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Title of Invention: SHIELDED ENCLOSURE
FOR ELECTRONICS
FIELD OF THE INVENTION
The present invention relates generally to EMI and RFI shielded housings and enclosures
S for electronics, and more particularly to a shielded cover plate assembly for an electronics
enclosure. '
BACKGROUND OF THE INVENTION

Housing and enclosures for storing and protecting electronics and electronic products are
well known. In some applications, and in particular with more powerful and compact electronics,

10 the electronic enclosures must shield the electronics or electronic products from electromagnetic
interference (EMI) and/or radio frequency interference (RFI), prevent significant amounts of EMI
or RFI from radiating from the enclosure, and/or provide internal circuit-to-circuit shielding. The
enclosures are also
typically environmentally sealed around the periphery and can provide thermal transfer from the

15 electronic product to the surrounding ambient or between circuit-to-circuit.

In the past, electronic enclosures have been formed from metal to meet emissions and
radiated noise requirements. The métal enclosures, however, have certain disadvantages in being
costly and weighty, are limited in design and manufacturing possibilities, and can have issues with
respect to deflection, humidity and expansion over a broad temperature range.

20 As such, piastic (such as thermoplastic) enclosures have received acceptance in the market.
place as meeting certain of the needs of electronic product manufacturers. However, these
enclosures, being non-conductive, require some sort of shielding to meet emissions and radiated
noise requirements. Typical shielding technologies for plastic enclosures have included coatings
of copper, silver or nickel; vacuum metallization; and plating-on-plastics, among others. The
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the shielding assembly becomes a fused metal coating with the enclosure. This technology is
available from the 3M Corporation.

10 At the interface locations between a cover and the underlying enclosure or between the
cover and the clectronic product, it is necessary to have a resilient type of shielding material. A
resilient type of shielding material enables the cover to be repeatably removed and replaced on the
enclosure while maintaining constant and maximum area of contact for shield continuity,
environmental sealing and/or thermal transfer. The coatings, metallizations and plating-on-plastics

15 can have certain limitations for these locations. Specifically, these technologies can be too thin and
not resilient (conformable) enough to provide an appropriate gasket-like response at the interface
locations. The shielding assembly with the EVA polymer and metal alloy also suffers from these
limitations. As such, at the interface locations, a separate resilient type of conductive gasket has
typically been used. One type of gasket material appropriate for the interface locations is available

20 from the Chomerics Division of Parker-Hannifin Corporation under the trademark CHO-SEAL.
Such gasket material technology is also shown in U.S. Patent Nos. 4,545,926 and 4,780,575.

While the combination of the technologies described above has been used to provide an
overall shielding solution for electronic enclosures, the combination of the two technologies
requires separate compounds for the gasket and the major surface portions of the enclosure. Using

25 separate compounds, however, can increase material costs. The technologies also require separate
manufacturing steps, which increases labor costs and manufacturing complexity. Further, the
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enclosures. The shielding solution provides a single shielding compound across the major surface
portion of a cover plate as well as along the interface locations. The shielding compound provides
EMI/RFI shielding for the electronic products as well as gasket-like resiliency at the interface
locations for sealing, thermal transfer and electrical continuity.

15 According to a preferred form of the present invention, the shielding compound preferably
comprises an elastomer with suspended conductive particles which provides high shielding
effectiveness across a wide range of frequencies when applied in just a thin layer. The shielding
compound also preferably has resilient, gasket-like properties. Preferably the shielding compound
is an appropriate stable, low water absorbing, and low-shrink elastomer with suspended conductive

20 particles. Most preferably, the shielding compound is a nickel-coated graphite-filled silicon
elastomer.

The cover plate for the assembly is formed from a plastic material, for example polyester,
in any desirable shape depending upon the particular enclosure requirements. The cover plate
typically has a substantially planar major surface portion and can have walls or flanges extending

25 outwardly from the planar surface. The walls are located around the periphery of the cover plate
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and define peripheral interface locations with the enclosure. The walls can also be located along
the interior of the enclosure to define internal interface locations. The internal walls can extend

out to the electronic product in the enclosure, for example out to a circuit board and form internal

chambers, or can extend out only a portion of the distance. The shielding compound is preferably
applied in a relatively thin layer across the major surface portions of the cover plate, and in a
relatively thicker layer along the distal edges of the walls where the walls contact the enclosure or
the electronic product.

The shielding compound prevents EMI/RFI radiation and emissions through the cover plate
and between the internal chambers, and provides a resilient gasket-like response at the peripheral
and internal interface locations for environmental sealing, thermal transfer and shield continuity.
The resiliency of the compound provides a compressive preload against the underlying enclosure
at the peripheral interface locations, or against the electronic product, e.g., a circuit board, at the
internal interface locations, without compromising the integrity of the seal or significantly
deforming the electronic product. The cover plate can thereby be repeatably secured to and
removed from the enclosure or the electronic product without compromising the EMI/RFI shield
or other features provided by the present invention.

The cover plate for the enclosure can be molded using conventional plastic-forming
techniques. The walls extending outwardly from the cover plate are preferably formed in one
piece with the cover plate. The shielding compound is then applied to the cover plate using
conventional techniques, for example compression or injection molding. If the shielding compound
is molded to the cover plate, a bonding agent is preferably initially applied to the cover plate. The
cover plate is then Jocated between a pair of molding plates and the shielding compound is
introduced between the cover plate and one of the molding plates. The molding plates have
channels or grooves which correspond to the walls on the cover plate. The molding plates are then
heated under pressure and a vacuum is applied between the plates. The molten shielding
compound flows between the plates and into the channels to cover the major surface portion of the
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BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a perspective, unassembled view of an electronics enclosure with a cover plate
assembly constructed according to the_prinéiples of the present invention;
Figure 2 is a bottom plan view of the cover plate assembly of Figure 1;
15 Figure 3 is a cross-sectional side view of the cover plate assembly taken substantially along
the plane described by the lines 3-3 of Figure 2; and
Figure 4 is a cross-section side view of the cover plate assembly of Figure 3 shown located
between a pair of compression molding plates.

20 Referring to the drawings, and initially to Figure 1, an electronic enclosure constructed
according to the principles of the present invention is indicated generally at 10. The enclosure
includes an electronic product 14, for example a circuit board with circuitry, indicated generally
at 16, disposed thereon, and an upper cover plate assembly 18. The cover plate assembly 18 is
designed to provide EMI/RFI shiclding, environmental sealing, thermal transfer and shield
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20 having a layer of a shielding compound 22 applied thereto. The cover plate 20 is preferably
comprised of a non-conductive, lightweight, impact-resistant stable material, for exampie a
thermoset or thermoplastic compound. One type of plastic appropriate for the cover plate is a
polyester such as Cyglas 605LS black, which is available from Cytec Industries, Inc., Perrysburg,

10 OH. Cover plate 20 is preferably formed using conventional plastic-forming techniques known
to those skilled in the art, for example, compression molding or injection molding the cover plate
into an appropriate three-dimensional form to correspond to the dimensions of the underlying
electronic product (or underlying housing portion). For example, the compression molding
technique can include locating a sheet of uncured plastic material between two mold plates and

15 applying appropriate temperature and compression to the plates while drawing a vacuum. In any
case, the techniques for forming the cover plate are not part of the present invention.

Cover plate 20 includes an inner, substantially planar, major surface portion 24 and a
plurality of walls or flanges which project outwardly from the surface at apprapriate locations. For
example, the cover plate can have walls 25 which extend around the periphery of the plate and

20 define peripheral interface locations. Walls 25 are designed to be sealed against the periphery of
the electronic product, or underlying housing portion, when the cover plate assembly is mounted
to the electronic product for environmentat sealing of the enclosure. An inwardly-facing shoulder
26 can be formed around the distal edge of walls 25 for reasons which will be described herein in
more detail. '

25 Cover plate 20 can also have interior walls 27 which are designed to be sealed against the
upper surface of the electronic product when the cover plate assembly is mounted to the electronic
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PCT/ US96/ 02818 circuit. Cover plate 20 can also include internal walls 28 which extend only a short distance out
from the cover plate and primarily provide support for the cover plate. The locations of walls 27,
5 28 is dictated by the shielding, thermal transfer and overall structural requirements for the cover
plate and the electronic product. Walls 25, 27 and 28 typically have relatively flat sides which
are slightly inwardly tapered. Walls 25 have substantially flat distal ends, while walls 27 and 28
can be slightly rounded. ' The walls, of course, can have any configuration depending upon the
particular requirements of the cover plate and the electronic product. Moreover, the cover plate
10 20 could also be formed with only a planar surface portion without outwardiy-extending walls or
flanges, if the enclosure requirements so dictated.
The shielding compound 22 is preferably applied across the entire major surface portion
24 of cover plate 20. The shielding compound 22 can also be applied to the exterior surface of the
cover plate if necessary, however, typically the exterior surface is bare or has only a layer of paint
15 applied thereto. As shown in Figure 3, the shielding compound 22 preferably extends in a
relatively thin uniform layer of thickness "L" across the major surface of the cover. This layer is
preferably from .020 to .040 inches (.05 to .10 cm) thick, however, the thickness of this layer can
vary depending upon the particular shielding requirements. Nevertheless, it is preferred that this
layer be as thin as possible to reduce weight and material costs, while still providing shielding
20 ~ effectiveness over a broad frequency range.
The shielding compound also covers the outwardly-extending walls 25, 27 and 28.
Preferably, the shielding compound is also applied in a relatively thin layer also of thickness "L"
across the walls 28, that is, across the internal walls which only provide support for the cover
plate. The shielding compound is preferably applied in a relatively thicker layer along the
25 peripheral walls 25 and internal walls 27 (or other locations on the cover plate 20) which define
peripheral and internal interface locations, and in particular along the distal edges of these walls
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thickness along the distal edges of walls 25 of at least .224 inches (.57 cm). The thickness of the
10 compound along walls 25 and 27 can also vary depending upon the composition of the material,
the width of the material, the space between the edge of the walls and the surface of the electronic
product and/or the enclosure, and other criteria, as will be described herein in more detail. In any
case, preferably the shielding compound is applied to walls 25 and 27 such that the distal edges of
these walls are co-planar. When the shielding compound is applied in the foregoing manner, the
15 shielding compound provides EMI/RF! shielding across the entire cover plate and between the
internal chambers, as well as a resilient, gasket-like characteristics at the interface locations for
environmental sealing, thermal transfer and shield continuity.
The shielding compound preferably comprises an elastomer with suspended conductive
particles which can be easily deposited across the entire cover plate to provide EMI/RFI shielding
20 capabilities, and resilient, gasket-like characteristics. The compound preferably provides shielding
effectiveness of at least 50 db, and more preferably of at least 100 db, across a wide range of
frequencies, and preferably across frequencies of up to at least 2.0 GHz when tested using
conventional conductive compound test methods (e.g., MIL-STD-285). The compound also
preferably has the following characteristics:
25 i) Shore A hardness of between 48 and 62 (and preferably 55)
i) minimum tensile strength of 150 psi (10.2 atm),
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6 continuity for the electronic product, as will be described
herein in nore detail. Wiile the cover pl ate assenbly is

Il lustrated as being nounted directly to the electronic product, it is
noted that the cover plate assenbly could also be mounted to a
separate housing portion to entirely surround the el ectronic
product. 5 As shown in Figures 2 and 3, the cover plate
assenbly preferably conprises a cover plate 20 having a |l ayer of a

shi el di ng conpound 22 applied thereto. The Bover plate 20 is preferably

iii) maximum elongation of 400%,

iv) minimum tear strength of 50 ppi (8.8 Kg/cm),
v) maximum compression set of 23%, and

vi) minimum compression deflection of 8%.

5 Such compound preferably has a stable, low water absorbing, and low-shrink elastomer base, e.g.,
silicon or fluorosilicon, with suspended conductive particles. Preferably, the metal particles are
in powder, flake or fiber form, such as nickel fibers, however, they could also be-in other forms,
such as silver-plated glass spheres. Most preferably, the shielding compound is a nickel-coated'.
graphite-filled silicon elastomer available from the assignee of the present invention under the mark

10 PARSHIELD. While this type of elastomer is most preferred, it is possible that other similar
elastomeric compounds would be appropriate for the present invention if they provide the
characteristics described above.

The cover plate assembly described above can have many applications for shielding
electronic products. - One particularly useful application is for providing EMI/RFI shielding,

15 environmental sealing, thermal transfer and shield continuity for an electronics circuit board. The
cover plate assembly encloses the circuitry on the circuit board to prevent exterior emissions or
receipt of EMI/RFI, provides EMI/RFI circuit-to-circuit shielding, provides thermal transfer from
the circuitry to ambient and between circuit-to-circuit, and provides environmental sealing of the
entire enclosure. The cover plate assembly can be secured to the circuit board by providing tapped

20 holes 32 (Fig. 2) at various locations around the walls or flanges 25, 27 or 28 of the cover plate
to enable fasteners 33 such as screws or bolts to be inserted through holes 34 in the circuit board
and then into the tapped holes in the cover plate. Appropriate flanges for the tapped holes can be
formed in the cover plate during the initial molding process as should be apparent to those of
ordinary skill in the art. The locations of the fasteners and holes can vary depending upon the

25 particular application. Of course, other types of conventional fasteners can also be used to secure
the cover plate assembly securely to the electronic product.
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i pventi on. pl ate 20 includes an

substantial ly pl anaPerﬁb}Yeﬁhes‘Eﬂgﬂla‘?fe“’“Hﬁ??'l Driwhich are pealed to the circui board)s and the of

val I's or flang@iiydsd %@ftﬂkﬁﬁémﬂﬂ&%ﬂ&iﬂn& el dibtRl bdes SfLihds@ WallsAts cRbNRR Suth idiit e
| ocati ons. For exanpl e, the cover pI ateﬁzgn have IIs &5 V\/m

extend around EAMPresEVe W@F@/'S&PPIFﬂéS%‘FhF'E” neceHERi

inter L ace | Ocasdsefm&x suéRfdcfors’ds thy EMURFI giiiding ﬁqlhﬁnﬁﬁtﬁl’didhea@ﬁhﬁﬂ thé hmc.pated
peri pher

0] he, el ectr rodugt nder | yi nqg housi
portion, )gvmen pnsuenness of FET“Q%QE'QE‘HBWP r?ﬁﬂ‘?ﬂbgdk“ ction of the g’t‘ﬁ“ F‘ﬁé‘{]%‘dme
el ect 8 f)m fc pr OdIUﬁn}i]al fnfiigisf@mm lefiVTRORinGrtal S€4ing Reuiéménticior the Icﬁeudmjat X The comprlesswe
i nwar dl y-facin r oun e
of walls 25 fog"ef"é‘gglﬂ‘f@ %FWWW’W@&@&'%F%Q s?'gfbt cr?mp‘m oot °fg%§' ?
\(/:I\II?]F aihl. 25d _elecn-(ijcalproductor@etﬁtgﬁmbtbh.emﬁymnfh nnatesial usalMfar theshielding compbiigl, fhi’h

ich are designed t e sealed a [, e
el ectronic pr o%ﬂ%?"%%@%ﬂflﬁgmkﬁ’}sexfﬁ fdgﬁtmé\ §/°°‘}"§“srr%'§n a&"‘tﬁ%&%%@%ﬁ&mts

el ect roniGc in the enclosure can also affect the desu'ed amount of compression of the material. Compression

is typically measured in terms of the squeeze of the material. The "squeeze” of the material is
defined as the maximum amount of deflection divided by the over-all thickness of material.
Preferably, for an electronics circuit board for a portable computer which can be up to 20/1000"
out of flat, the squeeze on the enclosure and on the circuit board is in the range of 5-10% for a
15 cross sectional gasket thickness of .296" at the interface locations for the preferred shielding
compound described previously. The above amount of squeeze translates to about 5 1bs. per inch
of preload against the circuit board.
The shielding compound is also preferably a compound which can be easily formed
(vulcanized) with the cover plate using conventional forming techniques. Preferably, the shielding
20 compound is compression molded with the cover plate, although it could also be formed using
other technigues such as injection molding. As shown in Figure 4, for compression molding, one
upper molding plate 40 is provided with channels and grooves 42a-42c on the inside surface, while
a second lower molding plate 44 is provided with a flat opposing surface 46. The location for the
channels 42a-42c¢ in plate 40 corresponds to the locations of the walls 25, 27, 28 on the cover
25 plate. Specifically, channel 42a corresponds to the location of wall 25; channel 42b corresponds
to the location of wall 27; and channel 42c corresponds to the location of wall 28. The dimensions
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7 ' product. Walls 27 forminternal chanbers for
circuit-to-circuit shielding and define internal interface

| ocations f OVOOBOKBI transfer fromthe el ectronic circuitrJCVUS%OHBNt and
fromcircuit-to- circuit. Cover plate 20 can al so include
internal walls 28 which extend only a short distance out fromthe
cover plate and primarily provide support for the cover plate. The

| ocations of walls 27, 5 28 is dictated by the shielding, thermal
transfer and overall structural requirenments for the cover pl at e
and the electronic product. Walls 25, 27 and 28 typically have relatively
flat sides which are slightly inwardly tapered. Walls 25 have
substantially flat distal ends, while walls 27 and 28 can be

slightly rounded. The walls, of course, cantlhave any configuration

dependi ng upon the articular. requirenments, of the cover plate and
t he- el ect r oni c 95 ghAnpel, ang the F'W?“é‘lﬁ\f‘éﬂ%]ﬂ?‘%&n&'wm '25”?%’2#’8% e
formed w th onlagpifditd M osvebplittace portion without outwardl y-extending walls

O e S el di . b=y e B KBRS e P b B oy e
surface porti Onwalis on the cover pfatectieingQuceived within thé@hanhkle on imoldingiplate 400 NTieWncure?
Ca 250 B, 20 e b § ol SRe o 0l pevn e R e
| ayer of paint shielding comppiiie prefelablyeprovidedisinsibinn.07 rincki(g8rom) heet, or is lmjeskion ng
of Thi ckness. - LG fobn” Al bitnle e Chem okt B et OhieP pile il
preferably frorhe giidibgconipddndi nAirgockets@Stwieen the chicldipg cdmpoknd Jnd wevee platctcar be
thickness of t m:ﬁo‘leamg £¥uum molding press. Compression forces are provided on the plates until the
10 shielding compound completely fills the cavity between the plates.

Although the molding process can vary for the above-described preferred cover plate and
shielding compound, a compression force of 500 psi (34 atm) for 5 minutes at 335°F (168°c) and
with a vacuum applied between the plates has been found satisfactory to form the shielding
compound with the cover plate described above. A post cure step where the shielding compound

15 is baked at 300°F (149°c) for 8 hours can also be performed.

After the shielding compound is properly cured, the mold plates are removed and the
assembly is allowed to cool. |

Thus, as described above, the present invention provides a unique cover assembly for an
electronics enclosure which provides EMI/RFI shielding across the entire cover plate and between

20 the internal chambers, and has resilient gasket-like response at the interface locations between the
cover plate assembly and the electronics enclosure or the electronic product for environmental
sealing, thermal transfer and shield continuity. A single shielding compound can be used with the
cover plate to reduce manufacturing complexity and costs.

The principles, preferred embodiments and modes of operation of the present invention

25 have been described in the foregoing specification. The invention which is intended to be
protected herein should not, however, be construed as limited to the particular form described as



vary dependi ng upon the particular shielding requirenents. Nevertheless, it
is preferred that this | ayer be as thin as possible to reduce

wei ght and material costs, while still providing shielding 20

ef fectiveness over a broad frequency range. The

shi el di ng cONPA6MR#OH| SO covers the outwardly-extendi ng wal | BCI8596ABI®nd 28.
Preferably, the shielding conpound is also applied in arelatively thin

| ayer al so of thickness "L" across the walls 28, that is, across
the internal walls which only provide support for the cover

pl ate. The shielding conpound is preferably applied in a relatively thicker

| ayer along the 25 peri pheral walls 25 and internal walls 27 (or

ot her locations on the cover plate 20) which define peri pher al
and internal interface |locations, and in particular along the distal edges
of these walls WD 96/ 28007

PCT/ US96/ 02818

8-

it is to be regarded as illustrative rather than restrictive. . Variations and changes may be made by
those skilled in the art without departing from the scope and spirit of the invention as set forth in
the appended claims.



to seal -agai nst the electronic product or underlying housing portion. The
shi-ekdi-rg—cormpourd—has—. a_thickness at these |ocations which
provides resilient, gasket-like characteristics at the interface

| ocati ons when the cover plate is secured to the electronic product. For
typi cal el ecWP86zRO07 encl osure applications, the thi BRHESS/A028I8 of

t he shi el di ng conpound al ong the distal edges of vvaII 5 27 at the
internal interface |locations is preferably at least .125 inches (.320 cm,
and nore preferably at |east .250 inches (.640 cm. The thickness
"t" of the shielding-conpound—al ong the di stal edges of walls 25

Is preferably at | east mimm;ches (.067 cm). The shielding conmpound al so

fills the gaq'fl l““l er 26 along the distal edges of walls 25 to
provi de an ef

thi ckness along the distal edges of walls 25

of at l|least .224 |nches ( 57 cm. The thickness of the 10 conpound

al ong wal l's 25 and 27 can al so vary dependildg upon the conposition of the
mat eri al , the width of the material, the space between the edge
of the walls and the surface of the el ecGldiMS product and/or the

encl osure, andWHAPIS CLAIMEDAS: as W | | be descri.bed herein in nore detail.

I'n any ase e t he sh el din npound is applied to
val s 25 land 2¥ suca mﬁ%alg‘?‘gﬁoﬁ?r R Sivis) ‘Effa“%lectmmcs enclqspire s $81d Goverassemply
co- pl anar2 V\Vleaomﬂi&nghcmieﬂblagmmmimﬂsu:ﬁce?@wdnedudrﬁcetl&ﬁnér@fdi@ﬁiiiwagﬁi?&ﬁﬁr-1

the 15 iel.ding conpound provides EM/RFI shielding across the entire
cover pl ate an&F Wgﬁxﬁ%?ﬁémg internal chanbers, as well as a

resilientd gasket-| akmeldiigannmpomidspésasmauayemrmmmmeuﬁaasm £idshd iferface

The. sni o ng BSficaf v Vorel Bl 588 Biidind Ramedippenaibnh R suiitpe forane
conduct i e major surfagecardai widdi reahmkgaﬂanlutneespase hysaid diperfiics pcatiany 10 efablelyaid
entire cover 20 capabilities, and
resilient, gask TXE% ar a%!egrl SFF%%‘%{FEE%%%%OUM preferably provides
shi el di nd 2. Masssmbiy\aemsbun bfwhateirl said shieldifig chimpound ds applied irpa eefativelyixthin of
at | east 2100 dijy, W §=adgge fs

preferably acr oss {ogsatﬁﬁeeﬁlgj}gt%?% up ?r(;h af rTlaetggly W%I%Qmée%%%{}gc “?Jnssl ng
conventional conductive conpound test nethods (e.g., ML-STD 285). The
conpound 1al SO 3, The assebl§ b 2lalnY 1 erelniGid £ E&.@g;; dofisu

1) Shgre A hardnesesasof get ween 48 aﬁmﬁ Wﬂl Mfgirﬂg?%?g%‘% ﬁh eicd
i) mi‘ni munPertonand walls Wg@oxﬁggd lglyrgu £gjortion, sald shielding compound

3 being disposed along the distal edges of said walls.

1 4. The assembly as in claim 3, wherein said shielding compound is disposed in a thicker layer

2 along the distal edges of the walls than along the major surface area.

1 5. The assembly as in claim 4, wherein said walls of said cover plate extend around the |
2 periphery of said cover plate and outwardly from the cover plate such that the shielding compound

3 along the distal edges of the walls seals against the enclosure to provide an environmental seal for

4 the enclosure.

[y

6. The assembly as in claim S, wherein said walls also extend outwardly from the cover plate
2 at other locations around the cover plate to define internal chambers.
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9 i) maxi num el ongati on of 400% .
i V) m nimumtear strength of 50 ppi (8.8 Kg/cm, V)
maxi num con¥V@8& 8 set of 23% and vi ) PCT/US96PIHEN
conpression deflection of 8 5 Such conpound preferably has a

stabl e, | ow water absorbing, and | owshrink el astonmer base, e.g.,
silicon or fluorosilicon, with suspended conductive particles. Preferably,

the metal particles are in powder, flake or fiber form such as
ni ckel fibers, however, they coutt—also be in other forns, such
as silver-plated gl”l t preferably, the shielding compound is
a ni ckel - coat ed. mmm mﬂ t -filled silicon elastonmer available from
t he assignee of the* présent M N on under the mark 10 PARSHI ELD.
While this type of elastoner is nobst prefer fed, it is possi bl e that ot her
stmlar el astonmeri ¢ conpounds woul d be appropriate for the
present invention if they provide the

1 7. The assembly as in claim 1, wherein said cover plate is formed from plastic.

1 8. The assembly as in claim 1, further including a circuit board with electronic components

2 disposed within the enclosure, said shielding compound providing EMI/RFI shielding for the

3 electronic components on the circuit board.

1 9. The assembly as in claim 9, wherein said cover plate includes outwardly- extending walls,

2 the distal edges of which are covered with said shielding compound, said walls extending

3 outwardly to said circuit board such that said shielding compound along said distal edges is

4 compressed against a surface of said circuit board to provide EMI/RFI shielding between portions

5 of the electronic circuitry on the circuit board.

110 The assembly as in any of claims 1-9, wherein said shielding compound is an elastomer

2 with suspended conductive particles.

1 11. The assembly as in claim 10, wherein said shielding compound provides EMI/RFI

2 shielding of at least 50 db up to at least 2 GHz.

3 12, The assembly as in claim 11, wherein said shielding compound is a nickel-coated graphite-

4 filled silicon elastomer.

1 13. A process for forming an EMI/RFI shielded cover for an electronics enclosure, comprising

2 the steps of:



characteristics described above. The cover plate assenbly

deseribed—above can have many applications far shielding

el ectroni c products. One particularly useful application is for prO\./.i_di ng

EM / RFI shielding, 15 environnment al - sealing, thermal transfer and
shiel d cont i WO%48%%br an el ectronics circuit board. The PCT/US96/0281c 1
pl ate assenbly encl oses the circuitry on the circuit board to prevent
exterior em ssi ors—of recei pt of EM/RFI, provides EM/RFI

circuit-to-circuit lel ding, provides thermal transfer fr
circuitry to anbi e”ﬂ Miml \"ﬂimm rcuit-to-circuit, and provides
environnent al seal catl s entire enclosure. The cover plate

om

t he

assenbly can be secured to the circuit board by providing tapped 20
holes 32 (Fig. 2) at various locations around the walls or-flanges 25, 27
or 28 of the cover plate to enabl e fasteners 33 such as screws or

bolts to ' be inserted through holes 34 in th® circuit board

and

then into,the tapped hqgles in the cover %ﬁate. Appropriate flanges for the
i Sl

t apped hoPes can be locating a cover plae aggingt a

t saidmald, plate, hivigg 2 syrface|

mol di ng p4oces sconfiguiition defitisg 2puvity Gedignbdrolddftesporilf to desired thicknesd VaHialiaksYacdsd 4 |
in the ar%. The Iocagl ons of the fasteners and hol es can vary dependi ng
5

upon the surface of the.cover plate, o) i cation. OF course, other types of
conventi o6al fast endfifodnéing bétweenlaaid\stfste o sfid €dveplate and said molll PRreCH¥Edudtivat €
assenbl y ecurellgétto .t elcFl ect ronlldc"Br oduct . WO 96/ 28007
PCT/ US96/ 02818 S4stomeric shiclding compound,

8 forming and curing said elastomeric compound between said cover plate and said mold

9 plate such that said compound fills the cavity between the cover plate and said mold plate and is

10 joined to said surface of said cover plate in a layer with the desired thickness variation.
1 14, The method as in claim 13, wherein said compound is formed in a thin layer across one

portion of the cover plate, and in a thicker layer across other portions of the cover plate.

1 15. The method as in claim 14, wherein said cover plate includes a substantially planar surface
2 portion and walls extending outwardly from said surface portion, said mold plate having grooves _
3 corresponding substantially to said walls on said cover plate, and said shielding compound is
4 applied to said cover plate in a thinner layer across said substantially planar surface portion and
5 in a thicker layer across distal edges of the walls of said cover plate. '

1 16.  The method as in claim 13, wherein said shielding compound is initially provided in sheet
2 form when introduced into the cavity between the mold plates.

1 17. The method as in claim 13, wherein said elastomeric compound is vulcanized between said
2 mold plates.



10 LovE L Preferably, the length of walls 25, 27 (which are
sealed to the circuit_hoard), and the t hi ckness of the shielding
conpound al ong the distal edges of these walls, is chosen such that a
conpressive preload is applied against the circuit board. The necessary
prel oad i s OWO8628087ed based on such factors as thdPGCRNSIREISIS
shielding requirenents for the circuitry, the anticipated 5 unevenness
of the circuit board, the maxi mum all owabl e defl ection of the circuit

board, and the————————thermal transfer and environnmental sealing

requirenents for ircuitry. The conpressive prel oad shoul d
not cause an un ﬂlﬂ@l Il ,mmnP of the shielding conpound nor deformthe
el ectrical prod unction. The type of material used for the
shi el di ng conpound, the - amount of material (thickness and w dth)
at the interface |locations, and the anticipated tenperatures 10 in the
encl osure can also affect the desired anmountb of conpressi on of the

mat eri al . Conpressi on pi_cal measured in ternms of th

squeeze of the 1afTbe msthod #hin olajm Idée‘k’é“‘bf‘“i Fryerpipg i igjtialjyglocated between a BEW phed
as the mexi mumpagedbld plated ea‘aid%&m Pidtesthaving Dppdainig sdteace Yefigithtions humh? RWeScadity

mat eri al . Pr ef er abl for an eJ ectroni C it boa or a
port abl e &onputcasresppnding t the desired, fhickpess yariggqn pcross "‘"}a"e& dgreowr t, the

-squeeze on the enclosure and on the circuit board is in the range of 5-10%

for a 15 cross sectional gasket thickness of .296" at the interface

| ocations for the preferred shielding _ conpound descri bed

previ ously. The above anpbunt of squeeze translates to about 5 | bs. per inch
of preload against the circuit board. The shi el di ng

conmpound is also preferably a conpound which can be easily f or med

(vul cani zed) with the cover plate using conventional formng technlques
Preferably, the shielding 20 conmpound i s conpression nolded with the
cover plate, although it could also be formed using ot her

t echni ques such as injection nolding. As shown in Figure 4, for conpression
nol di ng, one upper nmolding plate 40 is provided with channels and
grooves 42a-42c on the inside surface, while



a secondslower nolding plate 44 is pﬁoVided with a flat opposing surface
46.—_The locatiaon for the channel s 42a-42c in plate 40 corresponds

to the locations of the walls 25, 27, 28 on the cover 25 pl at e.
Specifically, channel 42a corresponds to the |ocation of wall 25; channel
42b corr espoWE:96/28007 to the location of wall 27; and cR&ERUSIN2EAS
corresponds to the location of wall 28. The di mensions WO
96/ 28007

PCT/ US96/ 0281 8 : 4

11 of the channel, and the distance between the nold pl ates,
determ nes the thickness of the conpound applied to the cover
pl at e. The cover plate 20 is | ocated between the
separated pair of heated nolding plates with the wal I's on the
cover plate being received within the channels on nolding plate 40. The
uncured 5 shi el ding conpound 22 is then introduced into the cavity
between the nol ding plates. The

SUBSTITUTE SHEET (RULE 26)



shi el di ng conpound i s prefefably provided in a thin .07 inch (.18 cm

S @@t w0t QN nolding form A bondi ng agent (e.q.

Chem Lok[err]) can be applied between the cover plate and t he
shi el di ng coggound. Air pockets between the shiel ding compound and cover

pl ate can be WO96/28007 renpved using a vacuum nol di ng pr ess.PCRI/A96/A28E8 ON
forces are provided on the plates until the 10 shi el di ng conpound
conpletely fills the cavity between the pl ates. Al t hough
t he nol di ng process can vary for the aboV2-/d4scri bed preferred cover plate
and shi el di ng conpound, a conpression force of 500 psi (34 atm
for 5 mnutes at 335F (168[err]c) and with a vacuum applied

bet ween the plates has been found satisfactory to formthe shielding
conpound with the cover plate described above. A post cure step where the

shi el di ng conpound 15 is baked at 300[err]F (149[err]c) for 8 hours
can al so be perforned. o O After & shiel diing conpound is
ptoperly cured, the nold plata® &e renoved and e eyassenbly is
al l owed to cool. Thus, as desc ibegﬂabove,ﬂbhe pr esent
i nvention provides a unique cg assenbly for #n gl ectronics
encl osure which provides EM/R i g _entire/cover plate
and between 20 t he i nt er Fafpiraream—ma el ot bt gasket-1i ke
response at the interface |oc dr plate
assenbly and the el ectronics ct for
envi ronnent al seal i pl al transfer qontinuity. A
si ngl e shi el di ng conpound canj }e used th the plate to
reduce manufacturing conpl exi 5[ S. I The
principles, preferred enbodi ng pdes of operation of e present
i nvention 25 have been deficri bed [{h the foregoi ng specifjijcati on. The
i nvention which is intended tD!be prot ect ed herein!should not ,
however, be construed as |im|Rdoto tH¢l particul ar form descl irbed as

N
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12 it is to be regarded as illustrative rather than restrictive.
Vari ati ons and changes may be nade by those skilled in the art w thout

departing fr¥MR0Lcope and spirit of the invention as set PEHPE402818
t he appended cl ai ns.
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13 . A CLAI Ms: WHAT | S CLAfNED | S 1.
An_EM [REL _shielded cover assenbly (18) for an electronics enclosure

(10), said cover assenmbly (18) conprising a cover plate (20) having a najor

surface area (24) and interface |locations characterized in
t hat : WO 56/28007 a resilient shielding conpoundPCPPEG03818
di sposed in an EM/RFI shielding |ayer 5 across the nmmjor

surface area (24) and the interface | ocafifpgs of: the cover plate (20), said
shi el di ng conmpound (22) form ng a gasket portion at said interface

| ocati ons conpressi bl e agai nst the el ectronics encl osure
(10). 2. The assenbly (18) as in claim 1,
wherein the thickness (L) of said shielding | ayer which |Is

di sposed across the major surface area (24) of the cover plate

(20) is thinner than the thickness (T,t) of said shielding |layer which is
di sposed at the interface | ocations.3. The assenbly (18)
as in claim 1, wherein said cover plate (20) 5 i ncl udes a
substantially planar surface portion defining said major surface area (24)
and wal | s (25;27) egﬂending outwardly fromsaid pl anar
surface portion defining said interface | ocations, said
shi el di ng conpound (22) being disposg¢d in said gasket portion '

al ong the distal edges of said W ~w, .
) eticss (L) of said

The assenbly (18) as in claim3 :

shielding layer which is di sposg g ) Qqaj 0%, sUrface area (24) is
Ckng¥fl (N tN\df said shielding | ayer

of t Bl (25; 27).

t hi nner than the
of ei fl|sqNd fwal I's (25) of said

4.

whi ch is disposed along the edgg
5. The assenbly (18) asAn c} §
cover
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pl ate (20) extend around the peri phery"of said cover plate (20) and

outwardly fromthe .cover plate (20).

14 6. The assenbly (18) as in claimb5, wherein said walls
(27) extend oqutwardl fromthe cover plate (20) at ot ons
around the covgr”'b'?oﬁ'{e (20) internediate walls (25) t #ﬁﬁ’g&l

I nternal chanbers. 7. The assenbly (18) as in claim1l,
wher @i n said cover plate (20) is formed . from pl asti c.

8. The asse s in claim1l, fugyher including a circuit board
(14) mith troni c co onents (16) disposed within the enclosure
(10), said Shl )‘@ (22) which fornms said resilient gasket
portion at said it | ons bei ng conpressi bl e agai nst said
circuit board (14). 9. The assenbly (18) as in claimS8,
wherein said cover plate (20) I ncl udes tantially planar surface
portion defining said mﬂeceive&ﬁyiha‘fnetemano W 1996(11 10.96);

original claims 13-15, 17 and 18 amended; new claxms 19 and 20 added;
remaining claims unchanged (4 pages)]

1 1. An EMI/RFI shielded cover assembly (18) for an electronics enclosure (10), said cover
2 assembly (18) comprising a cover plate (20) having a major surface area (24) and interface
3 locations for sealing against the electronics enclosure (10) characterized in that:

4 a shielding compound (22) is disposed in a layer across the major surface area (24) and the
5 interface locations on the cover plate (20), said shielding compound (22) providing i) EMI/RFI
6 shielding for said major surface area (24), and ii) resilient, gasket-like response at said interface
7 locations to enable said cover assembly (18) to be sealed to the electronics enclosure (10).

1 2. The assembly (18)as in claim 1, wherein said shielding compound (22) is applied in a
2 relatively thin layer across the majoi' surface area (24), and in a relatively thicker layer at the
3 interface locations.

1 3. The assembly (18) as in claim 1, wherein said cover plate (20) includes a substantially
2 planar surface portion and walls (25;27;28) extending outwardly from said planar surface portion,
3 said shielding compound (22) being disposed along the distal edges of said walls (25;27:28).

1 4. The assembly (18) as in claim 3, wherein said shielding compound (22) is disposed in a
2 thicker layer along the distal edges of the walls (25;27;28) than along the major surface area (24).
1 5. The assembly (18) as in claim 4, wherein said walls (25) of said cover plate (20) extend
2 around the periphery of said cover plate (20) and outwardly from the cover plate (20) such that the
3 shielding compound (22) along the distal edges of the walls (25) seals against the enclosure (10}
4

to provide an environmental seal for the enclosure (10).

Sheet Has Been Replaced

“THm W

AMENDED SHEET (ARTICLE 19)



(25;27) extending outwardly from said planar surface portion defining said -
| ocati ons, said shielding conmpound (22) being disposed in

i nterface

sai d gasket portion along the 5 di stal edges of said walls (25;27).
10. The assenbl 18) as in claim 9, wherein the thickneSéS£H§ of said
shi el di ng | ay®® h is disposed along the major surface arESPo4P2518

t hi nner than the t hi ckness (T, t) of said shielding | ayer which is

di sposed al ong the edges of the walls (25; 27) . 11.

The assenbly
(24) of said

(Cimlﬁmlumﬂuﬁlml|34 9 or 10, wherein major surface area

t her includes walls (28) extending outwardly

fromsaid *pl &nat s'rffacé portion. -
15 12. The assenbly (18) as claimed in any of the
preceding clains 1-11, wherein said shielding compound (22) is an
el astoner with suspended conductive ¥Barticles.
1 6. The assembly (18) as in claim 5, wherein said walls (27;28) also extend outwardly from
2 the cover plate (20) at other locations around the cover plate (20) to define internal chambers.
1 7. The assembly (18) as in claim 1, wherein said cover plate (20) is formed from plastic.
1 8. The assembly (18) as in claim 1, further including a circuit board (14) with electronic
2 components (16) disposed within the enclosure (10), said shielding compound (22) providing
3 EMI/RFI shielding for the electronic components (16) on the circuit board (14).
1. 9. The assembly (18) as in claim 9, wherein said cover plate (20) includes outwardly-
2 extending walls (25;27;28), the distal edges of which are covered with said shielding compound
3 (22), said walls (25;27;28) extending outwardly to said circuit board (14) such that said shielding
4 compound (22) along said distal edges is compressed against a surface of said circuit board (14)
5 to provide EMI/RFI shielding between portions of the electronic circuitry (16) on the circuit board
6 (14).
10.  The assembly (18) as claimed in any of the preceeding claims 1-9, wherein said shielding
compound (22) is an elastomer with suspended conductive particles.
1 11.  The assembly (18) as in claim 10, wherein said shielding compound (22) provides
2 EMI/RFI shielding of at least 50 db up to at least 2 GHz.
1 12.  The assembly (18) asin claim 11, wherein said shielding compound (22) is a nickel-coated
2 graphite-filled silicon elastomer.
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13. The assenbly (18) as in claim 12, wherein said shielding conpound
(22) has an EM/RFI shielding effectiveness of at |east about 50 db.
14. The assenbly (18) as in claim 13, wherein said shielding conpound
(22) i.s_a nickel-coated graphite-filled silicon el astoner.

15." A met ho¥O8# 28 ¢| ding an el ectronics enclosure (10) frBFUSIsn2818

el ectromagnetic interference (EM) and radio frequency interference
(RFIy with a cover plate (20) having a maj or surface (24) and

b RN, 5 ™ e o e

shi ei'dl ng | ayer* aéross ¥he® ndj or surface (24) and the I nterface
locations of the cover plate (20), said shielding |ayer conprising a
resilient shi el di ng conpoundi ng conpound (22) and form ng a

conpr essi bl e gasket portion at said 1®nterface locations; and
covering the electronics enclosure (10) with the cover plate (20) such that
said 10 1 gaskdt pArpricess fofforpmighnBMIRH shigjdddaxgenr plats (Zmrﬁprraesbecbnizgaiclwtret he
g: Sﬁnr gg'f \jhgpgﬂogwg er pl late (c)?(h;\%gta mrrdor surgac? (z%and mte;'tgce locatgﬁgfog?etaﬂn%ﬁgamst

el ast omer3 whi ckleéteonis mbwlﬂ)hndammhw,amd gmdmvndpbm@ﬂébwlmawﬂewnstaheated

4 mold plate (40), said mold plate (40) having a surface configuration defining a cavity (42a-42¢)

5 designed to correspond to desired thickness variations across said major surface (24) and said

6 interface locations of the cover plate {20), said process characterized by:

7 introducing between said major surface (24) and said interface location of said cover plate

8 (20) and said surface of said mold plate (40) a shielding compound (22) comprising an elastomer

9 with suspended conductive particles; and
10 - forming and curing said shielding compound (22) between said cover plate (20) and said
11 mold plate (40) such that said compound (22) fills the cavity (42a-42c) between the cover plate (20)
12 and said mold plate (40) and is joined to said major surface (24) and said interface locations of said
13 cover plate (20) in a layer with the desired thickness variation for providing i) EMI/RFI shielding
14 for said major surface (24), and ii) resilient, gasket-like response at said interface locations to enable
15 said cover plate (20) to be sealed to the electronics enclosure (10).

1 14, The process as in claim 13, wherein said compound (22) is formed in a thin layer across said

major surface (24) of the cover plate (20), and in a thicker layer across said interface locations of
the cover plate (20).

15. The process as in claim 13, wherein said cover plate (20) includes a substantially planar
surface portion and walls extending outwardly from said surface portion, said mold plate (40)
having grooves corresponding substantially to said walls on said cover plate (20), and said
shielding compound (22) is applied to said cover plate (20) in a thinner layer across said
substantially planar surface portion and in a thicker layer across distal edges of the walls of said

S B W N e

cover plate (20).
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16 1 18. The method as in clai m 13, wherein said cover plate is
initially | ocated between a pair of 2 " heated nold plate said nold
pl at es havi ngV8PFE®¥Phg surface configurations defining the cﬁ‘# p896/92818
corresponding to the desired thickness variation across the surface of the
cover pl ate. .
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20
1 16. The process as in claim 13, wherein said shielding compound (22) is initially provided in
2 sheet form when introduced into the cavity (42a-42c) between the cover plate (20) and the mold
3 plate (40). '
1 17.  The process as in claim 13, wherein said shielding compound (22) is vulcanized between

the cover plate (20) and the mold pilate (40).

18. The process as in claim 13, wherein said cove plate (20) is initially located between a pair
of heated mold plates (40;44), said mold plates (40;44) having opposing surface configurations (46)

defining the cavity (42a-42c) corresponding to the desired thickness variation across the major

W N -

surface (24) and the intérface locations of the cover plate (20).

19. A method of shielding an electronics enclosure (10) from electromagnetic interference
(EMI) and radio frequency interference (RFI) with a cover plate (20) having a major surface (24)
and interface locations sealable against the electronics enclosure (10), said method characterized by:
disposing a layer of a resilient shielding compound (22) across the major surface (24) and
the interface locations of the cover plate (20), and
covering the electronics enclosure (10) with the cover plate (20), said layer of said shielding
compound (22) providing EMI/RFI shielding for the major surface (24) of the cover plate (20) and

00 ~} O U A W N e

sealing the interface locations thereof against the electronics enclosure (10).

20. The method as in claim 20, wherein said shielding compound (22) comprises an elastomer
2 which is filled with electrically-conductive particles.

i il

AMENDED SHEET (ARTICLE 19)



-‘

WD 96/.28007 Y Wrmg \ V- QTW) P;—S

pcrln&qalnbg19, . ijf?
AVENDED CLAI MS [recei vgg:?y e | nt efnat i onal B& eau
on 11 October 1996 (11.10.96); OFdo% original Clens 13- 15,
17 and 18 anended; new clains 19 and 20 added, i

remai ni ng cl ai hanged (wors AL ProPERTY ORGANIZATION AN EM g shi el ded
cover assenbly for an el ectroni prelByesr e (10), said cover 2

assenbl y (NTERNATIQNALS APRLIGATIONGRUBLISHED YNDIR THE PATENT GOPPERATION TREATY @CT)

(24) a
encl os
(22) i
interf
provid

‘&)Mﬁ&nﬁ itent Classification 61:0Cal | OIS T 3(11)%&%%?@&&%&513“&3-:' 3: ﬁg oy

Jrel_@é&%@ﬁaracterlzed i n that Afl
in a layer acr oss tlhe mmﬂwmﬂaﬁwﬂau( 2 10)Seggembler 1996(1509.96)
o ashretr g Tonpoud—(22)

CC IUL,ClLIUIID UTT LIIE CUVCT PI LE ,U), S

Initgrnakideda) Apbiication Number: PCT/US96/02818 | (1) Designated States: AT, BR, CA, CN, FI, JP, MX, NO, RU,
@ SG, Buropean patent (AT, BE, CH, DE, DK, ES, FI, FR,

(22) International Filing Date: 1 March 1996 (01.03.96) GB, GR, IE, IT, LU, MC, NL, PT, SE).
{30) Priority Data: Published
08/398,476 3 March 1995 (03.03.95) Us With international search report.

Befonthec:pirationafmmlmfwmndmgthe
, claims and to be republished in the even: of the receipt of
(71) Applicant: PARKER-HANNIFIN CORPORATION [US/US]; amendmens.

17325 Euclid Avenue, Cleveland, OH 44112 (US).

(72) Inventor: SALVI, Jopseh, A., Jr.; Apartment 177, 6551 Warmner
Avenue, Huntington Beach, CA 92647 (US).

(74) Agent: MOLNAR, John, A., Jr.; Parker-Hannifin Corporation,
17325 Euclid Avenue, Cleveland, OH 44112 (US).

(54) Title: SHIELDED ENCLOSURE FOR ELECTRONICS
(57) Abstract
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area (24) with outwardly-projecting walls or flanges defining intesface locations with the underlying enclosure. A shielding compound
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6 = .shielding for sald maj or surface arga (.24), .and i) resilient,
gasket-1i ke response at said interface 7 ~d ocqt | ong,to enapl e sai d:
sover assenbly (18) to be sealed to the el ectrom csrenchosyure (19).. - 1 —-_-
2. The assenbly (18)as in claim1, wherein sad shi eIth ng corrpou?d (22)
Is applied in a 2 thln | ayer across the mmjor surface

ar eapF24) and in Ial“{u”ulu“llﬂm“ﬁlnk | ayer at the 3 I nterface

| ocat i ons. *3.¢ t THe &sstnbly (18) as in claiml, wherein said
cover plate (20) i ncludes a substantially 213 pl anar surface port ion
and wal | s (25;27;28) extending outwardly from said planar surface portion,

3 sai d Shl el di ng conpound (22) éﬁmggl spos;argl sl (()gg)tgg ::Ilns'éia;l (randges
asse

of said wal
wherei n sai ngléméénd (22) is disposed in a 2 t hi cker

| ayer al ong the distal edges of the walls (25;27;28) than al Iong tze V\rrzj or :
surface area (24 as in claim erein
said walls EZS) of sa%‘d‘ EW Théflge{l%‘fer@ff é’?‘%yé}@ for'an elegfrpnics; grislosure

peri phery ofl®asaid coxes assembiy(182 09mprising a tcomerdilate (2@)rhaving cmajor sﬁllfa‘de@réaZO)

such that t BfmeR2) al ong t he d| stal edges of
the walls (g@)%lslgzli teﬁaceg&ﬁgkﬂéﬂﬁ:%nc%ggure 10) - {DI’OVI de an

envi ronnent al  sed|resilignt; shielding . compeang (29) is dlsposed in an EMI/RF shielding layer
5  across the major surface area (24) and the interface locations of the cover plate (20), said

oo shielding ‘compound (22) forming a gasket portion at said interface locations
compressible against the electronics enclosure (10).

TR

2. The assembly (18) as in claim 1, wherein the thickness (L) of said

shielding layer t\?iah’is\disposed across the major surface area (24) of the cover plate
(20) is thinner than the thickness (T,t) of said shielding layer which is disposed at the -

interface locatiéns.l The assembly (18) as in claim 1, wherein said cover plate (20)

5 includes a subsiantia'lly planar surface portion defining said major surface area (24) and

walls (25;27) extending outwardly from said planar surface portion defining said

interface locations, said shielding compound (22) being disposed in said gasket portion

along the distal edges of said walls (25;27).

4, “The assembly (18) as in claim 3, wherein the tlﬁckness L) of said
£ shielding layer which is disposed along the major surface area (24) is thinner than the
thickness (T, t) of said shielding layer wh1ch is disposed along the edges of the walls

(25;27).

5. The assembly (18) as in claim 3, wherein said walls (25) of said cover
plate (20) extend around the periphery of said cover plate (20) and outwardly from the
cover plate (20).
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PCT/ US96/ 02818 ' eone e o :
18 Fhe—assenbty (18) as in cl al ‘m 5 wher e m sal rj wal I's
(27; 28) al so e om 2 the-cover- plate (20) at other
| ocati ons arou% mw ﬂ (20) to define internal chanbers. 1
7. The asse m Isn €l'aim 1, wherein said cover plate (20) is
formed from pl astic. 8. The assenbly (18) as in claiml,:
further including a ci rcw t board (14) withl4lectronic 2 conponent s
(16) di sposed'\ivithi n the enclosure (10), said shielding conpound (22)
roviding 3 EM [ n
p g TRE hssefbB) @BP% ﬁl@imﬁmhr? Vﬂle?&%@ﬁ Wailg S%Elfe'ﬁl nha va }lgp

the circuit _boa
wherein sai & E’o‘i?% FgYﬂré‘laée (Zi)éft other 188@59“5 granad ahles,cover Plat 20) intermediate walls
(25) to define internal chambers.

7, The assembly (18) as in claim 1, wherein said cover plate (20) is formed
from plastic. '

8. The assembly (18) as in claim 1, further including a circuit board (14) with
e electronic components (16) disposed within the enclosure (10), said shielding compound
(22) which forms said resilient gasket portion at said interface locations being
compressible against said circuit board (14). )

9. The assembly (18) as in claim 8, wherein said cover plate (20) includes a
substantially planar surface portion defining said major surface area (24) and walls
(25;27) extending outwardly from said planar surface portion defining said interface
locations, said shielding compound (22) being disposed in said gasket portion along the

5  distal edges of said walls (25;27).

10.  The assembly (18) as in claim 9, wherein the thickness (L) of said
shielding layer which is disposed along ‘the major surface area (24) is thinner than the
thickness (T, t) of said shielding layer which is disposed along the edges of the walls

€3 (25:27).
11.  The assembly (18) as in cla.ims' 3,4, 9 or 10, wherein major surface area

(24) of said cover plate 20 further includes walls (28) extending outwa.rdly from said
planar surface portion.
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2 .extending walls (25;27;28), the distal edges. of -which are-covered

W th sai d shi el di ng conpound 3 (22), sai d wal:l's- 25; 27, 28) ext endi ng
Qutwardly to said circuit board (14) such that sald shi el d1 ng 4 -
conmpound (22) sai d di stal edges i s conpr essed agai nst a surface of
said circuit b 14) to provide EM/RFI shielding between
¢ portions of. thgm ;’ cuitry (16) on the circuit board 6
- (14). 1 m#ygf nbly (18) as .clainmed in any of the
Wwhes r}é

. preceeding clains 1-9,

© WD 96/ 28007 particles.

sai d shi el di conmpound (22) is an
el astomer with suspended conductive particles. 11. The
assenbly (18) as in claim 10, wherein said shleldlng conpound (22) provides‘

2 EM / RFI ghi Efengss?.lfnbgI é %a%l cﬁa@v\ﬂg&’ ittP, of‘tth%]%??c%ldi% Gc_ﬁims dl

12. The assenbly (18).as In erein sard's cornpoun
(22) is a niveseincesid shieiding compoundH22-is ian elastemer cwith ¢ ek rconductive

PCT/ US96/ 02818

13.  The assembly (18) as in claim 12, wherein said shielding compound (22)
has an EMI/RFT shielding effectiveness of at least about 50 db.

T 14, The assembly (18) as in claim 13, wherein said shielding compound (22)
is a nickel-coated graphite-filled silicon elastomer.

15. A method of shielding an electronics enclosure (10) from electromagnetic
interference (EMI) and radio frequency interference (RFI) with a cover plate (20) having
a major surface (24) and interface locations d1sposab1e against the electronics enclosure
(10), said method characterized by:

5 providing an EMI/RFI shielding layer across the major surface (24) and the
interface locations of the cover plate (20), said shielding layer comprising a resilient
shielding compounding compound (22) and forming a compre551ble gasket portion at said
interface locations; and :

covering the electronics enclosure (10) with the cover plate (20) such that said

10 gasket portion of said shielding layer is compressed against the electronics enclosure

€% (10).

16. The method as in claim 20, wherein said shielding compound (22)
comprises an elastomer which is filled with electrically-conductive particles.
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19 1 | 13. A prbcess for formng an EM/ RFI s'ﬁfEf/MS c%\ér/Q&B l 8

(20) for an electronics enclosure 2 (10), said cover plate (20)
~having a major surface (24) and interface |ocations for sealing against the
el ectroni cs enclosure (10) and said nﬁg d, and said cover plate
(20) being | ocated against a heated 4 d plate (40), said nold
plate (40) having a surface configuration defining a cavity (42a-42c) 5
designed to correspond to desired thickness variations across said ngjor
surface (24) and said 6 interface | ocations of the cover plate
(20), said process characterized by: 7 I ntroduci ng between
said major surface (24) and said interface |ocation of said cover plate 8
(20) and said surface of said nold plate (40) a shielding conpound (22)

conprising an elastomer 9 ~ with suspglided conductive particles; and
10 . form ng and curing said sh{yel di ng conpound (22) between
said &&ver_plate (20) and said 11 - ,\(40) such that said
conmpoung (=) fills fNe=ca=  coy late (20) 12
and said Z7( YD) aneyixs\ joined to s £

sur (24) and said
\

interface | Y in | ayer with the
desired thi R Phé i di i \ / (FA\\shi el fling 14

for said maj or / ii) regilig 1LY - | response at
said interfa | png dr pllate (20) to be
sealed to tgp el ectrpnig ‘ The process as
in claim
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1 . 15. The pr ocess as in claim 13, wherei n SannIéULS aéé 0:3)8 18 _

- includés a substantially planar 2 : surface portion and walls
extending outwardly from said surface portion, said nold plate (40) 3
havi ng grooves correspondi ng substantially to said walls on said cover

i plate (20), and said 4 shi el di ng conpoggd,(ZZ) is applied to said
- cover plate (20) in a thinner |ayer across sai /5? substantially

- planar surface portion and in a thicker |ayer across distal edges of the

- walls of said 6 cover plate (20). WO 96/ 28007

. PCT/ US96/ 02818 :

- 20 1 . 16. The process as in claim 13, wherein said shielding
conmpound (22) is initially provided in 2 sheet form when introduced

| into the cavity (42a-42c) between the cover plate (20) and the nold
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3 . plate (,”:40) . 1 17. The process as EETALL$m?é /\MOeZeBnla

sai d shielding conpound (22) is vulcani zed between 2 the cover plate
¢20) and the nold plate (40). 1 18. The process as in claim13,
wherein said cove plate (20) is initially |OC-2@? between a pair 2

of heated nold plates (40;44), said nold plat 40; 44) havi ng opposi ng
surface configurations (46) 3 ln defining the cavity (42a-42c)
corresponding to the desired thicksess variation across the mpjor 4

surface (24) and the interface lochiions Q Qecover plate (20). 1
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and interface | ocations 9§
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Jadi o frequency

resilient shielding eofpquhg” (22) %cr @ wgj §r surface (24) and 5
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| ayer of said shielding
for the major surface~ Avrof
interface | ocationsgt hergof afjai ng
20. The met hod a®€\ n clai
conprises an el ast CWer 2
el ectrical |l y-conducti yus~fa

prqovi di ng EM / RFI shi el di ng
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