 
adoption of technical rules would 
enable LPR devices to continue to 

Commission Seeks 
Comment on Emergency 
Communication by Amateur 
Radio Operators

The U.S. Federal Communications 
Commission (FCC) is seeking 
comments and recommendations on the 
uses and capabilities of amateur radio 
operations in emergency situations. 

The complete text of the Commission’s 
request for comments on emergency 
amateur radio communications is 
available at incompliancemag.com/
news/1206_02. Comments are due by 
May 17, 2012, and the Commission’s 
final report is expected to be submitted 
to Congress later this year. 

The FCC has proposed changes to its Part 15 rules to accommodate devices used to 
measure levels of materials and liquids in enclosed tanks. 
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and Hearing Aids in applications for 
certification of equipment. 

Manufacturers can also continue to use 
the 2007 version of the standard for 
compatibility testing and for equipment 
rating. However, they must rely on only 
one version of the standard, and must 
identify in their application the version 
being used. Grants of certification issued 
before January 1, 2010 under previous 
versions of ANSI C63.19 remain valid 
for HAC purposes. 

The complete text of the Commission’s 
Third Report and Order on HAC 
mobile handsets is available at 
incompliancemag.com/news/1206_03. 

FCC Adopts Latest Version 
of HAC Standard

Manufacturers of digital wireless phones 
seeking certification of their devices 
for compliance with U.S. hearing aid 
compatibility (HAC) requirements can 
now use the measurement and rating 
procedures contained in the latest 
version of ANSI C63.19.

In a recently-issued Report and Order, 
the U.S. Federal Communications 
Commission (FCC) has authorized the 
use of ANSI C63.19-2011 American 
National Standard for Methods and 
Measurement of Compatibility between 
Wireless Communication Devices 

Control EMI/RFI Interference
When you specify SHIELD-FLEX as your  Commercial-off-the-shelf (COTS) replacement

for mil spec shielding… You’re in Control!

Interference Control
SHIELD-FLEX shields sensitive equipment
and circuits from EMI/RFI emissions; both
ingress & egress.  Three levels of control
allow you to choose shielding
effectiveness to fit your project.

Cost Control
SHIELD-FLEX is flexible, adaptable & simple to
install, which translates to shorter
installation schedules and reduced budgets.
It is a cost effective alternative to custom
mil-spec shielded conduits or cables.

electri-flex company
www.electriflex.com/shield-flex.htm 

Call Today for more information
1-800-323-6174

mktg@electriflex.com

Good
Tinned copper
shielding braid
over steel strip

inner core

Better
Fully interlocked
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inner core

Best
Tinned copper 

shielding braid over
fully interlocked
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inner core

Also Available in
Halogen Free!

To request a FREE copy of the
Shield-Flex Whitepaper, visit

www.electri�ex.com/shield-�ex.htm

SHIELD-FLEX is a trademark of Electri-Flex Company, Reg. U.S. Pat. & TM. Off.

EMI/RFI Shielded Conduit

Manufacturers of 
digital wireless phones 

seeking certification 
of their devices for 

compliance with U.S. HAC 
requirements can now 
use the measurement 
and rating procedures 
contained in the latest 

version of ANSI C63.19.
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EU Commission Revises 
Standards List for  
R&TTE Directive

The Commission of the European 
Union (EU) has published an updated 
list of standards that can be used to 
demonstrate compliance with the 
essential requirements of Directive 
1999/5/EC, covering radio equipment 
and telecommunications terminal 
equipment (R&TTE).

According to the Directive, ‘radio 
equipment’ is defined as any product 
capable of communication via 
emission and/or reception of radio 
waves. ‘Telecommunications terminal 
equipment’ is any device intended to be 

EU Releases Updated 
Standards List for  
EMC Directive 

The Commission of the European 
Union (EU) has published an updated 
list of standards that can be used 
to demonstrate conformity with 
the essential requirements of the 
EU’s directive on electromagnetic 
compatibility (also known as the  
EMC Directive, 2004/108/EC). 

The EMC Directive applies to “any 
apparatus or fixed installation,” and 
regulates the “ability of equipment 
to function satisfactorily…without 
introducing intolerable electromagnetic 
disturbances to other equipment.”

EU Commission Publishes 
Standards List for Directives 
on Pressure Equipment, 
Pressure Vessels

The Commission of the European 
Union (EU) has published an updated 
list of standards that can be used to 
demonstrate conformity with the 
essential requirements of its Directive 
97/23/EC concerning pressure 
equipment, also known as the Pressure 
Equipment Directive (PED).

The PED addresses safety requirements 
covering the design, manufacture and 
testing of a range of equipment subject 
to a pressure hazard. The types of 
equipment covered under the scope of 

 European Union News

The EU Commission has released revised standards lists for the R&TTE Directive, 

the EMC Directive and the Pressure Equipment Directive. The lists were published 

in April in the Official Journal of the European Union.

connected directly or indirectly to the 
public telecommunications network. 
The scope of the Directive also includes 
certain medical devices and active 
implantable medical devices.

The extensive list of Cenelec and ETSI 
standards was published in April 2012 
in the Official Journal of the European 
Union, and replaces all previously 
published standards lists for the 
Directive. The revised list of standards 
can be viewed at incompliancemag.com/
news/1206_04.

The provisions of the EMC Directive 
do not apply to telecommunications 
terminal equipment, which are covered 
under the essential requirements of 
Directive 1999/5/EC (also known as the 
R&TTE Directive).

The updated list of CEN, CENELEC 
and ETSI standards that can be used 
to demonstrate compliance with the 
EMC Directive was published in 
April 2012 in the Official Journal of 
the European Union, and replaces all 
previously published standards list for 
the Directive. 

The complete list of standards can 
be viewed at incompliancemag.com/
news/1206_05. 

the Directive include pressurized storage 
containers, heat exchangers, steam 
generators, boilers, industrial piping, 
and other equipment used in the process 
and energy production industries, and 
in the supply of utilities, heating, air 
conditioning and gas storage.

The list of CEN standards, which was 
published in April 2012 in the Official 
Journal of the European Union, replaces 
all previously published standards 
lists for the PED. The complete 
list of standards can be viewed at 
incompliancemag.com/news/1206_06.
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It’s a tough, competitive world. If you let your guard down for a second, your competition could knock you out of the game.
So you’ve got to keep finding ways to get better, faster, more accurate. That’s the way we think at AR, and that’s why our customers welcome
our new products and new technologies. We can help you gain a competitive edge with innovations like the following:

MultiStar Precision DSP Receiver
This EMI receiver accurately performs over
30,000 CISPR detections at once to reduce
test time from days to minutes and insures that you detect
short duration disturbances!

MultiStar Multi-Tone Tester
This incredible system cuts RF immunity
testing from days down to hours by testing multiple frequencies
simultaneously. It saves time & money, and helps get your
product to market faster.

Dual Band Amplifiers
For the first time you can go from
0.7 to 18 GHz with the reliability
of solid state. You not only have new
freedom, you’ve got a two-amp
package that costs less, weighs less,

and takes up less space than two separate amplifiers.

Traveling Wave Tube Amplifiers
We may not have invented TWTAs,
but we definitely perfected them.
Our extensive line of TWTAs provide higher power up to 40 GHz.
Reliable power, compact size. We offer CW or pulse designs.

Laser-Powered E-Field Probes
Never needs batteries. Most continuous coverage from
5 kHz to 60 GHz and up to 1000 V/m field strength.
With outstanding accuracy, linearity and bandwidth.

Radiant Arrow Bent Element Antennas
We bent the rules and advanced the science of log periodic
antennas. Our bent element antennas are up to 75% smaller,
lighter, and more compact to fit in smaller chambers.

When Good Enough Is Not Good Enough

1.0 to 2.5 GHz Solid State Amplifiers
This amplifier family provides an
alternative to TWTA’s and offers better har-
monics, less noise and superior reliability.

Integrated Test Systems
AR can provide an all - in-one test system for any EMC
application from DC to 50 GHz. Everything you need

is right at your fingertips.
Our systems make
testing easy, accurate,
efficient and affordable.

When “good enough” isn’t good enough for you,
visit www.arworld.us/omni or call us at 215-723-8181. ISO 9001:2008
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Adjustable Mattress Bases 
Recalled Due to Fire Hazard 

Leggett & Platt of Georgetown, KY has 
recalled about 25,000 power foundations 
or adjustable bases manufactured in 
the United States for use with sleeping 
mattresses. 

According to the company, electrical 
components in the motor control board 
of the bases can fail and short, causing 
overheating and posing a potential fire 
hazard to consumers. Leggett & Platt has 
received 29 complaints of overheating 
in the electronic motor control board 
located in a housing underneath the 
deck of the power foundation, but no 
reports of injuries or property damage.

The recalled mattress foundations 
and bases were sold through mattress 
retailers nationwide from March 2008 
through October 2011 for between 
$1700 and $2200. 

More information about this recall is 
available at incompliancemag.com/
news/1206_09. 

An extensive list of the products  
seized by the CPSC during the 
fourth quarter of 2011 is available at 
incompliancemag.com/news/1206_07. 

Dishwashers Recalled Due 
to Fire Hazard

Viking Range Corporation of 
Greenwood, MS is recalling about 
2000 of its Viking-brand dishwashers 
manufactured in the United States.

The company reports that an electrical 
component in the dishwasher can 
overheat, posing a fire hazard to 
consumers. Viking says that it received 
21 reports of incidents related to the 
recalled dishwashers, including five 
reports of property damage. However, 
the company has not received any 
reports of injuries.

The dishwashers included in this recall 
were sold at appliance and specialty 
retail stores nationwide from June 2010 
through March 2012 for between $1425 
and $2000.

Additional details about this recall are 
available at incompliancemag.com/
news/1206_08.

CPSC Says It Has Stopped 
650,000 Unsafe Products at 
the Border

The U.S. Consumer Product Safety 
Commission (CPSC) says that its 
enforcement efforts have prevented 
nearly 650,000 potentially hazardous 
products from reaching consumers 
during the last three months of 2011.

Working in conjunction with U.S. 
Customs and Border Protection agents, 
CPSC port investigators reportedly 
screened more than 2900 imported 
shipments at ports of entry into the 
U.S. Using various testing methods and 
equipment, investigators identified about 
240 different products that violated 
mandatory federal standards, consisting 
of 647,000 individual product units. 

Topping the list of seized products were 
children’s products containing lead lev-
els in excess of federal limits, toys with 
small parts that could present a choking 
hazard to young children, and toys and 
childcare articles with banned phthal-
ates. Other seized items included defec-
tive hair dryers, lamps and holiday gifts. 
The majority of seized products originat-
ed in China, with a handful of products 
originating in Mexico and Japan.

You Can’t Make This Stuff Up

Many U.S. companies often look for foreign markets as a 
way of boosting sales. But the executives at Kohler, the well-
known maker of bathroom plumbing products, probably 
never anticipated the overseas demand for one of their more 
unusual offerings.

The Wall Street Journal reports that Kohler has hit it big in 
China with a high-end robotic toilet that retails for about 
$6400. The Numi-model toilet incorporates motion detectors 
and a remote control to open and close the toilet seat, and to 
flush the toilet after use. The Numi also features three separate 
bidet settings, a built-in stereo system, and (wait for it!) 

leg-warming porcelain to keep the user warm and 
comfortable.

The consulting firm McKinsey & Company reports that 
luxury-good sales to China’s emerging upper middle 
class increased 16% in 2009, and could account for 20% 
of worldwide sales by 2015. This is good news for Kohler, 
whose sales in China now account for about half of the 
company’s total revenue. The demand has helped to buoy the 
prospects for the company, which has reduced its American 
workforce by nearly a third in recent years. 

Kohler reports that the demand for the Numi toilet is so 
strong that the product is on backorder.

http://www.incompliancemag.com
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UL Standards Update

UL 697: Standard for Toy Transformers
Revision dated April 12, 2012 

UL 858: Standard for Household 
Electric Ranges
Revision dated April 18, 2012 
UL 1069: Standard for Hospital 
Signaling and Nurse Call Equipment
Revision dated April 10, 2012 

UL 1206: Standard for Electric 
Commercial Clothes-Washing 
Equipment
Revision dated April 11, 2012 

UL 1323: Standard for Scaffold Hoists
Revision dated April 27, 2012 

UL 1412: Standard for Fusing Resistors 
and Temperature-Limited Resistors for 
Radio- and Television- Type Appliances
Revision dated April 18, 2012 

UL 1626: Standard for Residential 
Sprinklers for Fire-Protection Service
Revision dated April 12, 2012 

UL 1647: Standard for Motor-Operated 
Massage and Exercise Machines
Revision dated April 25, 2012 

UL 1730: Standard for Smoke Detector 
Monitors and Accessories for 
Individual Living Units of Multifamily 
Residences and Hotel/Motel Rooms
Revision dated April 11, 2012 

UL 2431: Standard for Durability of 
Spray-Applied Fire Resistive Materials
Revision dated April 24, 2012

UL 2792: Standard for Sustainability for 
Cleaning and Degreasing Compounds: 
Biologically-based
New Edition dated April 16, 2012 

UL 2794: Standard for Sustainability for 
Disinfectants and Disinfectant Cleaners
New Edition dated March 30, 2012 

UL 2795: Standard for Sustainability for 
Carpet and Upholstery Care Products
New Edition dated April 12, 2012

REVISIONS
UL 50E: Enclosures for Electrical 
Equipment, Environmental 
Considerations
Revision dated April 27, 2012 

UL 50: Enclosures for Electrical 
Equipment, Non-Environmental 
Considerations
Revision dated April 27, 2012 

UL 217: Standard for Single and 
Multiple Station Smoke Alarms
Revision dated April 16, 2012 

UL 464: Standard for Audible Signal 
Appliances
Revision dated April 16, 2012 

UL 484: Standard for Room Air 
Conditioners
Revision dated April 6, 2012 

UL 499: Standard for Electric Heating 
Appliances
Revision dated April 11, 2012 

STANDARDS
UL 299: Dry Chemical Fire 
Extinguishers
New Edition dated April 13, 2012 

UL 1022: Standard for Line Isolation 
Monitors
New Edition dated April 16, 2012 

UL 1066: Standard for Low-Voltage  
AC and DC Power Circuit Breakers 
Used in Enclosures
New Edition dated April 13, 2012 

UL 1340: Standard for Hoists
New Edition dated April 3, 2012 

UL 1681: Standard for Wiring Device 
Configurations
New Edition dated April 10, 2012 

UL 2789: Environmental Claim 
Validation Procedure for Calculation of 
Estimated Recyclability Rate
New Edition dated April 19, 2012 

UL 2791: Standard for Sustainability 
for Drain and/or Grease Trap Additives: 
Biologically-based
New Edition dated April 16, 2012 

Clarification:  In our January 2012 issue, we ran the column “Speaking Out.” For clarification purposes,  

please note that our “Speaking Out” column is a guest column intended to allow members of the  

Compliance Community the opportunity to voice opinions on current compliance issues.

Underwriters Laboratories 
has announced the avail-
ability of these standards 
and revisions. For additional 
information, please visit their 
website at www.ul.com.
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Etching, Forming, Heat Treating, Finishing Under One Roof

TECH-ETCH, INC., 45 Aldrin Road, Plymouth, MA 02360 • TEL 508-747-0300 • FAX 508-746-9639

Capabilities Brochure and Full Specs at
www.tech-etch.com/photoetch

ISO 9001:2008
REGISTERED

Specializing in Spring Materials
Prototypes Delivered in 5 Days

� MP35N  Ultra high tensile strength, good ductility  
and excellent corrosion resistance for medical implants.

� Elgiloy  High strength, ductility, fatigue life and corrosion 
resistant in numerous environments for stiffener bands and 
spring energized seals.

� Beryllium Copper  Good conductivity for battery 
contact and ground spring applications. Can form sharp 
bends and heat treat for optimum spring properties.

� Stainless Steels  All types including 300 and 400 
series, hardened and tempered, fl apper valve grade, 
razor blade grade, and precipitation hardened grade that 
are selected for their corrosion resistant, fatigue strength, 
toughness and surgical implant suitability.

� Nitinol  Shape memory alloy has very good electrical and 
mechanical properties, long fatigue life and high corrosion 
resistance for stents and retaining springs.

� Phos Bronze  Good conductivity and cold workability for 
clutch springs, diaphragms and contact springs.

The iNARTE board at  
their final meeting, from  
the top left:

Mike Violette, President of 
Washington Laboratories, 
Peter Holtmann, President 
and CEO of RABQSA, Kimball 
Williams, IEEE SEM Section 
Chair, Elya Joffe, President 
IEEE PSES, Lawrence Behr, 
Chairman of LBA Group, Inc., 
Richard Georgerian, Senior 
Member at IEEE, Michael 
Hayden, President of 
iNARTE, Inc., Terry Welsher, 
Senior VP at the ESDA.
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have emerged and practitioners in 
these areas are worthy of recognition. 
Accordingly, iNARTE has responded 
and we are pleased to be able to 
introduce the following programs that 
are now available, or are in late stages 
of development such that they will be 
offered within the next few months:

EMC Design Engineer and  
Senior EMC Design Engineer
A credential for engineers who work in 
the design and development phase of 
electronic system and who are involved 
in the application of EMC principles 
to PCB layout and circuit design. At 
the EMC Design Engineer level, this 
credential is intended to identify the 
most able young graduate engineers 
with little or no work experience who 
wish to build a career in system design, 
development and analysis. At the 
Senior EMC Design Engineer level, a 
typical candidate would have four or 
five years of design work experience 
and would have the capability to direct 
and train the younger engineers. Both 
of these credentials are available today 
and iNARTE is accepting applications 
and reservations. Later this year 
we will offer a Master EMC Design 
Engineer certificate for those gurus of 
the industry who missed out on the 
Grandfather program last year but still 
wish to be recognized.

Many iNARTE certified EMC 
Engineers are probably now involved in 
design work and adding this credential 
at the Senior level will be a validation 
of your expanded role within the EMC 
community. Unlike the traditional 
iNARTE EMC program that requires 
you to remain current through annual 
recertification, the EMC Design 
Engineer and Senior EMC Design 
Engineer credentials are issued for 
life and attest to your fundamental 
knowledge and experience in applying 
EMC principles in designing for 
compliance.

MIL-STD Specialist
More than 20 years ago, when the 
traditional iNARTE EMC certification 
programs were developed at the 
instigation of the US Navy, the question 
pools were largely populated with MIL-
STD subject matter. As the requirement 
for EMC compliance propagated 
through the commercial sectors, 
more and more industry specific 
regulatory standards were introduced 
and questions related to commercial 
standards, test facilities and test 
methodology began to take precedence 
in the iNARTE question pools. This 
issue has become so evident today that 
many engineers and technicians, whose 
work is primarily in the evaluation 
of military equipment against MIL 
STD EMI and EMS requirements, feel 
that iNARTE EMC certification is no 
longer applicable to their specialty. 
Accordingly, we are pleased to introduce 
this new credential specifically designed 
for the EMC Technician working in the 
military sector. 

Wireless Device Certification 
Professional 
This new credential is in the final 
stages of development in cooperation 
with an international Program 
Development Committee of device 
certification experts. The launch date 
is expected to be in July 2012. The 
program is intended to validate the 
special knowledge and experience 
required of professional engineers and 
technicians whose work involves the 
test and evaluation of a wide variety of 
licensed and unlicensed wireless devices 
for compliance with international 
regulatory agency requirements. The 
program is intended to, “raise the 
bar”, for wireless device certification 
by developing an internationally 
recognized set of criteria for the 
credentialing of personnel involved 
in this work. The program is intended 
to harmonize the understanding of 
the technical requirements and the 
process involved to improve the wireless 
device certification system. Question 
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QUESTION OF THE MONTH

Last month we asked:

For proper operation, what should the pass band impedance of a low-pass 
filter be as compared to the impedance of the transmission line into which it 
is inserted?

A) Substantially higher
B) About the same
C) Substantially lower
D) Twice the transmission-line impedance

The correct answer is B) About the same

This month’s question is:

The skin depth of a metal conductor is defined as ___________.

A) The distance into the conductor at which currents have been attenuated  
 to 1/e of their value at the surface.
B) The distance into the conductor at which currents have been attenuated,  
 by 2.718–1.
C) The distance into the conductor at which currents have been attenuated  
 1 neper.
D) All of the above
E) None of the above

http://www.incompliancemag.com
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pools will be directed to FCC and IC 
requirements but will include optional 
RTTE questions. In the future other 
international requirements will be 
incorporated into the program. iNARTE 
will be ready to accept applications for 
credentialing under this new program 
by June 1st, 2012. Watch for full details 
to be posted on our web site.

Spectrum Management
This new credential is still in develop-
ment by our Program Committee. It is 
targeted for launch in 2012. The pro-
gram will establish certification criteria 
for Spectrum Managers and Frequency 
Coordinators with the intent of devel-
oping a uniform level of expertise and 
quality in the following disciplines:

•	 Antenna and Radio Wave 
Propagation

•	 Basic Spectrum Electronic Principles

•	 Frequency Licenses and Assignments 

•	 Interference Resolution

•	 Spectrum Analysis 

•	 Spectrum Certification

•	 Spectrum Engineering

•	 Spectrum Monitoring and 
Compliance

•	 Spectrum Policy (Rules and 
Regulations) 
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Let Panashield help you with your 
EMC facility project. 

Our experienced personnel  
will provide technical support  

to guide you through  
design, supply and certification.

P3 RF Sliding Doors

Turnkey Services

Facility

Relocations/Upgrades

Antenna 
Measurement Systems

Tel: 203.866.5888      Fax: 203.866.6162   
help@panashield.com

www.panashield.com
www.panashield.co.uk

Let Panashield help you with your 

Our experienced personnel 
will provide technical support 

design, supply and certification.

Facility Solutions
For Global EMC

EMC Chambers

RF Shielded Enclosures

Military Test Chambers

Avionics Test Chambers

Free Space Chambers

Reverberation Chambers

(the author)
BRIAN LAWRENCE 
began his career in electromagnetics at Plessey Research Labs, 
designing ”Stealth” materials for the British armed services. In 1973 
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Polarization
For Better or Worse

BY NIELS JONASSEN, sponsored by the ESD Association

In a previous article we discussed the phenomenon of induction, that 
is, the effect of an electric field on a conductor (see Mr. Static in the 
September 2011 issue). If a conductor is placed in an electric field, 
charges will move within the conductor until the interior field is zero. If the 
conductor is grounded, the free induced charge disappears. If the ground 
connection is broken and the conductor is removed from the field, the 
conductor will retain a net charge. It has been charged by induction. 

INTRODUCTION

Associate Professor Neils Jonassen 
authored a bi-monthly static column 
that appeared in Compliance Engineer-
ing Magazine. The series explored 
charging, ionization, explosions, and 
other ESD related topics. The ESD As-
sociation, working with In Compliance 
Magazine is re-publishing this series as 
the articles offer timeless insight into 
the field of electrostatics.

Professor Jonassen was a member of the 
ESD Association from 1983-2006. He 
received the ESD Association Outstand-
ing Contribution Award in 1989 and 
authored technical papers, books and 
technical reports. He is remembered 
for his contributions to the understand-
ing of Electrostatic control, and in his 
memory we reprise “Mr. Static”.

~ The ESD Association

Reprinted with permission from:  
Compliance Engineering Magazine,  
Mr. Static Column  
Copyright © UBM Cannon

EXAMPLES 

Figure 1 shows 
an atom in 
a field-free 
region. The 
time-mean 
distribution 
of the atom’s 
charges is 
symmetrical, 
so that there 
is no external 
field. The 
atom is neutral. If an electric field E 
is applied (Figure 2), the symmetry 
will be disturbed. The electrons, or 
rather the center of distribution of 
the electrons, will be displaced in the 
opposite direction of the field. For some 
materials, the nucleus may shift its 
position in the direction of the field. 

The situation shown in Figure 2 may be 
represented by a negative charge and 
a positive 
charge 
separated by 
a distance 
dependent 
on the field 
strength 
Figure 3). 
This is called an electrical dipole, and 
such dipoles are formed throughout the 
insulator, hence the name polarization. 

An insulator in which dipoles may be 
formed is often called a dielectric. The 
dipoles line up end to end along the 
field lines. If the field is rectilinear, we 

Now suppose that the material 
placed in the electric field is an 
insulator. This being the case, 

the above processes cannot take place 
because of the absence of mobile charge 
carriers. But the field may disturb the 
otherwise symmetrical distribution of 
positive and negative charges in the 
molecular structure of the insulator. 
Where this slight relative shift of 
electrons and nuclei is created in an 
electric field we have an effect called 
polarization. 

But before we begin explaining what 
polarization is, we should touch briefly 
upon what it means to compliance 
engineers and other electronics 
industry professionals. And its meaning 
is twofold. For polarization can be not 
only beneficial, making it possible to 
increase the capacitance of capacitors, 
but also detrimental, causing plateout 
to occur on all types of surfaces in an 
electric field, for instance on wafers in 
cleanrooms.

Figure 1: Atom in 
field-free region 
with nucleus (A) and 
symmetrical electron 
cloud (B). 

Figure 2: Atom in electric field (E) with 
nucleus (A) and asymmetrical electron 
cloud (B). 

Figure 3: Electrical dipole.
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other, creating a dipole field Ep in the 
opposite direction of and superimposed 
on E0. 

The resulting field 

E = E0 - Ep

is smaller than E0, and it turns out that

E0 = εrE

is a constant characteristic for the 
dielectric in question. The value εr 
is called the relative permittivity or 
dielectric constant. Many commonly 
used dielectrics have εr values from 
2 to 7. The charges of the dipoles are 
called polarized charges. In contrast 
to induced charges, polarized charges 
cannot be removed from the dielectric. 
The situation shown in Figure 7 is the 
simplest possible, with the external 
field being homogeneous and the 
field lines being perpendicular to the 
sides of the dielectric. If the field lines 
are not perpendicular to the sides of 
the dielectric, E0 and E will not be 
parallel. In such a case, a “refraction” 
happens at the interface, and we have 
a parallel to Snell’s law of optical 
refraction, where the optical refractive 

indices are substituted by the relative 
permittivities. 

Let’s consider two practical effects of 
polarization. 

Effect on Capacitance. Figure 8a shows 
a parallel-plate capacitor connected to 
an electrometer. The assumption is that 
the capacitance of the electrometer is 
negligible compared with that of the 
parallel-plate capacitor. There is air (or 
vacuum) between the capacitor plates. 
The system is charged with a charge 
q, and a voltage Vv is displayed on the 
electrometer. When the space between 
the capacitor plates is filled with a 
dielectric (Figure 8b) the voltage drops 
to Vd. As previously explained, the field 
strength in the dielectric will be εr times 
smaller than it was in air, and because 
the voltage difference across the 
capacitor is the field strength times the 
plate spacing, s, we have the following: 

εr
 = 

Ev = 
Ev ∙ s 

= 
Vv  .

            Ed     Ed ∙ s     Vd

And, since the charge q is the same in 
the two situations, 

Cd = εr 
•	Cv. 

The capacitance thus increased by the 
factor εr when the interspace was filled 
by the dielectric. Using a dielectric in 
a capacitor has another advantage—an 
increase in the breakdown voltage. 
This occurs because the breakdown 
field strength of a dielectric is usually 
considerably higher than that of air. 

Polarization Plateout. Figure 9 shows 
an airborne, insulative (dielectric) 
particle P in an inhomogeneous field E. 
The field polarizes the particle.  

The positive and negative polarized 
charges have the same numerical value, 
but because the field strength is higher 
at the positive end than at the negative 
one, the positive force F+ will be 
stronger than the negative force F–.  
The result is a net force 

F = F+ – F– 

in the direction of increasing field 
strength. The uncharged particle tends 
to move in an inhomogeneous field and 
eventually lands or plates out on the 
first solid or liquid surface intersecting 
the field lines. (It should be noted that 
if the particle P is conductive, induction 
will make it behave in a similar way.) 

Suppose we have a positively charged 
surface, for instance, a sheet of 
plastic. The sheet will obviously 
attract negatively charged, airborne 
particles and reject the positive ones, 
but what may be just as relevant is 
that it definitely will also make the 
neutral particles move, not necessarily 
toward the charged surface, but always 
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Figure 8: A parallel-plate capacitor 
connected to an electrometer. 

Figure 9: Polarization plateout. 

The charges of the dipoles are called polarized charges. In contrast to induced 
charges, polarized charges cannot be removed from the dielectric. 
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Let’s finish this by looking at another well-known example of polarization plateout—
the field in front of a monitor or TV screen. 

in the direction of increasing field 
strength. An important example of 
this is the occurrence of static charges 
in cleanrooms. Although the air is 
clean, there are always some airborne 
particles around. For example, if a 
wafer carrier has a charge, it may cause, 
by polarization plateout, some of the 
particles to land on the wafer surface 
with very unwanted results, at worst a 
ruined wafer. 

Let’s finish this by looking at another 
well-known example of polarization 
plateout—the field in front of a monitor 
or TV screen. The field (created by 
the electrodes in the tube) is strongest 
at the surface of the screen, so the 
particles plate out there. 

Now if a viewer faces the front of the 
screen, he or she will be virtually at 
ground potential, so the field lines 
will converge toward his or her face, 
especially around the nose and chin, 
and possibly around the ears. These 

areas are now the primary sites of 
plateout. It has been demonstrated that 
the plateout rate of airborne particles 
to the viewer’s face is much higher in 
the situation just discussed than when 
the viewer is in a field-free region. It 
has also been suggested that this effect 
could be the cause of skin diseases 
and other ailments contracted in the 
presence of airborne allergens. This 
claim, however, does not seem to have 
been scientifically proven. 

CONCLUSION 

The purpose of this article has been to 
give an idea of some of the basic features 
of the phenomenon of polarization. 
It should be stressed, however, that 
the presentation is far from complete. 
A thorough treatment would have 
resulted in a much longer paper with an 
exercise in atomic physics and higher 
mathematics that probably would have 
scared some readers away. 

M
R. Static

(the author)
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To better specify the safety labels 
you use on your products, 
it’s helpful to understand 

the history behind how the safety 
symbols came to look the way they 
do. Why does a symbol have a certain 
proportion, shape, and size and why 
are these important to achieving 
universal understanding?

To begin with, let’s start with who is 
responsible for standardization. When 
it comes to the standardization of 
symbols, the two key global groups 
are the International Electrotechnical 
Commission (IEC) and the Interna-
tional Organization for Standardization 
(ISO). Breaking it down further, among 
these groups, there are two highly ac-
tive technical committees: ISO/TC 145 
and IEC SC3C.

IEC and ISO cooperate closely, 
and even develop standards jointly. 
But, where do their separate areas 
of responsibility lie? ISO/TC 145 
covers the standardization of public 
information symbols, non-electrical 
function and control symbols and 
all safety symbols, each category of 
symbols having its own standard. On 
the other side of the aisle, IEC SC3C 

standardizes function and control 
symbols for only electrotechnologies, 
collecting these symbols in a single 
standard titled, IEC 60417 Graphical 
symbols for use on equipment. 

What has to be clearly understood 
is that the IEC does not have 
responsibility for the development 
of safety symbols – the symbols 
intended to communicate a safety 
message in graphic form. That area 
of responsibility lies with ISO and 
falls within the scope of ISO/TC 145’s 
subcommittee 2. 

Now to see how this works. The world 
needs a standardized, uniform safety 
symbol for people to easily recognize 
that an electrical hazard exists. So what 
happens? Is this a stalemate between 
standards because IEC is in charge of 
electrical symbols and ISO is in charge 
of safety symbols? No. Why? Because 
IEC and ISO can work together, 
allowing what is accomplished in 
one group to “migrate” to become 
something new in the other.

In the case of visually defining electrical 
hazards, the electrical hazard lightning 
bolt symbol was first standardized by 

From IEC to ISO
BY GEOFFREY PECKHAM

In this column, we’ll explore how symbols migrate from IEC standards 
into ISO standards – and the importance of standardization.
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Figure 1: IEC 60417 symbol no. 5036 
(shown on a drawing template) meaning 
“Dangerous voltage”.

Figure 2: ISO 7010 symbol no. W012 
meaning “Warning; electricity”.
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IEC for use on function and controls, 
such as buttons, to indicate “dangerous 
voltage.” (See Figure 1). To create 
the definitive ISO electrical hazard 
safety symbol, ISO/TC 145, in its 
wisdom, picked up this IEC symbol 
verbatim and placed it inside the ISO 
standardized colored surround shape 
for a “warning” safety sign. The result, 
published in ISO 7010 Graphical 
symbols, registered safety signs, is the 
world’s standardized safety symbol for 
“Warning; electricity.” (See Figure 2).

There’s a science to creating icons that 
are intended to communicate their 
message. Exactness is critical and 
it’s achieved by following prescribed 
drawing methods. IEC SC3C and ISO/
TC 145 both use carefully constructed 
design templates to ensure that 
standardized symbols are consistently 

drawn. Visual weight, placement 
within the template, and line widths are 
taken into account to ensure symbols 
have a high degree of legibility. And 
legibility is important because this is 
what allows people to see, differentiate 
and discern visual elements. Without it, 
the next step, comprehension, cannot 
occur. 

Uniformly applying best practice 
design principles that yield perceivable 
graphical symbols is what this is all 
about. Figure 3 illustrates how four 
different symbols share a consistency in 
their design; the “weight” of the black 
graphical symbols inside their triangles 
is similar; the amount of referential 
color (yellow) that remains is close, 
and there is a balance to the position 
of each of the symbols within their 
triangular frame.

Why is exactness in the development 
and use of internationally standardized 
symbols so important? Because when 
you, as a product design engineer, 
specify the use of these symbols 
on your products’ safety signs and 
labels, your goal is to achieve instant 
recognition. You don’t want people to 
have to “decipher” the sign (Figure 4). 
Uniformity in graphical symbol design 
brings clarity to communication. 
And when it comes to safety signs 
and labels, there is no more critical 
place where you need to achieve clear, 
concise communication. Anything less 
could cost lives. 

For more information about safety signs 
and symbols, visit www.clarionsafety.com.
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Figure 3: Four examples of ISO safety symbols.

Figure 4: A typical product safety label, courtesy of Clarion Safety Systems © 2012, 
incorporating the ISO electrical hazard safety symbol.
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Of all the “myths” and 
“realities” in the description of 
systems and system-product 

implementation, possibly the most 
controversial (and least understood) is 
founded on the topic of the isolation 
versus grounding of circuit boards 
with respect to conductive chassis 
structures. Once the topic is opened, 
the controversy quickly moves from 
grounding as single-point versus multi-
point. Since the concept originates 
with the field-transfer (coupling) 
relationships between circuit board and 
chassis, that is an appropriate place to 
start examining the controversies and 
their related processes.

When a circuit board is positioned 
above a conductive chassis structure, 
an immediate form of coupling occurs: 
distributed capacitance. The magnitude 
of the capacitance is determined by the 

surface area of the circuit board over 
the chassis plane and the distance of 
separation between the two structures. 
Since distributed capacitance is simply 
the dimensional relationships between 
these structures (board and chassis), 
one fact is inescapable: the boards are 
coupled to the chassis! This observation 
moves the discussion quickly from 
the fact of coupling, to the magnitude 
of coupling and the performance 
significance of that magnitude. 
Due at the minimum to distributed 
capacitance, another inescapable fact 
appears: at higher frequency spectra, 
there is no such thing as a circuit board 
that is truly isolated from conductive 
chassis structures! Note that distributed 
capacitance values as small as 10 pico 
farads will yield coupling transfers in 
the region of a few tens of ohms in the 
spectra from approximately 300 MHz 
and higher.

Common-mode Field Transfer 
Coupling Between Circuit Boards and  
Conductive Chassis Structures

BY W. MICHAEL KING

The myth: Digital (high frequency spectra) circuit boards can be 
isolated from chassis structures.

The reality: Digital (and all high-speed, high-frequency spectra) 
circuit board are always coupled to chassis!

Viewing the detail of circuit board 
construction, a sequence of patterned 
layout inductance is established by 
layout details, including routing 
patterns and “Swiss-cheese” through 
the ground and power planes. The 
routing patterns and “Swiss-cheese” 
effect setup a form of distributed 
inductance. When common-mode 
electrical currents are impressed across 
these holes and patterns, electrical 
potentials occur as a sequence of losses. 
These potentials are the beginning 
of electromagnetic waves and their 
related impedances. In effect, a 
distributed transmission line process is 
immediately formed with inductance 
patterned in the circuit board and 
distributed capacitance between the 
board and any conductive chassis plane. 
All transmission lines, distributed or 
intentional, are characterized with 
some value of impedance.

If electrical potentials are formed 
across the board and if these ‘find’ the 
impedance of distributed capacitance, 
electrical currents will be displaced 
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through the impedance set up by 
distributed capacitance. Note that 
the currents formed are developed 
across relatively low impedance values 
of distributed capacitance. Since the 
impedance of any electromagnetic 
wave at any point is equal to the value 
of the E-field intensity (in volts/meter) 
divided by the current of H-field 
intensity (in amperes/meter), the 
coupling between the circuit board 
and the chassis immediately becomes a 
spectral electromagnetic field by nature 
and structure.

When viewed as an impedance formed 
through a distributed transmission 
line coupled process or considered 
as an electromagnetic wave transfer 
function, circuit boards are indeed 

coupled to chassis planes. In terms 
of approximate magnitude for 
consideration, note that near fields 
(close to sources at, for example, 
0.5 centimeters) with magnetic field 
dominance (described by sources 
that have low impedance and high 
current) will propagate in impedances 
below 40 ohms at frequencies below 

1 GHz. These same conditions will 
exhibit electromagnetic field transfers 
below 20 ohm at frequencies below 
approximately 500 MHz. In light of this 
observation, the discussion can expand 
beyond the fact of coupling, to focus 
instead on the design consequences of 
that coupling. 
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PC BOARD EMI

If properly done, PC board (PCB) 
design control techniques can be the 
most cost effective means of resolving 
EMI issues. The techniques involve:
•	 partitioning 
•	 board stack-up 
•	 use of isolating lines
•	 routing 
•	 board level shields

Other techniques involving additional 
component costs include high 
frequency grounding of the board and 
filtering techniques. It is important to 
mention that if these techniques are 
designed in at the initial stage, there 
will be minimal impact to schedule 
and cost. Correct techniques begin 
with component placement. Critical 
circuits (i.e. clock circuits, clock driver, 
etc.) and functions should be grouped 
together, providing the shortest trace 
lengths between components. 

Engineers should consider the use of 
multi-layer boards, having many ground 
planes, designing high-speed traces 
(such as transmission lines), and em-
ploying proper and adequate filtering 
and decoupling components. In addi-
tion, designers should add placements 
for filtering components, but place 
jumpers or “zero-ohm resistors” to hold 
them in place and only add the real 
components if required to by the test. 
Early board prototype testing can pro-
duce useful insight into potential prob-
lem areas. Board areas with high radia-
tion and the measuring of interconnect 
cable noise currents are indicators of 
potential system radiation sources.

Both radiated noise and conducted 
noise can be a problem in these 
systems. For conducted noise issues, the 
use of ferrite chokes and proper signal 
line layout can prevent a host of issues 
when considered in the design phase 
rather than later on.

Technology Advancements  
in Board Level Shields  
for EMI Mitigation

Not your daddy’s metal can

BY GARY FENICAL AND PAUL CROTTY
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Consider this; the BLS supplier only 
provides 5 sides of the required 6-sided 
Faraday cage you are attempting to 
build. It is up to the PCB designer 
to build into the PCB the sixth side, 
usually an imbedded ground plane. 
The designer must also provide 
properly spaced mounting pads, as 
well as determine if through-hole 
or surface mounted methods will be 
used. Although BLS parts are needed 
to manage EMI requirements for both 
immunity (for product performance) 
and regulatory needs (FCC, EU etc.), 
the board shield design is usually not 
the only factor in EMI performance. 
As mentioned, the sixth side of the 

Faraday cage is the PCB ground plane, 
and the PCB design itself has much 
influence on overall EMI performance.
Remember that these same basic design 
principles hold true for susceptibility. 
Therefore, BLS works equally well for 
emissions and/or susceptibility.

Board level shields are generally 
categorized into four basic types:

1. one-piece

2. two-piece

3. drawn

4. one-piece with removable sections

A one-piece BLS is typically a stamped 
and formed sheet metal can, often 
produced on high-speed presses. These 

are usually the least expensive for high-
volume production. A two-piece BLS 
is also stamped, with individual fences 
and covers. The two-piece BLS can be 
provided assembled, or as individual 
components. These are often used 
where access to PCB components is 
necessary for inspection, testing or 
rework. One-piece with removable 
sections is a one-piece BLS with 
removable areas that are scored for 
easy removal and access to components 
for adjustment or repair. A separate 
replacement cover is required. A drawn 
BLS is a one-piece BLS that uses drawn 
stamping technology to produce a BLS 
with no slits or apertures at the corners.

BLS FLATNESS
As more fine pitch components are 
utilized on a PCB, thinner solder paste 
thicknesses are required to prevent 
shorts or bridges. This has translated 

into better flatness requirements for 
SMT board level shields. Current 
flatness requirements are typically 
0.10mm to 0.05mm. Drawn shields 
and rigid corner technology (US 
Patent 7,488,902 B2 Figure 3) can 

Figure 3: Rigid corner technology  
(US Pat 7,488,902 B2)
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process or later work in the field. Single 
piece BLS with simple rework capability 
is required. One solution is the EZ 
Peel BLS with scored lid (Figure 8). 
However, separate replacement covers 
are required, and this can lead to 

inconsistent performance on removal 
and replacement of the scored section.

An alternative to this solution is the 
ReCovr BLS, a good alternative to the 
EZ Peel solution since it can reuse the 

original cover (Figures 9 and 10,  
page 30). It has the advantages of a 
two-piece BLS at a cost comparable to 
a one-piece BLS. Recent enhancements 
to the latching features of this design 
improve the cover retention force 

    
   Original EZ Peel Can After removal of scored section and 

application of snap-in lid
After removal of scored section and 
application of dish lid

Figure 8: EZ Peel BLS
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CUSTOMER 
REQUIREMENTS/
INDUSTRY DRIVERS

Today, based on current customer 
application needs for BLS products, 
there are even more choices and 
product features available. These 
technology innovations were driven by 
the application needs across multiple 
industries. These additional design 
choices are summarized in Figure 11.

CONCLUSION

As you now see, board level shields 
are not just five-sided metal boxes 
anymore. Today’s advanced BLS 
designs provide solutions for many 
manufacturing, performance and 
rework requirements. Understanding 
all the options and utilizing the BLS 
design selection guide can help lead 

you to the most efficient and cost 
effective solution. In addition to the 
guide, remember that a trained field 

application engineer may still be the 
best choice for proper BLS design and 
feature selection. 

NEBS TESTING WITH UL
Allow UL, one of only a few test labs in the world certified by
Verizon as an Independent Test Lab (ITL), to guide you through
NEBS approval. 

Being able to test your products to both Telcordia and TCG 
requirements, UL can work to save you both time and money 
by allowing you to complete all of your NEBS testing and 
certification in one submittal

TO GET STARTED GO TO UL.COM/NEBS OR CONTACT US AT
WISE.EU@UL.COM

(the authors)
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EMC Technical Support Engineer and NARTE Certified EMC Engineer
has been with Laird Technologies for 29 years. He is a specialist in RF shielded 
enclosures and has been responsible for the design and/or measurement and 
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number of shielded equipment cabinets and housings. He was instrumental 
in the design and construction of Laird Technologies’ state-of-the-art World 
Compliance Centers and has authored many articles on EMC requirements 
for medical devices, mutual recognition agreements and guidelines to meet the essential 
requirements if the EU EMC Directive. He has also authored several seminars, presented 
worldwide, on the EU EMC Directive, international compliance, and designing for EMC and EMC 
requirements for medical devices. He holds the patent for the invention of heat-treated beryllium-
copper knitted wire mesh gasket. Other patents are pending.

PAUL CROTTY
Director of Engineering and Product Development for EMI Metals 
has been with Laird Technologies for 15 years. He holds a B.S. in Mechanical 
Engineering from Rennselaer Polytechnic Institute and has previously served 
as an officer in the U.S Navy. Within Laird Technologies, he has held various 
roles in tooling, engineering, and product design and has been instrumental in 
establishing the global resources for Laird Technologies EMI Metals capabilities. 
He holds several patents related to board level shield products with additional 
patents pending.
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 (7)

then integration across the mirror face 
and a spherical Az/EL scan can be used 
to correct the results. 

 (8)

 (9)

 (10)

 (11)

Where h is the mirror height, w is the 
mirror width and κ is the correction 
factor. It is necessary for the mirror 
shape to match the Az/EL scan type. 
Az over EL and EL over Az require a 
rectangular mirror.

MEASUREMENT RESULTS

A standard 1-18GHz horn and Anritsu 
Vectorstar VNA were used in time 
domain. The Diamond Engineering 
Antenna Test System provided the 
Az/EL rotation, data collection and 
data processing (Figure 4). The horn 
calibration data extended from 1 
to 18GHz. The VNA was calibrated 
from 0.7 to 20GHz with 801 data 
points. The time domain mode was 
band pass, nonharmonic sweep. This 
is the simplest mode possible. The 
loss of the DC level means that phase 
cannot be accurately measured. These 
measurements were only concerned 
with amplitude. 

A harmonic sweep, high resolution 
and bandwidth (10,000 points) were 

performed for mismatch identification 
inside the horn. 

The time domain resolution in terms of 
distance is approximated by:

 (12)

This results in about 3.1cm resolution.

The second consideration is Aliasing. 
Unlike real time domain, the Ifft-based 
method is build on cyclic properties. 
The response repeats itself depending 
on the frequency step size.

 (13)

This results in about a 7 meter range.

The ungated time domain response 
shows the discontinuities of the horn 
and the mirror (Figure 5, page 36).

The time profile shows the extent of 
the horn length is 21cm. The gate was 

TMSpira 
(818) 764-8222

_________________www.spira-emi.com
  AS9100

ISO 9001:2000

NEW Front Mount EMI/Environmental Connector-Seal Gaskets 
& Honeycomb Fan Filters.  Contact us for samples & support!
NEW Front Mount EMI/Environmental Connector-Seal Gaskets 
& Honeycomb Fan Filters.  Contact us for samples & support!

_____Newest Inspiration

Figure 4: Horn mirror measurement  
test setup 
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EMC Exhibits and reception - Wednesday, September 26, 2012
Exhibitors: for information contact Sharon Smith sharon.smith@incompliancemag.com or (978) 873-7722

TOPICS INCLUDE:

Cabling

Grounding Principles

Digital Layout & Grounding

High Speed Digital Decoupling

D-M Emission Modeling

Common-Mode Filtering

Transmission Lines

Mixed Signal PCBs

RF & Transient Immunity

Conducted Emission

Shielding

In this three-day intensive course 
we cover practical aspects of noise and 
interference control in electronic systems and 
we provide a working knowledge of EMC 
principles.  

Ideas are illustrated with examples of actual case 
histories and mathematic complexity is kept to 
a minimum.

Participants will gain knowledge needed to 
design electronic equipment that is compatible 
with the electromagnetic environment and in 
compliance with national and international 
EMC regulations.

Who Should Attend
� is course is directed toward electrical 
engineers.  However, mechanical engineers, 
reliability and standards engineers, technical 
managers, systems engineers, regulatory 
compliance engineers, technicians and 
others who need a working knowledge of 
electromagnetic compatibility engineering 
principles will also bene� t from the course.























Presented by Henry Ott Consultants
in partnership with

www.incompliancemag.com

Electromagnetic Compatibility 
Engineering

Join us for this 3-Day Intensive Course
presented by renowned EMC expert Henry Ott

Our fi nal 
public seminar 

offered this year!

September 25-27, 2012

Boulder, Colorado

H
EN

RY
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TT

Henry W. Ott  is President and Principal 
Consultant of Henry Ott  Consultants 
(www.hott consultants.com), an EMC 
training and consulti ng organizati on.  
He has literally “writt en the book” on 
the subject of EMC and is considered 
by many to be the nati on’s leading 
EMC educator.  He is the author of the 
popular EMC book Noise Reducti on 
Techniques in Electronic Systems 
(1976, 1988).  The book has sold over 
65,000 copies and has been translated 
into six other languages.  In additi on 
to knowing his subject, Mr. Ott  has 
the rare ability to communicate that 
knowledge to others.

Mr. Ott ’s newly published (Aug. 2009) 
872-page book, Electromagneti c 
Compati bility Engineering, is the most 
comprehensive book available on 
EMC.  While sti ll retaining the core 
informati on that made Noise Reducti on 
Techniques an internati onal success, 
this new book contains over 600 pages 
of new and revised material.

Mr. Ott  is a Life Fellow of the IEEE and 
has served the EMC Society in various 
capaciti es including:  membership 
on the Board of Directors, Educati on 
Committ ee Chairman, Symposium 
Committ ee Chairman and Vice 
President of Conferences.  He is also a 
member of the ESD Associati on and  an 
iNARTE certi fi ed ESD engineer.  He is a 
past Disti nguished Lecturer of the EMC 
Society, and lectures extensively on the 
subject of EMC.

Get more information 
and register for this course at 

www.hottconsultants.com

a course in noise and interference control in electronic systems

mailto:sharon.smith@incompliancemag.com
http://www.hottconsultants.com
http://www.hottconsultants.com
http://www.incompliancemag.com/


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com
mailto:ken.javor@emccompliance.com
http://www.incompliancemag.com/


http://www.incompliancemag.com


http://www.incompliancemag.com


http://www.incompliancemag.com


1

  
34TH ANNUAL EOS/ESD 
SYMPOSIUM & EXHIBITS

September 9-14, 2012
Westin La Paloma Tucson, AZ

Sponsored by the ESD Association in cooperation with the IEEE. 
Technically co-sponsored by the Electron Devices Society.

The EOS/ESD Symposium offers the unique chance to get a complete overview about latest prog-
ress in electrical overstress and electrostatic discharge protection technology. In several sessions 
advanced concepts of ESD control measures are presented showing cost efficient approaches to 
handle sensitive devices.  In parallel both novel component and system level protection design solu-
tions prove the enhancement in methodology to serve cost, performance and sufficient robustness 
at the same time for high voltage as well as sub 28 nm CMOS technologies. This very special event 
combines frontier research with advanced tutorials, technical presentations, exhibits of ESD con-
trol products and services, workshops, authors’ corners, Program Manager, Device/Design, and 
iNARTE Certification, giving a maximum value-add to the attendees. 

• 32 tutorials- including 8 new or revised topics. 
• The first ever commercial EDA tool training in conjunction with the Symposium. “Calibre 

Fundamentals: Working with PERC” given by Mentor Graphics. 
• 12 technical sessions with 55 papers presented on electrical overstress and static electricity. 
• 6 workshops provide forums to ask questions, receive feedback, and learn from colleagues.

• Exhibitors “Showcase” ESD technologies with 5 minute presentations during technical sessions.
• Two new “Year in Review” sessions of factory standards and device standards.

http://www.esda.org/symposia.html
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When Our Experience Goes in…
EMI/RFI Noise Stays Out.
For reliable EMI/RFI shielding performance, turn to 
the most experienced manufacturer in the shielding
industry: ETS-Lindgren. No other shielding company
provides the product development, design/consultation,
engineering expertise, and quality testing that result
in the industry’s most effective EMI/RFI protection
from interference.

The ETS-Lindgren group of companies provides 
the industry’s widest range of shielding systems and 
solutions, an unmatched understanding of proven 
shielding principles and techniques, and full service 
capabilities from design through certification.

For application assistance or to request our literature,
call 630.307.7200, or visit our website at ets-lindgren.com.

We offer:
n  Double Electrically Isolated (DEI)   

High-performance Screen or Solid Enclosures
n  Cell Type Series 81/71 Shielded Rooms
n  High-performance Welded Enclosures
n  Series 101 Pan Shielding
n  Highly-reliable Portable and Automated Test Boxes
n  Automated and Manual RF Shielded Doors
n  EMI/RFI Power/Signal Line Facility Filters
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ITE TESTING IMPROVED –
IMPEDANCE STABILIZATION NETWORKS By TESEQ

New standards require new testing devices. Teseq develops 

them. Our newest generation of impedance stabilization net­

works measure the asymmetrical interference voltage for 

symmetrical telecommunication and data cables in accord­

ance with the latest CISPR 22/EN55022 standard. Teseq offers  

a comprehensive product range to meet the latest require­

ments with ISN T2A, T4A and T8, including a CAT 6 version.  

Corresponding calibration kits complete the product family. You too 

can benefit from our experience which dates back over 10 years.

Benefits at a glance:

 Conforms to latest CISPR 22 standard 

 CAT 6 and shielded cable models

 Calibration kits

 Convenient magnetic mounting bracket

 10 years of ISN experience
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