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HEAT SINK ATTACHMENT APPARATUS AND METHOD

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Application Serial No.
61/715,876, filed October 19, 2012, which is incorporated by reference herein in its

entirety.

TECHNICAL FIELD

The present principles relate generally to electronic devices and, more

particularly, to a heat sink attachment apparatus and method for an electronic

device.

BACKGROUND

Consumer/market preference for set top boxes and the like (such as

computers, game consoles, DVD players, CD player, etc.) is to have such devices
be small/compact.

Also, there is a need in set top boxes and the like to have long term
performance capabilities and a need for product versatility/high functionality. This
product versatility/high functionality requirement implies that numerous components
such as hard drives, smart cards, printed circuit boards, light sources for panel
buttons and light pipes, panel jacks, fans/blowers, heat sinks, etc., need to be in the
device. Long term performance generally implies that heat generated in such
devices be effectively managed or dissipated to keep the device at safe operating
temperatures.

With the small size preference and high functionality and low cost
requirements, set top boxes and the like must be density packed with internal
components, which causes space to be at a premium and makes heat generation a
significant problem.

One known quiet solution to dissipating heat is the use of heat sinks as
opposed to fans. However, heat sinks tend to rattle and not make good contact
useless they are held down by additional parts that take up more space on printed

circuit boards. The additional parts also tend to increase costs.
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As such, a need exists for an effective, low cost, quiet heat management

system in electronic devices.

SUMMARY

These and other drawbacks and disadvantages of the prior art are addressed
by the present principles, which are directed to a heat sink attachment apparatus
and method for an electronic device.

According to an aspect of the present principles, there is provided an
electronic device. The electronic device includes a circuit board having heat
generating components thereon. The electronic device further includes spring clips
or bend tabs. The electronic device also includes a heat sink, disposed over the
circuit board, through which heat from the circuit board and the components thereon
is released or dissipated. The heat sink has a generally flat horizontal base and a
series of vertically directed fins. The heat sink is secured to at least one of the
circuit board and at least one of the components thereon by the spring clips or bend
tabs being positioned at a periphery of the horizontal base. The spring clips or bend
tabs have distal contact prongs that contact and apply downward force on the
horizontal base.

According to another aspect of the present principles, there is provided an
electronic device. The electronic device includes a cover, side walls perpendicular
to the cover, a bottom frame parallel to the cover, and a circuit board having heat
generating components thereon. The electronic device further includes spring clips
or bend tabs. The electronic device also includes a heat sink, disposed over the
circuit board, through which heat from the circuit board and the components thereon
is released or dissipated. The heat sink has a generally flat horizontal base and a
series of vertically directed fins. The heat sink is secured to at least one of the
circuit board and at least one of the components thereon by the spring clips or bend
tabs which are positioned at a periphery of the horizontal base. The spring clips or
bend tabs have distal contact prongs that contact and apply downward force on the
horizontal base. The electronic device can further comprise a shield attached to at
least one of a bottom surface of the circuit board and a bottom frame of the
electronic device in which the shield can be attached to the spring clips or bend tabs.
The shield can be substantially permanently attached to at least one of the bottom

surface of the circuit board and the bottom frame of the electronic device or the
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shield can be removably attached to at least one of the bottom surface of the circuit
board and the bottom frame of the electronic device. Additionally, the shield can
comprise wrap-around bend tabs for attaching the shield to at least one of the
bottom surface of the circuit board and the bottom frame of the electronic device.
The heat sink can comprise a series of grooves inter-dispersed between the series
of fins on a top side of the horizontal base, and the distal contact prongs can contact
and apply downward force onto one or more of the grooves. Alternatively, the
electronic device can include the shield being attached to at least one of a bottom
surface of the circuit board and a bottom frame of the electronic device in which the
bend tabs are attached to the circuit board and located outside a periphery of the
shield.

According to yet another aspect of the present principles, there is provided a
method. The method includes providing a single piece of sheet metal, and forming
vertical sidewalls on the sheet metal to surround a periphery of a horizontal circuit
board. The method further includes providing tabs that protrude upward from the
vertical sidewalls or upward from the circuit board adjacent the vertical sidewalls,
and positioning the formed sheet metal so that the vertical sidewalls surround the
periphery of the circuit board. The method also includes attaching the formed sheet
metal to the circuit board or a frame component under the circuit board, and placing
a heat sink over the circuit board. The heat sink is for extracting heat from the circuit
board and components thereon. The method additionally includes bending, twisting,
rotating or distorting the tabs to contact an upper surface of the heat sink, thereby
applying a downward force on the heat sink to cause the heat sink to contact at least
one of the circuit board and the components thereon.

These and other aspects, features and advantages of the present principles will
become apparent from the following detailed description of exemplary embodiments,

which is to be read in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present principles may be better understood in accordance with the

following exemplary figures, in which:
FIG. 1 shows a perspective view 199 of an electronic device 100 with some
elements thereof shown outside of the electronic device 100, in accordance with an

embodiment of the present principles;
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FIG. 2 shows a perspective see-through view 299 of the heat sink 115 and
spring clip or bend tab assembly 114 with the spring clips or bend tabs 119 not
engaged, in accordance with an embodiment of the present principles;

FIG. 3 shows another perspective see-through view 399 of the heat sink 115
and spring clip or bend tab assembly 114 with the spring clips or bend tabs 119
engaged, in accordance with an embodiment of the present principles;

FIG. 4 shows a perspective view 499 of another spring clip or bend tab
assembly 414, in accordance with an embodiment of the present principles;

FIG. 5 shows a perspective view 599 of another spring clip or bend tab
assembly 514, in accordance with an embodiment of the present principles;

FIG. 6 shows a perspective view 699 of another spring clip or bend tab
assembly 614, in accordance with an embodiment of the present principles; and

FIG. 7 shows a flowchart for a method 700 for providing a heat sink

attachment apparatus, in accordance with an embodiment of the present principles.

DETAILED DESCRIPTION

The present principles are directed to a heat sink attachment apparatus and

method for an electronic device.

The present principles are applicable to any electronic device including, but
not limited to, a set top box, computer, game console, DVD player, CD player or the
like, where the electronic device is provided with an improved heat dissipation
system. More specifically, a heat sink is provided over a heat generating component
or a circuit board having heat generating components thereon, in which spring clip or
bend tab assemblies are provided that may be individual pieces or a part of a shield
that prevent the heat sink from coming loosing or rattling. Further, the spring clip or
bend tab assemblies enhance the thermal contact between the heat sink and
thermal contact pads or heat generating components which can be on a circuit
board.

The present description illustrates the present principles. It will thus be
appreciated that those skilled in the art will be able to devise various arrangements
that, although not explicitly described or shown herein, embody the present
principles and are included within its spirit and scope.

All examples and conditional language recited herein are intended for

pedagogical purposes to aid the reader in understanding the present principles and
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the concepts contributed by the inventors to furthering the art, and are to be
construed as being without limitation to such specifically recited examples and
conditions.

Moreover, all statements herein reciting principles, aspects, and
embodiments of the present principles, as well as specific examples thereof, are
intended to encompass both structural and functional equivalents thereof.
Additionally, it is intended that such equivalents include both currently known
equivalents as well as equivalents developed in the future, i.e., any elements
developed that perform the same function, regardless of structure.

Reference in the specification to “one embodiment” or “an embodiment” of the
present principles, as well as other variations thereof, means that a particular
feature, structure, characteristic, and so forth described in connection with the
embodiment is included in at least one embodiment of the present principles. Thus,
the appearances of the phrase “in one embodiment” or “in an embodiment”, as well
any other variations, appearing in various places throughout the specification are not
necessarily all referring to the same embodiment.

FIG. 1 shows a perspective view 199 of an electronic device 100 with some
elements thereof shown outside of the electronic device 100, in accordance with an
embodiment of the present principles. The electronic device 100 can be, for
example, but is not limited to, a set top box, a hard drive, a DVD player, and so forth.
These and other embodiments of an electronic device to which the present
principles can be applied are readily determined by one of ordinary skill in the art,
given the teachings of the present principles provided herein, while maintaining the
spirit of the present principles.

The electronic device 100 includes a cover 150, side walls 151, a bottom
frame 152, a printed circuit board (PCB) 101 with heat generating components
thereon, a heat sink 115, a heat sink attachment apparatus (also interchangeably
referred to here as “spring clip or bend tab assembly”) 114, and an element 118
which can be a thermal pad and/or an integrated circuit chip 118. In the case of a
thermal pad, the thermal pad 118 can be on the PCB 101 and/or on the bottom
surface 195 of the heat sink 115. The thermal pad 118 can be attached to the PCB
101 or to the bottom surface 195 of the heat sink 115, to facilitate heat extraction. In
the case of an integrated circuit chip, the heat sink 115 or a contact pad (not shown)

under the heat sink 115 can contact the chip 118 on the PCB 101. Moreover, in the
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case of both, the integrated circuit chip can be on the PCB 101 and the thermal pad
can be on the integrated circuit chip, where the heat sink 115 is then placed on the
thermal pad. These and other configurations are readily determined by one of
ordinary skill in the art, given the teachings of the present principles provided herein,
while maintaining the spirit of the present principles.

The PCB 101 has a bottom surface 191 and a top surface 192. The heat sink
has a bottom surface 195 and a top surface 196 (see FIG. 4).

As shown in FIG. 1, the side walls 151 are perpendicular to the cover 150.
The bottom frame 152 is parallel to the cover 150. A front panel of the electronic
device 100 is removed to show the PCB 101.

The heat sink 115 can have a generally flat horizontal base 281 and a series
of vertically directed fins or columns (hereinafter “fins”) 282. Each of the fins 282
can extend substantially from edge to opposing edge of the PCB 101. The fins 282
can have a series of grooves 283 which can assist in maximizing surface area,
thereby increasing emissivity. In a particular embodiment, the heat sink 115 can
cover less than 50% of the top view surface area of the PCB 101. In another
embodiment, the heat sink 115 can cover less than 25% of the top view surface area
of the PCB 101. Of course, other percentages can also be used in accordance with
the teachings of the present principles, while maintaining the spirit of the present
principles.

The spring clip or bend tab assembly 114 includes spring clips or bend tabs
119. The spring clip or bend tab assembly 114 can be, for example, bolted,
soldered, clipped, riveted and/or screwed to the PCB 101 and/or the frame 152. The
heat sink 115 is attached to the electronic device 100 (or element thereof) using the
spring clips or bend tabs 119. The spring clips or bend tabs 119 can be individual
pieces or a part of a shield 116 that has a bottom surface 193 and a top surface 194
and sidewalls 241 on a periphery 188 of the shield 116. The sidewalls 241 can
substantially follow the periphery 166 of the PCB 101. The sidewalls 241 can be
vertical and integrated with the spring clip or bend tabs 119. The spring clips or
bend tabs 119 can be positioned at a periphery 176 of the flat horizontal base 281 of
the heat sink 115. When engaged, the spring clips or bend tabs 119 hold the heat
sink 115 in place and prevent the heat sink 115 from coming loose, thus providing a

low cost way to secure the heat sink 115.



10

15

20

25

30

WO 2014/062974 PCT/US2013/065529

By including spring clips or bend tabs 119 in the shield 116, cost is lowered
and space can be saved. The reason is that heat sink mounting holes on the PCB
101 worsen the trace layout utilization of compact and high density electrical design.
For example, avoiding the use of a 3mm mounting hole on a PCB can easily yield an
extra 12 traces to be laid out in the PCB space vacated by the hole on a single layer.
For multi-layer PCBs, the increase in trace runs is even greater.

It is to be appreciated that the various embodiments of the present principles
described herein include advantages over plastic spring-loaded pins, between the
top of the heat sink and the cover, used to hold down the heat sink. These pins
require the heat sink to have “ears” on the base along with space on the board
directly around the chip itis cooling. Space for holes around chips can sometimes
be hard to find since the holes required for this type of attachment could cut through
the routed traces. These and other advantages of the present principles are readily
apparent to one of ordinary skill in the art, given the teachings of the present
principles provided herein.

The present principles are applicable to systems which may need shielding
(from, for example, radio frequency (RF) emissions) and heat sinking. The idea of
merging the shield with the heat sink holders saves money and space. To make
room for the spring clips or bend tabs 119, cuts can be made in the shield 116 or the
spring clips or bend tabs 119 can be formed from a unitary single piece of metal
along with the shield 116, or the spring clips or bend tabs 119 can be welded or
snapped onto the shield walls 241. Thus, the spring clips or bend tabs 119 can be
substantially permanently attached to the shield 116, e.g., by collectively being made
from a unitary single piece of metal, being soldered together, being welded together,
being riveted together, and so forth. Alternatively, the spring clips or bend tabs can
be removably attached to the shield, e.g., using screws, bolts, clips, springs, and so
forth.

While not explicitly shown, it is to be appreciated that other components such
as, but not limited to, smart card sockets, lighting components, receiver components,
hard drives, and so forth can be present in the electronic device 100.

FIG. 2 shows a perspective see-through view 299 of the heat sink 115 and
spring clip or bend tab assembly 114 with the spring clips or bend tabs 119 not
engaged, in accordance with an embodiment of the present principles. Here, the

spring clips or bend tabs 119 (shown encircled for the sake of clarity) are not
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engaged, but when the distal contact prongs 119D of the spring clips or bend tabs
119 are twisted or rotated or bent inward they will contact the heat sink 115 at
contact points 221 and hold the heat sink 115 down. It is to be appreciated that the
contact points 221 can be one or more of the grooves 283 and/or any portion of the
top surface 196 of the heat sink 115.

FIG. 3 shows another perspective see-through view 399 of the heat sink 115
and spring clip or bend tab assembly 114 with the spring clips or bend tabs 119
engaged, in accordance with an embodiment of the present principles. The heat
sink 115 is shown as being raised so that the spring clips or bend tabs 119 (shown
encircled for the sake of clarity) can be clearly viewed. Here, the spring clips or bend
tabs 119 are engaged by being bent (or twisted or rotated or distorted) to contact the
heat sink 115. In particular, distal contact prongs 119D of the spring clips or bend
tabs 119 are bent inward to contact the heat sink 115. In this manner, the distal
contact prongs 119D trap the heat sink 115 in place and maintain a certain amount
of pressure on the heat sink 115 and, e.g., a chip (or other element) there under.
The distal contact prongs 119D of the spring clips or bend tabs 119 can be
positioned between adjacent fins of the heat sink 115.

Shield tabs 322 can extend downward from the shield walls 241 and these
tabs 322 can bend inward to wrap around components such as the bottom surface
195 (see FIG. 4) of the heat sink 115 or the bottom surface 191 of the PCB 101 or
an interior frame within the electronic device 100. The shield tabs 322 can help
secure the shield 116 to the electronic device 100. Alternatively and/or additionally,
bolts, screws, and/or rivets 323 can be used to attached the shield 116 to the PCB
101 and/or a frame of the electronic device 100, e.g., through complementary holes
in the shield 116.

FIG. 4 shows a perspective view 499 of another spring clip or bend tab
assembly 414, in accordance with an embodiment of the present principles. The
spring clip or bend tab assembly 414 clips the heat sink down by using paperclip-like
spring clips or bend tabs 419. The spring clips or bend tabs 419 can be bent inward
and directed downward to contact and hold the heat sink 115 in place. The spring
clips or bend tabs 419 can be separate from the shield 116 and can be welded or
soldered to the shield 416 or PCB 101 or frame (e.g., bottom frame 152). In FIG. 4,
the heat sink 115 is located on a thermal contact pad 118 that is located on the top
surface 192 of the PCB 101 (not shown in FIG. 4) and/or on the bottom surface 195
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of the heat sink 115. The spring clips or bend tabs 419 can be located on the
outside of the shield 116, and the heat sink 115 can snap in from the top.

FIG. 5 shows a perspective view 599 of another spring clip or bend tab
assembly 514, in accordance with an embodiment of the present principles, and
FIG. 6 shows another perspective view 699 of yet another spring clip or bend tab
assembly 614, in accordance with an embodiment of the present principles. The
spring clip or bend tab assembly 514 includes spring clips or bend tabs 519. The
spring clip or bend tab assembly 614 includes spring clips or bend tabs 619. The
spring clips or bend tabs 519 each include a respective prong 519D that is attached
from three sides and bends from a top portion of the spring clips or bend tabs 519
towards the heat sink 115 to engage the contact points 221 on the heat sink 115.
The spring clips or bend tabs 619 each include a respective prong that attached
from one side and bends from the corresponding side of the spring clips or bend
tabs 619 towards the heat sink 115 to engage the contact points 221 on the heat
sink 115. The spring clip or bend tab assembly 514 and/or the spring clip or bend
tab assembly 614 can be separate from the shield 516 and they can also be welded
or soldered to the shield 116 or PCB 101 or frame (e.g., bottom frame 152) to hold
the heat sink 115 down.

In one or more embodiments, a portion of the spring clips or bend tabs can
contact the heat sink 115 on an upper surface in between the fins or rails 282 and/or
on a surface outside of the fins or rails 282.

FIG. 7 shows a flowchart for a method 700 for providing a heat sink
attachment apparatus, in accordance with an embodiment of the present principles.
At step 705, provide a single piece of sheet metal. At step 710, form vertical
sidewalls on the sheet metal to surround a periphery of a horizontal circuit board. At
step 715, provide tabs that protrude upward from the vertical sidewalls or upward
from the circuit board adjacent the vertical sidewalls. Step 715 can involve forming
the tabs on the single piece of sheet metal or attaching the tabs to the shield. At
step 720, position the formed sheet metal so that the vertical sidewalls surround the
periphery of the circuit board. At step 725, attach the formed sheet metal to the
circuit board or a frame component under the circuit board. At step 730, place a
heat sink over the circuit board, the heat sink for extracting heat from the circuit
board and components thereon. At step 735, bend, twist, rotate or distort the tabs to

contact an upper surface of the heat sink, thereby applying a downward force on the
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heat sink to cause the heat sink to contact at least one of the circuit board and the
components thereon.

These and other features and advantages of the present principles may be
readily ascertained by one of ordinary skill in the pertinent art based on the
teachings herein. Given the teachings herein, one of ordinary skill in the pertinent art
will be able to contemplate these and similar implementations or configurations of
the present principles.

Although the illustrative embodiments have been described herein with
reference to the accompanying drawings, it is to be understood that the present
principles is not limited to those precise embodiments, and that various changes and
modifications may be effected therein by one of ordinary skill in the pertinent art
without departing from the scope or spirit of the present principles. All such changes
and modifications are intended to be included within the scope of the present

principles as set forth in the appended claims.

10
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CLAIMS:

1. An electronic device, comprising:

a circuit board (101) having heat generating components thereon;

spring clips (119); and

a heat sink (115), disposed over the circuit board, through which heat from
the circuit board and the components thereon is released or dissipated, and having a
generally flat horizontal base (281) and a series of vertically directed fins (282);

wherein the heat sink is secured to at least one of the circuit board and at
least one of the components thereon by the spring clips being positioned at a
periphery (176) of the horizontal base, the spring clips having distal contact prongs

(119D) that contact and apply downward force on the horizontal base.

2. The electronic device (100) of claim 1, further comprising a shield
(116) attached to at least one of a bottom surface (191) of the circuit board (101)
and a bottom frame (152) of the electronic device, the shield being further attached

to the spring clips (119).

3. The electronic device (100) of claim 2, wherein the shield (116) is
substantially permanently attached to at least one of the bottom surface (191) of the

circuit board (101) and the bottom frame (152) of the electronic device.

4. The electronic device (100) of claim 2, wherein the shield (116) is
removably attached to at least one of the bottom surface (191) of the circuit board

(101) and the bottom frame (152) of the electronic device.

5. The electronic device (100) of claim 2, wherein the shield (116)
comprises wrap-around bend tabs (322) for attaching the shield to at least one of the
bottom surface (191) of the circuit board (101) and the bottom frame (152) of the

electronic device.

6. The electronic device (100) of claim 2, wherein the shield (116) has

sidewalls (241) surrounding a periphery (166) of the circuit board (101).

11
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7. The electronic device (100) of claim 2, wherein the spring clips (119)

are removably attached to the shield (116).

8. The electronic device (100) of claim 1, wherein the heat sink comprises
a series of grooves (283) inter-dispersed between the series of fins (282) on a top
side (196) of the horizontal base (281), and the distal contact prongs (119D) contact

and apply downward force onto one or more of the grooves.

9. The electronic device (100) of claim 1, further comprising a shield
(116) attached to at least one of a bottom surface (191) of the circuit board (101)
and a bottom frame (152) of the electronic device, wherein the spring clips (119) are

attached to the circuit board and located outside a periphery (188) of the shield.

10.  An electronic device, comprising:

a cover (150);

side walls (151) perpendicular to the cover;

a bottom frame (152) parallel to the cover;

a circuit board (101) having heat generating components thereon;

bend tabs (119); and

a heat sink (115), disposed over the circuit board, through which heat from
the circuit board and the components thereon is released, and having a generally flat
horizontal base (281) and a series of vertically directed fins (282);

wherein the heat sink is secured to at least one of the circuit board and at
least one of the components thereon by the bend tabs being positioned on the
horizontal base, the bend tabs having distal contact prongs (119D) that contact and

apply downward force on the horizontal base.

11.  The electronic device (100) of claim 10, further comprising a shield
(116) attached to at least one of a bottom surface (191) of the circuit board (101)
and a bottom frame (152) of the electronic device, the shield being further attached
to the bend tabs (119).

12
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12.  The electronic device (100) of claim 11, wherein the shield (116) is
substantially permanently attached to at least one of the bottom surface (191) of the

circuit board (101) and the bottom frame (152) of the electronic device.

13.  The electronic device (100) of claim 11, wherein the shield (116) is
removably attached to at least one of the bottom surface (191) of the circuit board

(101) and the bottom frame (152) of the electronic device.

14.  The electronic device (100) of claim 11, wherein the shield (116)
comprises wrap-around bend tabs (322) for attaching the shield to at least one of the
bottom surface (191) of the circuit board (101) and the bottom frame (152) of the

electronic device.

15.  The electronic device (100) of claim 11, wherein the bend tabs (119)

are substantially permanently attached to the shield (116).

16.  The electronic device (100) of claim 10, wherein the heat sink
comprises a series of grooves (283) inter-dispersed between the series of fins (282)
on a top side (196) of the horizontal base (281), and the distal contact prongs (119D)

contact and apply downward force onto one or more of the grooves.

17.  The electronic device (100) of claim 10, further comprising a shield
(116) attached to at least one of a bottom surface (191) of the circuit board (101)
and a bottom frame (152) of the electronic device, wherein the bend tabs (119) are

attached to the circuit board and located outside a periphery (188) of the shield.

18. A method, comprising:
providing (705) a single piece of sheet metal;
forming (710) vertical sidewalls on the sheet metal to surround a periphery of

a horizontal circuit board;

13
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providing (715) tabs that protrude upward from the vertical sidewalls or
upward from the circuit board adjacent the vertical sidewalls;
positioning (720) the formed sheet metal so that the vertical sidewalls
surround the periphery of the circuit board;
5 attaching (725) the formed sheet metal to the circuit board or a frame
component under the circuit board;
placing (730) a heat sink over the circuit board, the heat sink for extracting
heat from the circuit board and components thereon; and
bending, twisting, rotating or distorting (735) the tabs to contact an upper
10  surface of the heat sink, thereby applying a downward force on the heat sink to
cause the heat sink to contact at least one of the circuit board and the components

thereon.

19.  The method of claim 18, wherein said step of providing (715) tabs that
15 protrude upward from the vertical sidewalls comprises forming the tabs on the single

piece of sheet metal.
20. The method of claim 18, wherein said step of providing (715) tabs that

protrude upward from the vertical sidewalls comprises attaching the tabs to the
20  shield.

14
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PROVIDE A SINGLE PIECE OF SHEET METAL. [~ 705

FORM VERTICAL SIDEWALLS ON THE SHEET
METAL TO SURROUND A PERIPHERY OF A —~ 710
HORIZONTAL CIRCUIT BOARD.

PROVIDE TABS THAT PROTRUDE UPWARD FROM
THE VERTICAL SIDEWALLS OR UPWARD FROM
THE CIRCUIT BOARD ADJACENT THE VERTICAL [ .75

SIDEWALLS. THE TABS CAN BE FORMED ON THE
SINGLE PIECE OF SHEET METAL OR ATTACHED

TO THE SHIELD.

i

POSITION THE FORMED SHEET METAL SO THAT
THE VERTICAL SIDEWALLS SURROUND THE |-~ 720
PERIPHERY OF THE CIRCUIT BOARD.

ATTACH THE FORMED SHEET METAL TO THE
CIRCUIT BOARD OR A FRAME COMPONENT 725
UNDER THE CIRCUIT BOARD.

PLACE A HEAT SINK OVER THE CIRCUIT BOARD.

THE HEAT SINK IS FOR EXTRACTING HEAT FROM |-~ 730

THE CIRCUIT BOARD AND COMPONENTS
THEREON.

BEND, TWIST, ROTATE OR DISTORT THE TABS TO
CONTACT AN UPPER SURFACE OF THE HEAT
SINK, THEREBY APPLYING A DOWNWARD FORCE |- 735
ON THE HEAT SINK TO CAUSE THE HEAT SINK TO
CONTACT AT LEAST ONE OF THE CIRCUIT BOARD
AND THE COMPONENTS THEREON .
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