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heat sink assembly, the pins are interferentially positioned in
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pins extending out beyond the retention module are welded
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retention module to press the heat sink against the electronic
package.
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HEAT SINK ASSEMBLY WITH RETENTION
MODULE AND CLIP

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to heat sink assem-
blies, and more particularly to a heat sink assembly for
removing heat from an electronic package.

[0003] 2. Description of Related Art

[0004] Typically, a heat sink assembly for an electronic
package comprises a pair of retention modules cooperating
with a pair of heat sink clips to position the heat sink on the
electronic package. The retention modules are separately
attached onto a printed circuit board by fasteners, at opposite
sides of a socket on which the electronic package is
mounted.

[0005] An example of such heat sink assembly is disclosed
in U.S. Pat. No. 6,205,026. Each retention module forms
catches for engaging with corresponding clip to secure the
heat sink to the electronic package. Each retention module
comprises a frame having a substantially U-shaped cross-
section, and a locating portion perpendicular to the frame.
The two retention modules face each other and coopera-
tively surround the electronic package. A pair of through
holes is defined in the locating portion of each retention
module, for insertion of two fasteners therethrough. Each
fastener defines a central hole for insertion of a pin thereinto.
An end of each fastener forms a hood, and defines a central
cutout spanning alongside the central hole. It is unduly
difficult to manufacture the fasteners having the central
holes with the above-described configuration. In addition,
the retention modules have relatively complicated struc-
tures.

[0006] An improved heat sink assembly is desired to
overcome the above-described disadvantages of the related
art.

SUMMARY OF THE INVENTION

[0007] Accordingly, an object of the present invention is to
provide a heat sink assembly which has a simple retention
module securely attached on a printed circuit board to
facilitate attachment of a heat sink to an electronic package.

[0008] In order to achieve the object set out above, a heat
sink assembly in accordance with the present invention
comprises a printed circuit board, a retention module, four
pins, a heat sink and a clip. The printed circuit board has an
electronic package mounted thereon. The retention module
is integrally formed, substantially rectangular, and has a
symmetrical configuration. The retention module defines an
openings therein for surrounding the electronic package.
Four positioning holes are defined in four corners of the
retention. In assembly of the heat sink assembly, the pins are
interferentially positioned in the positioning holes of the
retention module. Portions of the pins extending out beyond
the retention module are welded to the printed circuit board.
The clip cooperates with the retention module to press the
heat sink against the electronic package. Altematively, the
retention module may be round, or another shape according
to a particular shape selected for the heat sink. Whatever
shape the retention module takes, it must define at least a
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pair of positioning holes at symmetrically opposite sides of
a center thereof Additionally, each positioning hole can be a
through hole or a blind hole. The pins may be welded or
interferentially received into the positioning holes. More-
over, the pins may be integrally formed from or directly
welded to a surface of the retention module facing the
printed circuit board.

[0009] Other objects, advantages and novel features of the
present invention will become more apparent from the
following detailed description when taken in conjunction
with the accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1is an exploded, isometric view of a heat sink
assembly in accordance with a preferred embodiment of the
present invention;

[0011] FIG. 2 is an assembled view of FIG. 1,

[0012] FIG. 3 is an exploded, isometric view of a heat sink
assembly in accordance with an alternative embodiment of
the present invention;

[0013] FIG. 4 is a substantially assembled view of FIG. 3;

[0014] FIG. 5is an exploded, isometric view of a heat sink
assembly in accordance with a further alternative embodi-
ment of the present invention; and

[0015] FIG. 6 is a substantially assembled view of FIG. 5.

DETAILED DESCRIPTION OF THE
INVENTION

[0016] Reference will now be made to the drawing figures
to describe the present invention in detail.

[0017] Referring to FIGS. 1-2, a heat sink assembly in
accordance with the preferred embodiment of the present
invention comprises a printed circuit board (PCB) 10, a
retention frame 20, four pins 30, a heat sink 40 and a heat
sink clip 50. The retention module 20 is fixable to the PCB
10 by using the pins 30. The heat sink 40 is pressed by the
clip 50 against an electronic package 100 that is mounted on
the PCB 10.

[0018] The PCB 10 defines four locating holes 12 therein
surrounding the electronic package 100. The heat sink 40
comprises a base 42 attached on a top surface of the
electronic package 100, and a rectangular array of pin fins 44
extending upwardly from the base 42. Parallel rows of the
fins 44 define a plurality of parallel channels 46 therebe-
tween. The clip 50 is made of plastic, and comprises a
rectangular frame 51 integrally forming a plurality of trans-
verse pressing beams 52 therein. A pair of legs 54 depends
from opposite ends of the frame 51 respectively. Each leg 54
has an inner hook 56 at a distal end thereof

[0019] The retention module 20 is integrally formed,
substantially rectangular, and has a symmetrical configura-
tion. The retention module 20 comprises a first surface 22
facing the PCB 10, and a second surface 24 opposite from
the first surface 22. An opening 26 is defined in a middle of
the retention module 20 between the first and second sur-
faces 22, 24. The retention module 20 can therefore surround
the electronic package 100, and receive the base 42 of the
heat sink 40 in the opening 26. A positioning hole 28 is
defined in each of four corners of the retention module 20
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between the first and second surfaces 22, 24. The positioning
holes 28 correspond to and are larger than the locating holes
12 of the PCB 10. Two pairs of standoffs 222 depend from
the first surface 22 of the retention module 20 at opposite
sides of the opening 26 respectively, for isolating a bulk of
the retention module 20 from the PCB 10.

[0020] Each pin 30 sequentially comprises a top blocking
portion 32, an intermediate connecting portion 34 and a
bottom welding portion 36, each sequentially having suc-
cessively reduced diameters. The blocking portions 36 of the
pins 30 abut against the second surface 24 of the retention
module 20. The connecting portions 34 are inserted through
the positioning holes 28 of the retention module 20. The
welding portions 36 are welded in the locating holes 12 of
the PCB 10.

[0021] In assembly, the pins 30 are interferentially
inserted through the positioning holes 28 of the retention
module 20 until the blocking portions 32 abut against the
second surface 24. At this stage, the connecting portions 34
are lodged in the positioning holes 28, and the welding
portions 36 extend out beyond the first surface 22. The
retention module 20 is then placed on the PCB 10, with the
pins 30 being inserted into the locating holes 12. The
standoffs 222 of the retention module 20 are supported on
the PCB 10, thereby isolating the bulk of the retention
module 20 from the PCB 10. The welding portions 36 are
welded in the locating holes 12, thereby fixing the retention
module 20 to the PCB 10. The base 42 of the heat sink 40
is received into the opening 26 of the retention module 20
and placed on the top surface of the electronic package 100.
The clip 50 is placed on the heat sink 40 such that the
pressing beams 52 of the clip 50 are received in correspond-
ing channels 46 and rest on the base 42 of the heat sink 40.
The frame 51 is depressed, and the legs 54 move down past
the retention module 20 until the hooks 56 snappingly clasp
the first surface 22 of the retention module 20. As a result,
the heat sink 40 firmly abuts against the electronic package
100, and can efficiently remove heat therefrom

[0022] A number of variations of the above-described
preferred embodiment can be adopted. For example, the
retention module 20 may be round or another shape accord-
ing to a particular shape selected for the heat sink 40.
Whatever shape the retention module 20 takes, it must define
at least a pair of positioning holes 28 at symmetrically
opposite sides of a center thereof. Additionally, each posi-
tioning hole 28 may instead be a blind hole not reaching the
second surface 24 of the retention module 20. In such case,
one end of each pin 30 can be welded or interferentially
received in a corresponding such blind hole in advance.
Furthermore, each pin 30 may have other modifications such
as a different length or diameter according to actual require-
ments. Moreover, the pins 30 may be integrally formed from
or directly welded to the first surface 22 of the retention
module 20.

[0023] Referring to FIGS. 34, a heat sink assembly in
accordance with an alternative embodiment of the present
invention is similar to the heat sink assembly of the preferred
embodiment, except for the following. A pair of catches 29'
is integrally formed outwardly from a retention module 20'
at diagonally opposite corners thereof respectively. The clip
50' is essentially a bent wire or piece of wire like material.
The clip 50' comprises an elongated pressing beam 52', and
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a pair of legs 54' extending in opposite directions from
respective opposite ends of the pressing beam 52'. A hook
56' is formed at a distal end of each leg 54'. In assembly, the
pressing beam 52' is received in a corresponding channel
46', and rests on a base 42' of a heat sink 40'. The hooks 56'
engage with undersides of the catches 29'.

[0024] FIGS. 5-6 show a heat sink assembly in accordance
with a further alternative embodiment of the present inven-
tion. Said heat sink assembly is also similar to the heat sink
assembly of the preferred embodiment, except for the fol-
lowing. A pair of symmetrical catches 29" is integrally
formed outwardly from central portions of opposite sides of
a retention module 20" respectively. A clip 50" is made of
metallic material, and comprises a pair of pressing beams
52", a generally U-shaped leg 54" depending from respec-
tive ends of the pressing beams 52", and an operating portion
58" engaged between respective opposite ends of the press-
ing beams 52". A slot 542" is defined in the leg 54" and in
the operating portion 58". In assembly, the pressing beams
52" are received in corresponding channels 46", and rest on
a base 42" of a heat sink 40". The slot 542" of the leg 54"
engagingly receives a corresponding catch 29" of the reten-
tion module 20". Then the operating portion 58" is
depressed, causing the slot 542" thereof to engagingly
receive an opposite catch 29" of the retention module 20".

[0025] Tt is to be understood, however, that even though
numerous characteristics and advantages of the present
invention have been set forth in the foregoing description,
together with details of the structure and function of the
invention, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size,
and arrangement of parts within the principles of the inven-
tion to the full extent indicated by the broad general meaning
of the terms in which the appended claims are expressed.

What is claimed is:
1. A heat sink assembly comprising:

a printed circuit board having an electronic package
mounted thereon;

a retention module surrounding the electronic package,
the retention module being integrally formed and defin-
ing two positioning holes at symmetrically opposite
sides of a center thereof;

two pins positioned in the positioning holes and welded to
the printed circuit board;

a heat sink; and

a clip cooperating with the retention module to press the

heat sink against the electronic package.

2. The heat sink assembly of claim 1, wherein the printed
circuit board defines a pair of locating holes corresponding
to the positioning holes of the retention module, and the pins
are welded into the locating holes.

3. The heat sink assembly of claim 2, wherein each of the
pins sequentially comprises a blocking portion, a connecting
portion and a welding portion, each of said portions sequen-
tially having successively reduced diameters, the blocking
portions abut against the retention module, the connecting
portions are lodged in the positioning holes and the welding
portions are welded into the locating holes of the printed
circuit board.



US 2004/0105236 Al

4. The heat sink assembly of claim 1, wherein the clip
comprises a pressing portion for pressing the heat sink
against the electronic package, and a pair of clamping
portions engaging with the retention module.

5. The heat sink assembly of claim 4, wherein a plurality
of standoffs extends from the retention module for isolating
the retention module from the printed circuit board.

6. The heat sink assembly of claim 5, wherein the clip is
made of plastic, the clamping portions extend from respec-
tive opposite sides of the pressing portion toward the printed
circuit board, and the clamping portions form distal hooks
engagingly clasping the retention module.

7. The heat sink assembly of claim 4, wherein a pair of
catches is integrally formed outwardly from the retention
module at diagonally opposite corners thereof respectively,
the catches engaging with the clamping portions of the clip.

8. The heat sink assembly of claim 7, wherein the clip is
essentially a bent wire or piece of wire like material, the
clamping portions extend in opposite directions from respec-
tive opposite ends of the pressing portion, and a pair of
hooks is formed on the clamping portions, the hooks engag-
ing with undersides of the catches of the retention module.

9. The heat sink assembly of claim 4, wherein a pair of
symmetrical catches is integrally formed outwardly from
opposite sides of the retention module, the catches engaging
with the clamping portions of the clip.

10. The heat sink assembly of claim 9, wherein the
clamping portions of the clip comprise a leg depending from
side of the pressing portion and an operating portion
engaged with an opposite side of the pressing portion
respectively, the leg and the operating portion each define a
slot therein, and the slots engagingly receive the catches of
the retention module.

11. The heat sink assembly of claim 1, wherein the
retention module is substantially rectangular, and the two
positioning holes are defined in diagonally opposite corners
of the retention module.

12. An electronic device comprising:

a printed circuit board having an electronic package
mounted thereon;

a retention module surrounding the electronic package,
the retention module being integrally formed, two pins
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extending from the retention module to the printed
circuit board and being welded to the printed circuit
board;

a heat sink; and

a clip cooperating with the retention module to press the

heat sink against the electronic package.

13. The heat sink assembly of claim 12, wherein the pins
are disposed at symmetrically opposite sides of a center of
the retention module.

14. The heat sink assembly of claim 12, wherein the pins
are integrally formed from or welded to a portion of the
retention module facing the printed circuit board.

15. The heat sink assembly of claim 12, wherein a pair of
positioning holes is defined in the retention module, first
ends of the pins are welded or interferentially received in the
positioning holes, and opposite second ends of the pins are
welded to the printed circuit board.

16. A heat sink assembly comprising:

a printed circuit board with an electronic package located
thereon and a plurality of through holes therein;

a retention module surrounding the electronic package
with four projections diagonally extending outwardly
from four corners thereof, respectively;

four pins respectively extending through said four pro-
jections of the retention module and fastened to the
corresponding through holes;

a heat sink defining a plurality of slots;

a clip defining a rectangular frame like configuration with
at least two pressing bars extending through the corre-
sponding slots in a parallel relationship; and

two pairs of locking devices located at two opposite sides
of the clip, which are perpendicular to the pressing
bars, and respectively latchably engaged with two
opposite sides of the retention module, each of which
is vertically aligned with the corresponding side of the
clip and located between a corresponding pair of said
four projections.



