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Introduction

 Electromagnetic Compatibility (EMC) is an all inclusiv
technical term to describe design objectives for all
the elements of a compatible system, not only with
each other, but with all elements of every other
system in the same environment.

* Must determine and delineate the compatible
parameters and thresholds, for each element of the
Electromagnetic Spectrum. Since new phenomena and
reactions are being discovered in many branches of
Science, the horizons of EMC are not fixed, but are
dependent on the state of the art in all applicable
disciplines.




« Unfortunately, in engineering and
administrative decisions, the change
parameters are often being exceeded, or
triggered.

It is then the responsibility of
QUALIFIED individuals in both technical
and managerial capacities to try to keep
abreast of all changes, to foresee dangers
and to avoid or correct them.
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» Paralleling to this effort is a growing
wave of legal, labor, and legislative
awareness that is providing
increasing technical checks on their
successes or failure as well as
defining managerial responsibilities.
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More on EMC

» EMC has sneaked up on Military and
it is now sneaking up on the entire
world.

» The problem is for all of us.
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Electronic incompatibility is the enemy of the
electronic age.

If we can not control the enemy, we can not
control the electronic age which is an expending,
all inclusive, nontechnical term which covers the
basic discovery that everything in nature, or made
by man, has a resonance in the electromagnetic
spectrum which when activated beyond its
threshold,will cause malfunctioning, a change in
chemical structure, or an explosion.




#Building is no longer an inert mass of metal
and mortar.

€ Human body can help generate Static
spark.

€a radio in a plane can interfere with
havigation equipment.

€ In today's world, millivolt can be the
enemy of microvolt threshold.
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EMC is no longer merely an

engineering responsibility.

@ Sources of incompatibility become potential
hazards to all branches of science and industry.

@ It needs Not be electronic equipment themselves
but can be improper grounding system, a resonant
length of wire in an instrument enclosure, etc.

€ EMC becomes an interdisciplinary cooperative
effort with social and legal responsibilities.

€ How all this has come about, and what can be
expected in the future, can only be appreciated
by tracing its history.




Tracing the History:

When electricity first was discovered, it was used in the form of
direct current, was conducted along wires, and any interference
was known as electrical interference.

In the early 20th century, Alternating current of various
frequencies was used for two-wire circuits and later for radio
communication. This energy could not only be conducted along
wires but it could be force to leave these wires and be radiafed
through the air. the interference therefore, got a new name RFI,

As communication systems became more complex, more powerful,
and more sophisticated, and the spectrum was extended at both
ends, new interference problems arose.

RFT became too confining a term and a broader term EMI crept
into the technical language.




« These terms were usually adequate to describe
FAR-FIELD interference but
as it became necessary to increase component
density in equipment, such as in shir:ps, air planes
and satellites, consideration for NEAR-Field and
environmental interference had to be included and
again, a hew term "Elec’rr'oma?ne‘ric Susceptibilit
(EMS)" which was to include the susceptibility o
equipment and systems to all sources and types of
external electromagnetic energy which could

interfere with, or degrade, their performance.




* Another new name was "Spectrum
Signature (SS)" which was included to
describe exact electromagnetic
FINGERPRINT of each
completed unit or system as it appeared
throughout the spectrum and to include all
parameters of radiated, conducted, Far-
field and near-field energy as well as its
own susceptibility.

;‘@‘

\




« Then as a final, all inclusive term,
"ELECTROMAGNETIC COMPATIBILITY(EMC)"
was coined to describe the interaction of
everything in electromagnetic spectrum, such as
individual systems or a group of operations space
and the "side effects" which electromagnetic
energy might create in other disciplines. This has
turned into a fremendous concept and one which
will increasingly come to affect practically
everything in nature




While all these expansions taking place in the
field of electronics, researchers in other
disciplines began to notice that other capabilities
of electromagnetic energy existed and that
certain electromagnetic waves could penetrate
the body and be used for medical purposes while
other waves ,when used to excess, could cause
damage to body cells, and even the movement of
electronically controlled artificial arms and legs
interfered with by power lines.




« Tt is these hazards which are causing
legislation for the control of harmful
electromagnetic emissions. However, our
lack of knowledge of the mechanism of
these new resources is probably the best
excuses for why science, engineering and
industry are still faced with such serious
problems today and why there is still such
inertia in the acceptance of them.
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Causes and Effects of EMI:

* The causes and effects of EMI are
almost as numerous as the types of
electrical/electronic equipment in use.
Problems can arise that seem to defy
resolution but, with persistence,
many of them can be pinpointed to
intferference sources.
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Listed below are some of the causes
(sources) of Interference:

«  Lightning Discharge
Electro-static Discharge
Electromagnetic Pulse
Thermal Noise

Cosmic Noise

Power line

Electric Railway
Vehicles

Motor boat

TV

Machine tools

Welder

Medical equipment

Toys

Household electrical/electronic equipment




Many of the above examples are seemingly
insignificant interference source but may cause
serious complications.

« For example:

« Federal Express experience

« General Motor NY Telephone
* France IRS

« Virginia Bank

 Calif. Insurance




* EMI is a two-way problem, that is,
equipment tending to produce interference
is inherently susceptible to interference.

 Equipment problem can reasonably be
listed either under GENERATING or
SUSCEPTIBLE headings.

e Cause-Link-Effect of EMC:
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EMC Management

» Objectives
— Economic considerations
— Method of approach to design objectives
— checking the performance against objectives
— Specifications
— Measurements
— Control Plan




