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(57) Abstract: A An assembly for providing electromagnetic
interference (EMI) shielding and for dissipating heat from
electronic components. The assembly including: a metallic
frame including a wall extending upwardly from a circuit
board; an EMI shield having a top with holes and having
sidewalls that surround the top, extend downwardly, and are
attachable to the wall of the frame in a first latched position
and in a second, un-latched position; a layer of thermally-
conductive, viscous heat sink grease on the top of the EMI
shield and filling holes in the top of the EMI shield, heat sink
grease in the holes being in direct physical contact with the
top surface of the at least one electronic component when the
EMI shield isin the second, un-latched position; and a heat
sink on top of and in direct physical contact with the heat
sink grease on top of the EMI shield.
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Sliding Thermal Shield

Background

[0001] As used herein, the term, "electronic circuitry” includes both electronic
deviceslike individual transistors aswell as electronic circuits, formed from
multiple electronic devices, on or into a semiconductor substrate.

[0002] Electronic circuitry is known tobe sensitive to electromagnetic
interference or “EMI .~ Such circuitry can be degraded and even destroyed by EMI if
not cause a device tofail or its operation tobe degraded. Accordingly, EMI-
sensitive circuitry and devices usualy require shielding in order for them to
function properly and reliably. Such shielding prevents (or at least reduces) ingress
and egress of EMI relative to ahousing or other enclosure in which electronic
equipment is disposed.

[0003] By way of example, electronic circuits or components on a printed
circuit board (PCB) are often enclosed within small metal box or cage, referred to as
ashield, in order tolocalize EMI within its source and toinsulate other devices
proximal tothe EMI source. Such shields may be soldered or otherwise affixedto
the PCB, thus increasing the overall size of the PCB. Soldered shields, however,
may need to beremoved torepair or replace the EMI shielded component, which
can be an expensive and time consuming task that can even cause damage tothe
PCB.

[0004] Electronic devicesthat require EMI shielding typically generate
significant amounts of heat. When excess heat builds up in an electronic circuit or
device, it causes the device's temperature torise, which can of course cause a device
tofail completely. An apparatus and method for shielding an electronic device from
EMI and for dissipating heat would be an improvement over the prior art.
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Brief Description.d the Figures
[0005] FIG. lisaperspective view of an EMI-shielding and heat dissipating

assembly including aframe and an EMI shield having a multi-position latch such
that the EMI shield can be attached tothe frame in afirst or a second latched

position!

[0006] FIG. 2 isan exploded view of aframe, an EMI shield, alayer of heat
sink grease and aheat sink;

[0007] FIG. 3isatop view of an EMI shield affixedto aframe between which
isalayer of heat sink grease;

[0008] FIG. 4isacross-sectional view of the assembly shownin FIG. 3 taken
through section lines 4-4;

[0009] FIG. 5isacross sectional view of the assembly shownin FIG. 3and 4
but showing the addition of aheat sink on top of alayer of heat sink grease;

[0010] FIG. 6isacross sectional view of just the circuit board and frame

portion of an assembly that provides EMI-shielding and heat dissipation showing
two electronic devices with differing heights; and

[0011] FIG. 7 isacross sectional view of an assembly that provides EMI-
shielding and heat dissipation but also showing two electronic devices with differing
heights contacted by heat sink grease.
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Detailed Description

[0012] FIG. lillustrates an exemplary low-profile EMI shielding and thermal
management assembly 100. The assembly 100 includes a gull wing-shaped hesat
sink 102 atop an EMI shield 104. The top surface 106 of the heat sink 102 is
provided with several, evenly-space holes or perforations 108.

[0013] Not visible in FIG. lisafence-like structure inside the EMI shield 104
and which isreferred toherein as a"frame" comprising one or more vertical
sidewalls connected to each other that extend upwardly from the top surface 110 of
a conventional printed circuit board 112 and which surround or enclose electronic
circuits or devices that require EMI shielding.

[0014] Importantly, and as explained more fully below, the sidewalls of the
frame have aheight, measured upwardly from the top surface 110 of the circuit
board 112, which isless than the height of the shortest electronic circuit surrounded
by the frame. As explained more fully below, aframe having a short wall height,
i.e, aframe wall having aheight less than the shortest electronic device, enables all
of the electronic circuitry within the frame to be over-coated by aheat sink grease
that is applied over the perforated top of the EMI shield 104, prior to application of
the heat sink 102 and then urged downwardly through the holes into the area
surrounded by the frame, insuring that every component enclosed by the frame is
provided with apathway for waste heat to be dissipated.

[0015] FIG. 2is an exploded view of another assembly 200 for providing EMI
shielding and dissipating heat from one or more electronic components 202, 204.
The assembly 200 shown in FIG. 2 comprises a heat-absorbing/heat  dissipating
solid block of metal 228 having acrenellated top. The metal block 228 sits atop a
layer of heat sink grease 226, which islaid down over an EMI shield 222. The
shield 222 essentially covers an EMI-suppressing frame 212, which is attached toa
circuit board 206.
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[0016] Electronic components 202, 204 that are provided EMI shielding have
heights 208A, 208B, measured upwardly from the board 206. In FIG. 2, each
electronic component's height 208A, 208B, is greater than or at least equal tothe
height 210 of the vertically -oriented sidewalls 211 of a substantially rectangular
metal frame 212.

[0017] The sidewalls 211 of the frame 212 are preferably soldered to grounded
or reference potential traces on the circuit board 206. The sidewalls 211 surround
the electronic components 202, 204. The frame 212 thus surrounds electronic
components 202, 204 attached tothe board 206 in the same way that afence
surrounds alot.

[0018] The sidewalls 211 of the frame 212 are provided with small holes or
detents 214. The detents 214 are sized, shaped and arrange toreceive small
protuberances 216 that are formed into the EMI shield's sidewalls 218.

[0019] The sidewalls 218 of the EMI shield 222 extend downwardly, i.e.,
toward the circuit board 206, from a substantially planar top surface or face 220 of
the EMI shield 222. The sidewalls 218 have aheight 223 different from the height
of the frame's sidewalls, and which is selected to belong enough for the
protuberances 216 to engage the detents 214 when the EMI shield 222 rests atop
the tallest of the components 202, 204 enclosed within the frame 212.

[0020] When detents 214 on the sidewalls 211 of the frame 212 and
protuberances 216 on the sidewalls 218 of the EMI shield 222 are engaged to each
other, aswill happen when the EMI shield 222 is placed over the frame 212 and dlid
downwardly toward the circuit board 206, the detents 214 and protuberances 216
mechanicaly engage or 'latch" each other, holding the EMI shield 222 in place,
relative tothe frame 212 and relative tothe circuit board 206. The detents 214 and
protuberances thus provide a mechanical and an electrical connection between the
shield 222 and the frame 212. When the EMI shield 222 isin such alatched
position, i.e., when the protuberances 216 and detents 214 are mechanicaly and
electrically engaged, pushing the EMI shield 222 downward further toward the
circuit board 206 causes the protuberances in the sheet metal sidewalls 218 of the
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EMI shield 222 tobe driven out of the detents 214, which causes the EMI shield
sidewalls to deflect outwardly asthe protuberances are pushed out of the detents
214. Pushing or urging the EMI shield 222 past the latched position re-positions
the EMI shield 222 to a second, "un-latched" position which isbelow the latched
position, i.e., closer tothe circuit board 206.

[0021] Still referring to FIG. 2, the top face 220 of the EMI shield 222 is
provided with numerous small -diameter holes 224, which are evenly spaced relative
to each other, i.e.,, uniformly distributed across the entire top face 220. For cost
control purposes, al o the holes 224 have the same diameter, which is selected to
betoo small to allow EMI wavesto pass through them but large enough to alow a
conventional viscous heat sink grease 226 tobe urged or forced through the holes by
apressure applied tothe heat sink grease 226 by the application of aforce tothe
metal block/heat sink 228 when it isplaced on top of the grease 226.

[0022] FIG. 3isatop view o the assembly 200 depicted in FIG. 2 but with the
metal block/heat sink 228 removed to show the top face 220 of the EMI shield 222.
The top face 220 has of course an area, A, equal tothe product o the width, w, of
the top face 220 and the depth, d, of the top face 220. The area, A, of the top faceis
thus equal tothe quantity, wxd.

[0023] Each hole 224 has a diameter, d. Each hole thus has its own area that
IS of course proportional tothe holes diameter.

[0024] The number of holes 224 in the shield 222, their size, shape and
arrangement are selected such that there isno portion or area below the EMI shield
222 where heat sink grease forced through the holes 224 will not cover or over coat
at least part of the top of an electronic device covered by the EMI shield 222.

Stated another way, the holes 224 in the EMI shield 222 are sized, shaped and
arranged such that there isno"pick up area’ in the EMI shield astaught by U.S.
patent 7,623,360. By placing alayer of heat sink grease over al o the holes 224
and pushing the heat sink grease layer downwardly, the entire area below the EMI
shield 222, and electronic components therein, will be completely covered/over-
coated with the grease.
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[0025] FIGS. 4 and 5illustrate in cross section yet another assembly 400 for
providing electromagnetic interference (EMI) shielding and for dissipating heat
from one or more electronic components attached toacircuit board 402. In FIGS. 4
and 5, the assembly 400 is disposed over an electronic component 404 that requires
EMI shield and heat dissipation but which is also attached to a substrate/printed
circuit board 402.

[0026] Referring first toFIG. 4, which omits aheat sink, the assembly 400
shown therein comprises a substantially rectangular metallic frame 406 shown in
cross section. The frame 406 in turn comprises four substantially vertical walls
(two shown) 408, 410, soldered tothe substrate/circuit board 402. The walls 408,
410 extend upwardly from the board 402 to a height identified by reference numera
416, which isless than the height 418 of the

"shortest” electronic component 404 inside the frame 406.

[0027] The sidewalls 408, 410 have bottom edges adjacent the circuit board
and opposing top edges 420, 422 respectively. Horizontal, wall-stiffening flanges
412, 414 extend inwardly from the top edges 420, 422 of the walls 408, 410.

[0028] Small holes 424 are formed into the sidewalls 408, 410 just below the
stiffening flanges 412, 414. The holes 424 in the sidewalls (i.e., the frame's sidewall
holes 424) are sized and shaped toreceive complementary-shaped protuberances
427 that extend inwardly from sidewalls 426, 428 of an EMI shield 430 placed over
the frame 406.

[0029] Sidewalls 426, 428 of the EMI shield 430 extend downwardly from a
substantially planar top face 432 of the EMI shield 430. The EMI shield sidewalls
426, 428 extend "downwardly" from the top face 432 of the EMI shield 430 and
"extend over" the sidewalls 408, 410 of the frame 406. The sidewalls of the EMI
shield 430 and the sidewalls of the frame 406 thus make both electrical and
mechanical contact with each other, providing an electrically continuous enclosure
known to some as a Faraday cage or Faraday shield.

[0030] The top face 432 is perforated with holes 434. The holes 434 have the
same diameter and are uniformly distributed across the entire area of the top face
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432 such that the hole center-to-hole center spacing between the holesis consistent,
i.e., the same.

[0031] In FIG. 4, the EMI shield 430 is attached tothe frame 406 by the
engagement of the protuberances 427 with the frame's sidewall holes 424. The EMI
shield 430 isthus latched at afirst position, relative tothe circuit board.

[0032] Referring now to FIG. 5, alayer of thermally-conductive and viscous
heat sink grease 502 isplaced on the top face 423 of the EMI shield 430. The grease
502 is compressed or urged downwardly by at least the weight of a substantially

gull wing shaped-heat sink 504 that is placed on top of the grease 502 and whichis
thus in direct physical contact with it.

[0033] The downward force applied tothe layer of heat sink grease 502 causes
the grease 502 tofill most and preferably all of the holes 434 in the perforated top
face 432 of the EMI shield 430. The downward force also causes the EMI shield
430 todrop or slide downwardly relative tothe frame 406. The EMI shield 430 is
thus referred to as a didingthermal shield.

[0034] As shown in the figure, heat sink grease 502 in the holes 434 isin
direct physical contact with the top surface 504 of the electronic component 404
surrounded by the frame 406. FIG. 5also showsthat pressure apphed tothe grease
502 eventually urges the EMI shield 430 downward to alower, i.e., closer-to-the
board 406 and "un-latched" position, where the EMI shield 430 shownin FIG. 5
rests directly on top of the electronic component 404.

[0035] It isimportant to note herein that in each embodiment of the dliding
thermal shield, the EMI shield needs to make an electrical connection with the
frame in order for the EMI shield toblock or suppress electromagnetic interference.
In order todothat and enable al of the shielded components to be coated with a
heat sink grease that makes athermal connection tothe EMI shield, the height of
the sidewalls extending upwardly from the frame need tobeless than or equal to
the height o the lowest-height integrated circuit package tobe shielded. The
height of the sidewalls extending downwardly from the EMI shield, however, needs
tobeequal toor greater than the distance by which the tallest semiconductor
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package extends above the top of the sidewalls of the frame sothat the sidewalls of
the EMI shield and the sidewalls of the frame electrically and mechanically contact
each other and thus provide a Faraday cage/Faraday shield. Stated another way,
the combined heights of the sidewalls of the EMI shield and frame needs tobe
greater than or equal tothe height of the tallest component inside the dliding
thermal shield, but that the height of the sidewalls dof the frame needs tobeless
than the shortest component therein.

[0036] Those of ordinary skill in the art will recognize that in FIG. 5, heat or
therma energy produced by the electronic component 404 will be conducted through
the EMI shield 430, aswell asthe heat sink grease 502 and into the heat sink 504.
The heat sink 504 and the EMI shield 430, however, do not contact each other
however but are in fact physically separated from each other. The assemblies
depicted FIGS. 1:5thus provide an EMI shield, which can efficiently transfer heat
away from electronic circuitry enclosed within the frame and EMI shield, including
electronic devices which might have significantly different physica heights, as
shown in FIG. 6.

[0037] Referring now toFIG. 6, afirst electronic component 604 has afirst
physical height 608 relative tothe surface of a substrate/printed circuit board 602.
A second and different electronic component 606 has a second and different physical
height 610 relative tothe surface of the substrate/printed circuit board 602. Both
devices 604, 606 are taller than the sidewalls 614 of a metal frame.

[0038] As shown in FIG. 6, the sidewalls 614 of aframe 609 surrounding the
devices have aheight identified by reference numeral 612. The height 612 of the
sidewalls 614 isthus less than the heights of both electronic components 604, 606.
A prior art, rigid heat sink placed on top of the taller component 606 and in direct
contact with the taller component 606 will nevertheless be unable to make contact
with the shorter component 604.

[0039] Referring now toFIG. 7, the flow of heat energy isillustrated by short
dark arrows directed generally upward. As shown in FIG. 7, heat can be conducted
away from the different height components 604, 606 and transferred toasingle

8
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heat sink 702 through aheat sink grease 716 by first covering ametallic frame 708
that extends around the components 604, 606, with an EMI shield 710 having atop
face 712 that isuniformly perforated by holes 714, which are sized, shaped and
arranged to allow the viscous heat sink grease 716 topass through the holes 714
and flow over both components 604, 606. Heat from the components 604, 606 thus
flows through the heat sink grease 716, including the grease that fills the holes 174
and into the heat sink 702 where it is dissipated.

[0040] When the heat sink 702 isplaced on top of the heat sink grease 716, a
clamping forceis generated by the weight of the heat sink 702 and additional
mechanical assembly force applied tothe heat sink in order to compresses the heat
sink grease against the EMI shield and the electronic components. The heat sink
grease 716 isthus under pressure and sandwiched between the EMI shield 710 and
the heat sink 702 that continuously applies pressure tothe heat sink grease 716,
urging the grease 716 through the holes and into contact with the electronic
components 604, 606.

[0041] Those of ordinary skill in the art should recognize the advantages
provided by an EMI shielding assembly having afully/completely perforated top
that allows heat sink grease tocover all of the components enclosed by the EMI
shielding assembly's downwardly extending sidewalls that engage sidewalls o a
metallic frame, the corresponding sidewalls of which are lower or shorter than the
shortest component tobe protected from EMI.

[0042] As noted above, the perforated top of the EMI shield has a nominal
first area, Ai determined by the product of its length and width. As aso noted
above, each hole has a smaller second area, A2. In preferred embodiments, the sum
of the second areas, A2, of all holesin the perforated is at least about twenty-percent
of the area of the top Ai up to about seventy-five percent of the first area Ai.

[0043] Those of ordinary skill in the art should recognize that in order for the
EMI shield having the perforated top to"cover" or extend over the frame, the frame
preferably encloses a smaller area than do the sidewalls of the EMI shield. Stated
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another way, the metallic frame surrounds or encloses an area that isless than the
area surrounded or enclose by the sidewalls of the EMI shield.

[0044] The frame wall stiffening flanges described above are preferably
horizontal, i.e, parallel tothe plane of the circuit board towhich the frame and its
walls are attached. Asshown in FIG. 7, width 720 of the flanges 722 is preferably
between about one-thirty second of an inch up to about one-quarter of an inch.

[0045] The foregoing description isfor purposes o illustration. The true scope

of the invention is set forth in the following claims.
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What is claimed i«

1 An assembly for providing electromagnetic interference (EMI) shielding and
for dissipating heat from one or more electronic components attached to acircuit
board, each electronic component having aheight extending above the circuit board,
which isequal toor greater than afirst height, the assembly comprising:

ametallic frame comprising awall extending upwardly from the circuit
board, the upwardly-extending wall having a second height, which isless
than the first height, said metalic frame surrounding said electronic
components;

an EMI shield having a substantially planar top perforated with a
plurality of holes and having sidewalls that surround the perforated top, the
sidewalls extending downwardly from the top by a distance less than the
second height, the downwardly extending sidewalls o the EMI shield being
attachable tothe wall of the frame in afirst latched position and attachable
tothe wall of the frame in a second, un-latched position, the second position
being closer tothe circuit board than the first latched position;

alayer of thermally-conductive, viscous heat sink grease on the top of
the EMI shield and filling aplurality of the holesin the perforated top of the
EMI shield, heat sink grease in the plurality of holes being in direct physical
contact with the top surface of the at least one electronic component when the
EMI shield isin the second, un-latched position;

aheat sink on top of and in direct physical contact with the heat sink
grease on top of the EMI shield;

wherein, when the EMI shield is attached tothe frame in the second
latched position, electronic components within the assembly are substantially
isolated from EMI originating outside the assembly, and wherein EMI

11
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emitted from electronic components inside the assembly is substantially
contained therein, wherein heat generated by electronic components inside
the assembly is conducted tothe heat sink through the heat sink grease that
fills said holes.

2. The assembly of claim 1, wherein the heat sink and the EMI shield are
physically separated from each other when the EMI shield isin the second, un™
latched position.

3. The assembly of claim 1, wherein the plurality of holes in the perforated top
are uniformly spaced apart from each other.

4. The assembly of claim 3, wherein the top has afirst area, Ai and wherein
each hole has a smaller second area, A2, a sum of the second areas A2, of al holesin
the perforated top being at least about twenty-percent of the first area Ai up to
about seventy-percent of the first area Ai.

5. The assembly of claim 4, wherein the metallic frame surrounds an area less
than the first area, A, of the perforated top and wherein the sidewalls of the EMI
shield are outside the sidewall of the metallic frame.

6. The assembly of claim 1, wherein the upwardly extending wall of the metallic
frame has a bottom edge that contacts the circuit board and an opposing top edge
from which extends a substantially horizontal flange, the horizontal flange being
located above the circuit board by a distance less than the first height.

12
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7. The assembly of claim 6, wherein the horizontal flange has a width between
about one-thirty second of an inch up to about one-quarter of an inch.

8. The assembly of claim 6, wherein the horizontal flange and top are separated
from each other when the EMI shield isin the first latched position and in direct
physical contact with each other when the EMI shield isin the second, un-latched
position.

9. The assembly of claim 1, further comprising afirst electronic component
inside the metallic frame and a second €l ectronic component also inside the metalhc
frame, the first and second electronic components having different heights, both of
which are greater than the second height of the upwardly-extending wall of the
frame, wherein the heat sink grease isin direct physical contact with both the first
and second electronic components, and wherein the heat sink grease conducts heat
from both components tothe heat sink.

10.  An assembly for providing electromagnetic interference (EMI) shielding and
for dissipating heat emitted from aplurality of electronic components inside the
assembly and attached to aboard, each electronic component having aheight that
extends above the board, each electronic component's height being equal toor
greater than afirst minimum height, the assembly comprising:

asubstantially rectangular metallic frame comprising aplurality of
upwardly-extending side walls, each sidewall having a second height that is
less than the first minimum height, said metallic frame surrounding said
electronic components!

an EMI shield configured tofit over the metallic frame, the EMI shield
having arectangular and substantially planar top (top) with afirst area Ai,
the top being perforated by aplurality of holes, which are spaced apart from
13
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each other and uniformly distributed across the top, the top having a
circumferential edge from which EMI shield side walls extend downwardly,
each sidewall of the EMI shield having aheight less than or equal tothe
second height, the sidewalls of the EMI shield being attachable tothe frame
sidewallsin afirst latched position and attachable tothe frame sidewallsin a
second, un-latched position, the second, un-latched position being closer to
the board than the first latched position, the top of the EMI shield being
mechanically and electrically separated from the electronic components when
the EMI shield isin the first latched position!

alayer of thermally-conductive and viscous heat sink grease on the top
surface o the EMI shield and filling aplurahty of the holesin the top o the
EMI shield, heat sink grease in the plurahty of holes being in direct physical
contact with the top surfaces of the electronic components surrounded by the
frame, when the EMI shield isin the second, un-latched position;

aheat sink on top of and in direct physical contact with the heat sink
grease on top of the EMI shield but physically separated from the EMI shield;

wherein, when the EMI shield is attached tothe frame in the second
latched position, electronic components within the frame are isolated from
EMI originating outside the assembly and wherein EMI emitted from
electronic components inside the assembly is contained therein, and wherein
heat generated by the electronic components inside the assembly is conducted
tothe heat sink through the heat sink grease.

11  The assembly of claim 10, wherein the EMI shield isin direct physical
contact with atop surface of at least one electronic component when the EMI shield
Isin the second, un-latched position.

14
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12 The assembly of claim 10, wherein a clamping force is generated when the
EMI shield is attached tothe frame in the second latched position that compresses
the heat sink grease against the EMI shield and the electronic components.

13.  The assembly of claim 10, wherein the heat sink grease is configured to be
sandwiched under pressure between the EMI shield and the heat sink thereby
applying pressure tothe heat sink grease, wherein the pressure applied tothe heat
sink grease by the heat sink urges the heat sink grease through the holes and into
contact with the electronic components.

14.  The assembly of claim 10, wherein: at least one of said EMI shield and said
frame includes afirst latching member, and the other one of said EMI shield and
said frame includes afirst opening configured to engagingly receive the first
latching member for attaching the EMI shield tothe frame in the first latched
position; and at least one of said EMI shield and said frame includes a second
latching member, and the other one of said EMI shield and said frame includes a
second opening configured to engagingly receive the second latching member for
attaching the EMI shield to the frame in the second latched position.

15.  The assembly of claim 10, wherein the EMI shield includes first wall
portions, first detents inwardly extending relative tothe first wall portions, second
walls portions, and second and third detents inwardly extending relative tothe
second wall portions, and wherein the frame includes first openings for engagingly
receiving the first detents for attaching the EMI shield tothe frame in the first
latched position, and second and third openings for engagingly receiving the
respective second and third detents for attaching the EMI shield tothe frame in the
second latched position.

15
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16. A method for providing board level electromagnetic interference (EMI)
shielding and thermal management for one or more electronic components o a
circuit board, the electronic components having heights that are different from each
other, the method comprising:

attaching tothe circuit board, a metallic frame comprising a metallic
sidewall that encircles aplurality of electronic components, the side wall
having aheight less than the heights of the electronic components inside the
frame;

attaching an EMI shield tothe metallic side wall of the frame in afirst
latched position such that afirst distance separates the EMI shield and
electronic components inside the frame, the EMI shield comprising a
substantially planar top, whichisperforated by aplurality of holes, which
are uniformly spaced apart from each other;

applying alayer of viscous, heat sink grease tothe EMI shield;
applying aheat sink tothe layer of heat sink grease; and

moving the heat sink downward toward the board, filling holesin the
EMI shield with heat sink grease and driving heheat sink grease into direct
physical contact with the electronic components.

17.  The method of claim 16, wherein the step of moving the heat sink downward
further comprises moving the EMI shield from afirst latched position into a second,
operational un-latched position in which the first distance is substantially
eliminated and the heat sink grease forms athermally-conducting heat path from
the one or more electronic components tothe heat sink.

16



WO 2017/105616 PCT/US2016/057511

18.  The method of claim 16, further comprising performing a solder reflow
process tomount the frame tothe board before attaching the EMI shield tothe
frame.

19.  The method of claim 17, wherein moving the EMI shield from the first
latched position tothe second un-latched position generates a clamping force that
compresses the heat sink grease against the EMI shield and at least aportion o the
one or more electronic components.
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