ELECTROMAGNETIC RADIATION AND DISPLAY VISIBILITY

Life on our planet evolved under the constant bom-
bardment of natural electromagnetic (EM) radiation.
Now and. then, when lightning flashed, volcanoes
erupted, or dust storms choked us, we humans may have
dimly realized that our atmosphere was “highly
charged;” but for most of history, EM radiation was
something we managed to ignore.

The situation changed less than 100 years ago with
the pioneering work of Edison, Marconi and DeForest
and the “Dawn of the Electronic Age.” We became aware
of static interference from natural atmospheric distur-
bances and, concurrently, we became a source of EM
radiation through the emissions of our own electric and
electronic devices.

As our dependence on these devices has grown, so
has the volume of EM radiation in the atmosphere.
Unfortunately, as our electronic equipment becomes
increasingly sophisticated, it becomes increasingly sus-
ceptible to the ever-higher levels of EM interference.
Countering undesirable EM radiation is, therefore, a
major challenge for designers and users of modern elec-
tronic equipment.

Another aspect of the EM radiation problem
involves controlling equipment emissions so that data
cannot be intercepted and interpreted by unauthorized
persons. The government’'s TEMPEST program pro-
vides guidelines for manufacturers of national security
related electronic equipment in the employment of EM
shielding techniques to control emission loss. Business
and industry, seeking to protect confidential information
regarding industrial processes or financing, have an
equally critical interest in this technology.

There are two basic approaches to these related
problems of EM interference and EM emission loss. We
can either produce equipment that is intrinsically less
sensitive to interference and that emits less radiation of
its own, or we can devise methods for shielding our equip-
ment. At the present state of the art, we can’t adequately
limit equipment sensitivity and reduce emissions with-
out limiting the capabilities of the equipment as well. *
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Since this trade-off is impractical in most applications,
we are left with a search for more effective shielding
techniques.

Our basic technique is to enclose sensitive equipment
in a sealed, electromagnetically conductive box that
attentuates radiation through reflection and absorption.
Since EM radiation can enter or exit through any open-
ing, wehave EM-shielded seals, gaskets, wrapping tapes,
conduits, panels and filters to protect the openings neces-
sary for ventilation, maintenance access, power supply
and data link. The largest opening in the box, the visual
display through which the operator interacts with the
machine, presents a special challenge. Shielding for the
visual display must not only control EM radiation but
also allow the operator clear, undistorted access to the
information on the screen. .

EM shielding for visual displays is accomplished by
placing a shielded, transparent (see-through) panel
between the display and the operator. These panels may
be shielded by three different methods. The first involves
the deposition of thin film conductive coatings on glass or
plastic. The second method employs a conductive wire
mesh screen, sandwiched between layers of glass or plas-
tic. The third approach is simply a combination of the
first two for increased shielding in a specific frequency
range.

Thin film conductive coatings for visual displaysare
typically made from indium-tin oxide that is evaporated
by heat in a vacuum chamber and deposited in optically
precise layers of predetermined thickness onto a trans-
parent glass or plastic surface. A silver epoxy bus is then
applied to the coating around the perimeter of the panel
and grounded to the conductive box that encloses the
equipment.

Among the advantages of thin film conductive coat-
ings are good electric field shielding over a specific nar-
row frequency range. The chief disadvantage is that the
thin film materials that allow transparency have limited
magnetic properties and offer little or no magnetic field
shielding. (See Figure 1.)
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