
0 3 OCT 2006  TITLE OF THE INVENTION  *166166*  BOARD-LEVEL EMI SHIELD WITH
ENHANCED THERMAL DISSIPATION  5 FIELD OF THE INVENTION This invention
generally relates to an improved board-level  electromagnetic interference
(EMI) shield for applications where heat  dissipation is important. More
particularly, the present invention  relates to a shield that is easily
removable, compatible with single or 10 multi-compartment shield designs,
thin in profile, lightweight, and  promotes enhanced thermal dissipation of
the shielded components.  This solution is particularly advantageous for
use in small electronic  devices, such as cellular phones, personal digital
assistants, handheld  and laptop computers, among others. 15 BACKGROUND OF
THE INVENTION EMI shields limit electromagnetic radiation from entering or
exiting  sections of a printed circuit board (PCB) containing electrical
components. An EMI shield is further defined to be "board-level" if it
attaches directly to the surface of a PCB, and without external or 20 loose
fasteners (such as screws or bolts), thereby eliminating a  significant
source of size and weight from the shielding scheme. Also  as a result of
this direct surface attachment to the PCB, board-level  shields allow for
EMI isolation of one or more sections of a PCB  surface from one or more
sections of the same (or other PCB's) within 25 a given device. As with
other (non-board-level) shielding schemes,  board-level shields also allow
for EMI isolation of one or more  sections of a PCB surface on a device,
from other external-devices.  Often, electrical components that need to be
shielded also generate  heat while operating, such as power amplifiers,
central processing 30 units (CPU's), graphics chips, etc. Since the
performance of these  components often degrades at elevated temperatures,
it is typically  desirable to facilitate the transfer of heat away from
them. This is  typically done through the use of conduction, by utilizing a
thermally   



*G00002* 0 3 OCT 2006  conductive interface (TCI) material and a heat sink.
The TCI material fills a gap in the stack-up between the component and the
heat sink, and has a thermal conductivity higher than that of air, and
typically as high as possible. TCI materials are often made of a 5
conformable elastomer (such as silicone), filled with highly conductive
thermal particles. The heat sink can be a finned metal block, a  spreader
plate comprised of sheet metal or plastic, a heat-pipe  assembly, or any
structure that enhances the dissipation of heat  away from the electrical
component and TCI material. 10 A common type of board-level EMI shield is
known as a "can". A can  is soldered to the ground trace on a PCB, directly
over the electrical  components that need to be shielded. Such cans offer
extremely high  levels of shielding effectiveness, are typically very
reliable, and are  well known in the industry. They are often installed in
a fully 15 automated fashion via a surface mount technology (SMT) process
at  the same time the components themselves are installed onto the PCB,
using solder paste and a reflow process. Cans are extremely difficult  to
remove and replace (if the shielded components need to be reworked),
because of the complicated de-soldering and re-soldering  20 process.
Often, the components shielded by cans generate significant heat.  Cans,
however, require mechanical clearance (i.e. an air gap) above  the
components they are shielding on a PCB, to allow for proper  soldering of
the can to the ground trace during the reflow process. 25 Because of this
necessary clearance, a TCI material cannot be used to  fill this air gap,
which negatively impacts the transfer of heat away  from the component to
be shielded. This makes cans an undesirable  solution where thermal
dissipation is required. A novel board-level shield is disclosed in U.S.
Patent Application  30 Serial Number 09/793,754, of Reis, which describes a
removable,  multi-cavity shield, that utilizes a plurality of discrete
electrically  conductive fastening units, (such as BGA solder spheres) as a
removable attachment mechanism. This reference, however, does not  



contemplate the need for improved thermal dissipation of components  35
that are being shielded. 2 0 3 OCT 2005  A technique for combining EMI
shielding and thermal dissipation is  disclosed in US 6,347,035. While
recognizing the need to solve both  of these problems, the reference
teaches only how to accomplish  shielding of an entire PCB (e.g.
motherboard), which necessarily 5 includes both sides. That is, since the
shielding enclosure described  is not board-level, the shield cannot
isolate sections of the same PCB  (on the same side or opposite sides) from
each other. References  5,436,803 and 5,597,979 teach similar, bag-like
shielding schemes  that do not shield at a board-level, and which
additionally, do not 10 contemplate the need for thermal dissipation.
Reference 5,175,613 discloses a package that combines EMI, ESD,  thermal
and mechanical shock protection of circuit chips. Also,  reference
6,122,167 discloses an integrated hybrid cooling device with  EMI shielding
for a portable computer. The shielding schemes in 15 both of these
references are not board-level, however, since they do  not allow for
shielding sections of the same PCB from each other (e.g.  one chip from
another). Additionally, the solutions require an  attachment mechanism
involving screws or bolts, and holes that pass  through the PCB. This
consumes valuable PCB space, as well as 20 adding significant weight to the
design. What has not heretofore been provided, and what is needed, is a
board-level shield that is simultaneously removable, compatible with
single or multi-compartment designs, thin in profile, lightweight, and
allows for thermal dissipation of shielded components. 25 SUMMARY OF THE
INVENTION This invention provides an apparatus having a substrate having at
least one electrical component disposed thereon; a plurality of  discrete
electrically conductive fastening units disposed in a pattern 30 on the
substrate surrounding the at least one electrical component; a  board-level
electromagnetic interference (EMI) shield comprising an  electrically
conductive layer; a plurality of apertures formed in the  



board-level EMI shield such that the apertures correspond to the  pattern
of the electrically conductive fastening units; with at least 35 one
thermally conductive interface (TCI) material disposed over the  3 0 3 OCT
2006  at least one electrical component; and wherein the electrically
conductive layer of the board-level EMI shield is in electrical contact
with at least one electrically conductive fastening unit. 5 In another
aspect, this invention provides a substrate having at least  one electrical
component disposed thereon; a plurality of solder  spheres disposed on the
substrate surrounding the at least one  electrical component; a board-level
EMI shield comprising at least  one compartment adapted to cover the at
least one electrical 10 component, the EMI shield further comprising an
electrically  conductive layer; at least one TCI material disposed over the
at least  one electrical component; a heat sink disposed over the at least
one  TCI material; wherein the electrically conductive layer of the board-
level EMI shield is in electrical contact with at least one of the solder
15 spheres, and wherein the board-level EMI shield and the solder  spheres
combine to limit electromagnetic radiation from entering or  exiting the at
least one compartment; and wherein the heat sink and  the at least one TCI
material combine to dissipate heat from the at  least one electrical
component. 20 In another aspect, this invention provides a board level EMI
shield  for a substrate having at least one electrical component disposed
thereon and a plurality of discrete electrically conductive fastening
units disposed in a pattern on the substrate surrounding the at least 25
one electronic component, the board-level EMI shield comprising an
electrically conductive layer; a plurality of apertures formed in the
board-level EMI shield such that the apertures correspond to the  pattern
of the electrically conductive fastening units; at least one TCI  material
attached to the board-level EMI shield; wherein at least one 30 of the
apertures has a contact region and wherein the electrically  conductive
layer of the board-level EMI shield at the contact region of  



the aperture are deflectable to the extent necessary to allow the  contact
region to engage and retain at least one of the electrically  conductive
fastening units; and wherein the electrically conductive 35 layer of the
EMI shield at the contact region is adapted to make  electrical contact
with at least one electrically conductive fastening  unit. 4 03 OCT 2006
BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a plan view of a substrate
according to an exemplary  embodiment of the invention. Fig. 2 is a side
view of an electrically conductive fastening unit  5 according to an
exemplary embodiment of the invention. Fig. 3 is a side view of an
exemplary shield according to this  invention. 10 Fig. 4 is a
cross-sectional view of the shield of Fig. 3. Fig. 5 is a side view of
another exemplary shield according to this  invention. 15 Fig. 6a is a side
view of another exemplary shield according to this  invention. Fig. 6b is a
side view of another exemplary shield according to this  invention. 20 Fig.
7 is a side view of another exemplary shield according to this  invention.
Fig. 8 is a side view of another exemplary shield according to this  25
invention. DETAILED DESCRIPTION OF THE INVENTION  30 Referring now to the
drawings, the present invention provides a  board-level EMI shield that
enhances thermal dissipation of the  component to be shielded. Figure 1 is
a plan view of a PCB (10)  according to an embodiment of this invention.
PCB (10) is a  substrate having a plurality of electrical components (11)
grouped 35 together in sections (12). Surrounding sections (12) are a
plurality of  ground trace pads (13). Disposed on each of ground trace pads
(13) is  



an electrically conductive fastening unit (14). Electrically conductive
fastening unit (14) is both mechanically and electrically coupled to
ground trace pad (13), such as through the use of solder. For ease of 40
illustration, only some of ground trace pads (13) are shown to have  5 0 3
OCT 2006  electrically conductive fastening units (14) disposed on them,
but it is  preferable that all ground trace pads (13) have an electrically
conductive fastening unit (14) disposed on them. A plurality of  discrete
electrically conductive fastening units (14) are thus disposed  5 on PCB
(10) in a pattern surrounding sections (12). In the preferred embodiment,
electrically conductive fastening unit  (14) is a solder sphere. However,
electrically conductive fastening  unit (14) may be any shape or material
provided that it is electrically 10 conductive, discrete, reliably
mechanically and electrically attachable  to a ground trace pad (13) on the
PCB (10), and is also adapted to be  removably mechanically and
electrically attached to a shield. Other  examples of electrically
conductive fastening units (14) are described  in U. S. Patent Application
Serial Number 09/793,754, of Reis, which  15 is incorporated by reference
herein. Figure 2 illustrates a shield (20) with compartments (21) adapted
to  cover sections (12) on PCB (10). Shield (20) has a flange (22)
containing a plurality of apertures (23). Apertures (23) are also 20 formed
in shield (20) between compartments (21). Apertures (23) form  a pattern
corresponding to the pattern formed by electrically  conductive fastening
units (14) such that there is an aperture (23)  adapted to mate with each
(or substantially each) electrically  conductive fastening unit (14). 25
Shield (20) is placed over PCB (10) and attached to it as shown in  Figure
3. Figure 3 shows electrically conductive fastening units (14)  protruding
through apertures (23) to provide a secure mechanical  attachment of shield
(20) to PCB (10). The diameter of each aperture 30 (23) is preferably less
than the greatest width of electrically  conductive fastening unit (14)
(for example, greater than the  



diameter of a solder sphere). Because electrically conductive  fastening
units (14) are larger than apertures (23), the attachment creates a snap or
interference fit which may be easily released by 35 pulling shield (20)
away from PCB (10). Shield (20) is thus removably  attached to PCB (10). As
a result of the interference fit, electrically  conductive fastening units
(14) are thus also in electrical contact with 6 0 3 OCT 2006  shield (20).
Further details on the snap fit are described in U.S. Patent Application
Serial Number 09/793,754, of Reis. When shield (20) is in place over PCB
(10) with electrically conductive  5 fastening units (14) snap-fit into
apertures (23), a board-level EMI  shield is created from compartment (21)
enclosing components (11) in  section (12). This prevents or limits
unwanted electromagnetic  radiation from entering or exiting section (12).
10 Figure 4 represents cross-section A-A view from Figure 3, and shows  two
compartments (21), each surrounding one component (11) that  requires
enhanced thermal dissipation. Shield (20) is shown installed  to PCB (10)
by electrically conductive fastening units (14). Disposed  over component
(11) and under shield (20) is a TCI material (40). TCI 15 material (40) may
be an elastomer filled with thermally conductive  particles, but may also
be any material that has a thermal  conductivity higher than that of air.
Such TCI materials (40) are  available under the trade names POLAR-CHIP(r),
from W. L. Gore &  Associates, Inc., Cho-Therm(r), from Chomerics, Div. Of
Parker 20 Hannifin Corp., and Sil-Pad(r) from The Bergquist Company., for
example. TCI material (40) is in physical contact with both  component (11)
and shield (20)_ TCI material (40) may be attached to  component (11) or
shield (20) by mechanical or adhesive means (not  shown). Under operation,
component (11) develops heat, which is 25 then conducted through TCI
material (40) to shield (20). TCI  material (40) thus helps to transfer
heat to shield (20), which in this  case, acts simultaneously as a heat
sink to dissipate heat from  component (11). 30 Shield (20) may be made in
part from a plastic, dielectric material,  



filled dielectric material, metal, metal foil, metal-plated of coated
dielectric material, or a combination thereof, but must comprise at  least
an electrically conductive layer. The electrically conductive  layer may
contain apertures (such as with a metal mesh), but is 35 preferably
substantially continuous. Several forming methods exist  to produce such a
shield (20), depending upon its construction.  Thermoforming or vacuum
forming are preferred methods for  working with plastics, because of their
low tooling costs, low 7 0 3 OCT 2006 2006  manufacturing costs, and
ability to form complex shield shapes in three dimensions. The most
preferred plastic material for shield (20)  is a material such as
polycarbonate, acrylonitrile-butadiene-styrene  (ABS), ABS-polycarbonate
blend, polyetherimide, 5 poly tetra fluoroethylene, or expanded
polytetrafluoroethylene, any of  which is plated, coated, or laminated with
a high-conductivity metal  such as aluminum, nickel, copper, silver, tin,
or combinations or  alloys thereof. Alternatively, the shield (20) may be a
drawn or folded  metal or foil, with or without a dielectric layer coated
or otherwise 10 laminated to it. If the shield (20) is to act as a heat
sink (as shown in  Figure 4), it is preferable for the shield (20) to be as
thermally  conductive as possible. Since most dielectrics and plastics are
not  very thermally conductive, it is thus desirable for the shield (20) in
Figure 4 to be made primarily of metal, and if a dielectric layer exists,
15 it should be as thin as possible. As shown in Figure 5, in a preferred
embodiment, shield (20) is  constructed of two layers, including an
optional dielectric material  layer (27) and an electrically conductive
layer (26). Dielectric material 20 layer (27) has an inner surface (25a)
and an outer surface (25).  Electrically conductive layer (26) is disposed
over at least part of  outer surface (25)_ Dielectric material layer (27)
is any material with  very low electrical conductivity (for example, less
than one-millionth  mho/cm). Dielectric material layer (27) is also
preferably as thin as 25 possible to help maximize thermal conductivity of
the shield (20).  



Electrically conductive layer (26) is preferably formed by a process  such
as sputtering, vacuum or vapor deposition, electroless plating, or
electrolytic plating- Electrically conductive layer (26) is alternatively
a foil laminated to outer surface (25). This two-layer arrangement is 30
particularly advantageous since it reduces or eliminates the  possibility
of inner surface (25a) from making unwanted electrical  contact with any
components (11) on the PCB (10), even though  mechanical contact may still
occur. This allows for elimination of any  large gaps under shield (20),
which can consume valuable space in 35 the volume of the electronic device,
thereby permitting the design to  be thinner. Electrically conductive layer
(26) may be any material  adapted to make electrical contact with
electrically conductive  fastening unit (14), once shield (20) is snapped
in place over 8 0 3 OCT 2006  electrically conductive fastening unit (14).
TCI material (40) is in physical contact with both component (11) and inner
surface (25a) of  dielectric layer (27) of shield (20). TCI material (40)
may be attached  to component (11) or shield (20) by mechanical or adhesive
means 5 (not shown). ). Under operation, component (11) develops heat,
which  is then conducted through TCI material (40) to shield (20). TCI
material (40) thus helps to transfer heat to shield (20). Shield (20),
therefore, acts simultaneously as a heat sink to dissipate heat from
component (11). 10 In an alternative construction to that shown in Figure 5
(not shown),  electrically conductive layer (26) is disposed over at least
part of inner  surface (25a), instead of outer surface (25) of dielectric
material layer  (27). In this case, electrically conductive layer (26) may
make direct 15 contact with ground trace pad (13) or electrically
conductive fastening  unit (14) through alternate snap constructions, as
described in U.S.  Patent Application Serial Number 09/793,754, of Reis. As
shown in Figure 6a, in a preferred embodiment, shield (20) is  again
constructed of two layers, including a dielectric material layer  20 (27)
and an electrically conductive layer (26) disposed over at least 



part of outer surface (25). Also present is a heat sink (50), which may  be
a finned metal block, a spreader plate comprised of sheet metal or
plastic, a heat-pipe assembly, or any structure that enhances the
dissipation of heat away from electrical component (11) and TCI 25 material
(40). Heat sink is in a fixed position relative to shield (20)  and PCB
(10) through external means (not shown). TCI material (40)  is disposed
over component (11) and is in physical contact with both  component (11)
and inner surface (25a) of dielectric layer (27) of  shield (20).
Alternatively, TCI material (41) is disposed over shield 30 (20) and is in
physical contact with both electrically conductive layer  (26) and heat
sink (50). Alternatively, as shown in Figure 6b, TCI  material (40) and
(41) are simultaneously used. TCI material (40)  and/or (41) may be
attached to heat sink (50), component (11), or  shield (20), by mechanical
or adhesive means (not shown). ). Under 35 operation, component (11)
develops heat, which is then conducted  through TCI material (40) and/or
(41) and shield (20), to heat sink  9 03 OCT 2006  (50). TCI material (40)
and/or (41) thus helps to transfer heat to heat  sink (50), to dissipate
heat from component (11). As shown in Figure 7, in another preferred
embodiment, shield (20) is  again constructed of two layers, including a
dielectric material layer 5 (27) and an electrically conductive layer (26)
disposed over at least  part of outer surface (25). Also present is a heat
sink (50), with an  electrically conductive surface (50a). An opening (28)
or group of  openings (29) is positioned in shield (20) above components
(11).  Opening (28) or openings (29) are preferably smaller than size of 10
component (11). Also present is an EMI gasket (30). EMI gasket (30)  is a
compressible, electrically conductive material, used to electrically
bridge a gap between two electrically conductive surfaces. EMI  gasket (30)
may be an elastomer, filled with electrically conductive  particles, for
example. Such EMI gaskets (30) are available under the 15 trade names
GORE-SHIELD(r), from W. L. Gore & Associates, Inc.,  and Cho-Form(r), from
Chomerics, Div. Of Parker Hannifin Corp., for.  example. EMI gasket (30) is
positioned to substantially surround  



opening (28) or openings (29), and is in physical contact with
electrically conductive layer (26) of shield (20) and electrically 20
conductive surface (50a) of heat sink (50). EMI gasket (30) thus
electrically bridges the gap between shield (20) and heat sink (50),  thus
eliminating a potential source of entry/exit for EMI. EMI gasket  (30) may
be attached to shield (20) or heat sink (50) through  mechanical or
adhesive means (not shown). TCI material (40) is 25 positioned so as to at
least partially pass through opening (28) or  openings (29) and be in
physical contact with both component (11)  and surface (50a) of heat sink
(50). TCI material (40) may be  attached to heat sink (50), component (11),
or shield (20) through  mechanical or adhesive means (not shown). ). Under
operation, 30 component (11) develops heat, which is then conducted through
TCI  material (40) to heat sink (50). TCI material (40) thus helps to
transfer heat to heat sink (50), to dissipate heat from component (11).  As
shown in Figure 8, in another preferred embodiment, shield (20) is 35 again
constructed of two layers, a dielectric material layer (27) and an
electrically conductive layer (26) disposed over at least part of outer
surface (25). Also present is a heat sink (50), with an electrically 10 3
OCT 2006  conductive surface (50a). An opening (28) or group of openings
(29) is  positioned in shield (20) above components (11). Opening (28) or
group of openings (29) are preferably smaller than size of component  (11).
Also present is an electrically conductive TCI material (42). 5
Electrically conductive TCI material (42) is positioned to  substantially
cover hole (28) or holes (29), and is in physical contact  with
electrically conductive layer (26) of shield (20) and electrically
conductive surface (50a) of heat sink (50). Electrically conductive TCI
material (42) is also positioned so as to at least partially pass through
10 opening (28) or group of openings (29) and be in physical contact with
both components (11) and surface (50a) of heat sink (50). Electrically
conductive TCI material (42) may be attached to shield (20) or heat  sink
(50) through mechanical or adhesive means (not shown).  Electrically
conductive TCI material (42) thus electrically bridges the 



15 gap between shield (20) and heat sink (50) and also helps to transfer
heat to heat sink (50), to dissipate heat from component (11). While
particular embodiments of the present invention have been  illustrated and
described herein, the present invention should not be  20 limited to such
illustrations and descriptions. It should be apparent  that the changes and
modifications may be incorporated and embodied as part of the present
invention within the scope of the  following claims. 11 03 OCT 2006
CLAIMS: What is claimed is: 1. An apparatus comprising: 5 (a) a substrate
having at least one electrical component  disposed thereon; (b) a plurality
of discrete electrically conductive fastening  units disposed in a pattern
on said substrate  surrounding said at least one electrical component; 10
(c) a board-level electromagnetic interference (EMI) shield  comprising an
electrically conductive layer; (d) a plurality of apertures formed in said
board-level EMI  shield such that said apertures correspond to said
pattern of said electrically conductive fastening units; 15 (e) at least
one thermally conductive interface (TCI)  material disposed over said at
least one electrical  component; and (f) wherein said electrically
conductive layer of said board- level EMI shield is in electrical contact
with at least one  20 said electrically conductive fastening units. 2. An
apparatus as defined in claim 1 wherein at least one of said  apertures has
a contact region and wherein said electrically  conductive layer of said
board-level electromagnetic 25 interference (EMI) shield is deflectable to
the extent necessary  to allow said contact region to engage and retain at
least one of  said electrically conductive fastening units. 



3. An apparatus as defined in claim 1 wherein at least one of said  30
electrically conductive fastening units is a solder sphere. 4. An apparatus
as defined in claim 1 wherein said board-level  electromagnetic
interference (EMI) shield further comprises a  dielectric material layer.
35 5. An apparatus as defined m claim 4 wherein said dielectric  material
layer has an outer surface, and wherein said 12 03 OCT 2006  electrically
conductive layer is disposed on said outer surface of  said dielectric
material layer. 6. An apparatus as defined in claim 1 wherein said
electrically  5 conductive layer is selected from the group consisting of
aluminum, tin, gold, nickel, silver, copper and combinations  and alloys
thereof. 7. An apparatus as defined in claim 1 wherein said electrically
10 conductive layer is foil. 8. An apparatus as defined in claim 1 wherein
said substrate has  a plurality of electrical components and said
board-level  electromagnetic interference (EMI) shield further comprises a
15 plurality of compartments adapted to cover said plurality of  electrical
components. 9. An apparatus as defined in claim 1 wherein said at least one
TCI material comprises an elastomer filled with thermally  20 conductive
particles. 10. An apparatus as defined in claim I further comprising a heat
sink. 25 11. An apparatus as defined in claim 10 wherein said board-level
electromagnetic interference (EMI) shield comprises at least  one opening
and wherein said at least one thermally conductive interface (TCI) material
at least partially passes.  through said at least one opening and makes
physical contact  30 with both said heat sink and said at least one
component. 12. An apparatus as defined in claim 11 further comprising an  



electrically conductive surface on said heat sink and an EMI  gasket,
wherein said EMI gasket is in electrical contact with 35 said electrically
conductive layer of said board-level EMI shield  and said electrically
conductive surface of said heat sink, and  substantially surrounding said
at least one opening. 13 3 OCT 2006  13. An apparatus as defined in claim
11 further comprising an electrically conductive surface on said heat sink,
and wherein said at least one thermally  conductive interface (TCI)
material substantially covers said at least one  opening, and wherein said
at least one TCI material is also electrically  conductive, and wherein
said electrically conductive TCI material is in  electrical contact with
said electrically conductive surface on said heat sink  and said
electrically conductive layer of said board-level electromagnetic
interference (EMI) shield. 14. An apparatus comprising: (a) a substrate
having at least one electrical component disposed thereon;  (b) a plurality
of solder spheres disposed on said substrate surrounding said  at least one
electrical component; (c) a hoard-level electromagnetic interference (EMI)
shield comprising at  least one compartment adapted to cover said at least
one electrical  component, said board-level EMI shield further comprising
an electrically  conductive layer; (d) at least one thermally conductive
interface (TCI) material disposed over  said at least one electrical
component (a) a heat sink disposed over said at least one TCI material; (f)
wherein said electrically conductive layer of said board-level EMI shield
is  in electrical contact with at least one of said solder spheres, and
wherein  said board-level EMI shield and said solder spheres combine to
limit  electromagnetic radiation from entering or exiting said at least one
compartment; (g) wherein said heat sink and said at least one TCI material
combine to  dissipate heat from said at least one electrical component; and
(h) wherein said solder spheres fasten to and retain said shield. 15. A
board-level electromagnetic interference (EMI) shield for a substrate  



having at least one electrical component disposed thereon and a plurality
of  discrete electrically conductive fastening units disposed in a pattern
on the  substrate surrounding the at least one electronic component, the
board-level  EMI shield comprising: 14 03 OCT 2006  (a) an electrically
conductive layer; (b) a plurality of apertures formed in said board-level
EMI  shield such that said apertures correspond to the pattern  of the
electrically conductive fastening units; 5 (c) at least one thermally
conductive interface (TCI)  material attached to said board-level EMI
shield;  (d) wherein at least one of said apertures has a contact region
and wherein said electrically conductive layer of  said board-level EMI
shield at said contact region of said  10 aperture are deflectable to the
extent necessary to allow said contact region to engage and retain at least
one of  said electrically conductive fastening units; and (e) wherein said
electrically conductive layer of said EMI  shield at said contact region is
adapted to make 15 electrical contact with at least one said electrically
conductive fastening unit. 15 


