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More densely packed housings, faster processing speeds, and new
EMI regulations call for changes in electronic housing design

Achieving Superior Electromagnetic
Shielding with Die Cast Housings

In designing electronic product housings, es-
pecially those for smaller hand-held units,
product engineers are facing new pressures in
resolving basic cost-performance decisions.

Government electromagnetic compatibility
regulations are growing more numerous and
restrictive. A directive from the European
Union now regulates not only the amount of
EMI that certain electronic products can
emit, but also an EMI immunity require-
ment—the first such regulation ever.

Industry estimates claim that this EU di-
rective could add approximately 30 dB of
shielding to existing requirements.

Even without such world-wide regulatory
mandates, however, housing designers are
contending with an increasing number of in-
ternal components, with processors operating
at faster and faster speeds, inside the same or
smaller envelope.

The Conductive Envelope Challenge

Beyond measures such as special filters and

the slowing down of a system’s high clock

Speeds designers must look to providing EMI
¥ ] shielding improved over present
practice.

Most engineers would agree
that the ideal electronic housing
would be a single, continuous
metal enclosure. In the real world,
a working housing without open-
ings, joints or seams is impossible

non-rectangular shapes and built-in features,
production of cosmetic surfaces without sec-
ondary operations, inherent material color,
and low part weight, all at reasonable cost.

With the exception of molded-in color, to-
day’s high-technology die casting process is
capable of providing these material and pro-
duction advantages—with hot-chamber Mg
die casting also able to match the weight and
costs of many plastic parts.

Shielding the Electronic Housing

EMI product shielding works by reflecting
and absorbing undesirable electromagnetic
waves. Plastics are essentially transparent to
these waves and must be “metallized” to pro-
vide effective levels of shielding.

Most engineers evaluate a number of alter-
natives to achieve their EMI and aesthetic ex-
ternal design objectives: basically shielded
molded plastic or die cast metal. Listed here
are the strengths of these options:

* Conductive Coatings on Plastic

* Metal Foil or Formed Liners inside Plastic
* Metallized Plastic Resins

* Plastic Housing with Metal Subchassis

* Die Cast Al, Mg and Zn Housings

Conductive Coatings on Plastic
Conductive spray paint offers shielding but
the critical orientation of the metal particles
is unpredictable. While arc spraying is an im-
provement, nickel-over-copper electroless
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To minimize the degraded shielding effects in
discontinuity of induced currents caused, for
example, by a required housing vent opening
(Fig. 1), proven vent covers such as conduc-
tive wire mesh (Fig 2) can be used, or aper-
ture geometry can be redesigned as in Fig. 3.

out of position must be guarded against, par-
ticularly in field maintenance. Molded or
formed metallized fabric liners are more ex-
pensive alternatives. All such liners can usu-
ally be removed for product recycling.

Metallized Plastic Resins

Metallic fillers in plastic have been the subject
of resin experimentation for many years.
Such resins theoretically offer inherent con-
ductivity, but the essential orientation and
contact between the internal particles is an
unknown with every part molded. Likewise,
such unpredictability makes continuity across
a seam a difficult problem. If sufficient con-
ductive filler is added to guarantee internal

Superior shielding was
one of the main rea-
sons for selection of a
die cast case for this
p~igital camera.

plating appears to provide the best results, but
at the highest cost, and coating uniformity on
internal features can often be a problem. No
EMI coating alternative is compatible with
current product recyclability objectives.
Metal Foil & Molded Metallized Liners
Die cut metal foil has been widely used for
lower-cost shielding inside a plastic housing
with relatively simple shapes, but foil slippage

to achieve. The value of designing
for shielding early in project
planning is obvious; shielding
fixes even at the prototype stage
can be costly and frustratingly ineffective.
The specification by product designers of
molded plastics for housings and enclosures
has proliferated based on highly valued mate-
rial characteristics: the freedom to execute
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Fig. 4 While effective EMI gasketing is being
used for integrity at enclosure seams, design
of an integrally die cast overlapping edge-joint
can provide an assured conductive path be-
tween housing sections, eliminating gaskets.
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