0 00 0 0 OO O

WO 00/78110 Al

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

21 December 2000 (21.12.2000) PCT

A I T A0 0

(10) International Publication Number

WO 00/78110 A1l

(51) International Patent Classification”: HOSK 7/14

(21) International Application Number: PCT/US00/15438

(22) International Filing Date: 2 June 2000 (02.06.2000)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
09/330,242 10 June 1999 (10.06.1999) US

(71) Applicant (for all designated States except US): INTEL
CORPORATION [US/US]; 2200 Mission College Boule-
vard, Santa Clara, CA 95052 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): MACGREGOR,
Mike [US/US]; 3215 Quince Street SE, Olympia, WA
98501 (US). CROCKER, Michael, T. [US/US]; 715
North 12th Street, Tacoma, WA 98403-2514 (US).
WONG, Thomas [US/US]; 7650 South Mission Drive,

Seattle, WA 98178 (US). DAVISON, Peter [US/US];
13712 116th Street CTE, Puyallup, WA 98374 (US).
KONSTAD, Rolf, A. [US/US]; 11909 Silver CLiff Way,
Gold River, CA 95670 (US). JONES, David, A. [US/US];
3142 Kensington Drive, El Dorado Hills, CA 95762 (US).

Agents: MALLIE, Michael, J. et al.; Blakely, Sokoloff,
Taylor & Zafman LLP, 12400 Wilshire Boulevard, 7th
floor, Los Angeles, CA 90025 (US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE,
DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU,
ID,IL, IN, IS, JP, KE, KG, KP, KR, KZ,LC, LK, LR, LS,
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO,
NZ,PL, PT,RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR,
TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FL, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG,
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: A HEAT SINK CLIP FOR AN ELECTRONIC ASSEMBLY

N

20
46
&
Q)
-~
36

6

(57) Abstract: A fastener for an electronic assembly. The fastener may have a spring arm that extends from a stem. The fastener
can attach a cover to a heat sink of an electronic assembly. The stem may be inserted into a boss of the cover. The spring arm may
exert a force onto the heat sink to press the sink into an integrated circuit package of the assembly.
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A HEAT SINK CLIP FOR AN ELECTRONIC ASSEMBLY

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION
The present invention relates to a fastener that can be used to attach a heat

sink to a cover of an electronic assembly.

2. BACKGROUND INFORMATION

Integrated circuits are typically assembled into packages that are soldered
to a printed circuit board. The printed circuit board and integrated circuit package
may be assembled into a cartridge that can be plugged into a motherboard of a
computer. For example, Intel Corp., the assignee of the present application, has
sold a cartridge commonly referred to as a single edge contact cartridge (SECC)
that includes a heat sink and a cover that are coupled to a printed circuit board.
The SECC may have a number of integrated circuit packages mounted to the
printed circuit board and thermally coupled to the heat sink.

The heat sink is attached to the cover by a number of fasteners that extend
through clearance holes in the printed circuit board. The fasteners are constructed
to exert a spring force that push the heat sink into one of the integrated circuit
packages. The integrated circuit package in contact with the heat sink contains a
microprocessor that generates a relatively large amount of heat during operation.
The spring force decreases the thermal impedance between the package and the
heat sink.

The fasteners of the prior art are relatively expensive to produce and
assemble into the SECC. It would be desirable to provide an electronic assembly

fastener that can exert a spring force and is relatively inexpensive to both produce
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and assemble.
SUMMARY OF THE INVENTION

One embodiment of the present invention is a fastener for an electronic

assembly. The fastener may have a spring arm that extends from a stem.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded view showing an embodiment of an electronic
assembly of the present invention;

Figure 2 is a side view of an embodiment of a fastener of the electronic
assembly;

Figure 3 is a perspective view of an alternate embodiment of the fastener;

Figure 4 is an exploded view of an alternate embodiment of an electronic

assembly.
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DETAILED DESCRIPTION

Referring to the drawings more particularly by reference numbers, Figures
1 and 2 show an embodiment of an electronic assembly 10 of the present
invention. The assembly 10 may include integrated circuit packages 12 and 14
that are mounted to a printed circuit board 16. Each package 12 and 14 may
contain one or more integrated circuits (not shown). By way of example, package
12 may contain a microprocessor. Packages 14 may contain static random access
memory (SRAM) devices. The printed circuit board 16 may also contain passive
elements 18 such as capacitors.

The assembly 10 may further have a cover 20 and a thermal element 22.
The thermal element 22 may be a heat sink which has a plurality of fins 24 that
extend from a pedestal 26. A portion of the pedestal 26 may be pressed into a lid
28 of the integrated circuit package 12. The heat sink 22 may have a pair of
channels 30 that create air ducts when assembled onto the printed circuit board 16.

The assembly 10 may include a plurality of fasteners 32 that can be
inserted through clearance holes 34 in the heat sink 22 and printed circuit board
16 and be attached to the cover 20. The clearance holes 34 may each have a
diameter that is larger than the diameter of a fastener 32 to allow the heat sink 22
to “float” relative to the printed circuit board 16 and compensate for a difference
in the coefficient of thermal expansion of the circuit board 16 and the sink 22.
The assembly cover 20 may have a plurality of integral fasteners 36 that extend
through corresponding holes 38 in the printed circuit board 16 and attach the
cover 20 to the board 16.

Each fastener 32 may include a pair of spring arms 40 that extend from a
stem 42. The stem 42 may have a barbed portion 44 that is inserted and

embedded into a corresponding boss 46 of the cover 20. When the fasteners 32
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are installed into the assembly 10, the spring arms 40 exert a spring force onto the
heat sink 22. The spring force pushes the pedestal 26 into the integrated circuit
package 12. Each fastener 32 may have a stop 48 that engages the heat sink 22
and limits the insertion depth of the stem 42 and the deflection of the spring arms
40. Each spring arm 40 may have a radial shape that is flexible enough to be
deflected but stiff enough to exert a spring force onto the heat sink 22. The spring
arms 40 also provide a keying feature that allows an operator or automated
equipment to readily align the fasteners 32 into the assembly 10. Additionally,
the spring arms 40 can provide a relatively uniform spring force onto the heat sink
22. Each fastener 32 can be constructed as an injection molded plastic part that is
relatively inexpensive to produce.

Figure 3 shows an alternate embodiment of a fastener 100 that has a first
stem 102 attached to a second stem 104 by a connecting rod 106. Each stem 102
and 104 has a pair of spring arms 108, a barbed portion 110 and a stop 112. The
connecting rod 106 may have a pair of head surfaces 114 that allow an operator or
automated equipment to more readily insert the fastener 100 into an electronic
assembly. The connecting rod 106 allows the stems 102 and 104 to be inserted
into an electronic assembly at the same time, thereby further reducing the cost of
assembling the fastener 100. The fastener 100 may have a truss structure 116 that
provides structural support between the stems 102 and 104 while minimizing the
fastener weight. The fastener 100 can be constructed as an injection molded
plastic part.

Figure 4 shows an alternate embodiment of an electronic assembly 120
with a pair of fasteners 122 that can be used to attach a heat sink 124 to a cover
126. Each fastener 122 includes a connecting rod 128 that connects a first stem
130 to a second stem 132. Each stem 130 and 132 includes a pair of spring arms

134, a barbed portion 136 and a stop 138. The barbed portions 136 extend into
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and are embedded into corresponding bosses 140 of the cover 126. The spring
arms 134 exert spring forces which push the heat sink 124 into an integrated
circuit package 142 that is mounted to a printed circuit board 144. The fasteners
122 can be inserted into channels 146 of the heat sink 124 so that the stems 130
and 132 extend through corresponding clearance holes 148 in the sink 124 and
printed circuit board 144.

The assembly 120 may include a fan assembly 150 that can be coupled to
the heat sink 124. The stems 130 and 132 of each fastener 122 can extend
through corresponding clearance holes 152 in the fan assembly 150 in a manner
which allows an operator to install the fasteners 122 by pushing on the head of the
fastener stems 130 and 132.

While certain exemplary embodiments have been described and shown in
the accompanying drawings, it is to be understood that such embodiments are
merely illustrative of and not restrictive on the broad invention, and that this
invention not be limited to the specific constructions and arrangements shown and
described, since various other modifications may occur to those ordinarily skilled

in the art.
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CLAIMS
What is claimed is:
1. A fastener for an electronic assembly, comprising:

a stem; and,

a spring arm that extends from said stem.

2. The fastener of claim 1, wherein said spring arm has a radial shape.
3. The fastener of claim 1, wherein said stem includes a barbed portion.
4. The fastener of claim 1, wherein said stem includes a stop.

5. The fastener of claim 1, wherein said stem and said spring arm are

constructed as an integrally molded plastic part.

6. A fastener for an electronic assembly, comprising:

a first stem;

a first spring arm that extends from said first stem;

a second stem;

a second spring arm that extends from said second stem; and,

a connecting rod that connects said first stem to said second stem.

7. The fastener of claim 6, wherein each spring arm has a radial shape.

8. The fastener of claim 6, wherein each stem includes a barbed portion.
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9. The fastener of claim 6, wherein each stem includes a stop.
10.  The fastener of claim 6, wherein said connecting rod includes a truss
portion.
11.  An electronic assembly, comprising:
a cover;

a thermal element;
a substrate located between said cover and said thermal element;
a fastener that attaches said cover to said thermal element, said fastener having a

stem attached to said cover and a spring arm which extends from said stem and exerts a

force onto said thermal element.

12.  The assembly of claim 11, wherein said stem includes a barbed portion

that extends into a boss of said cover.

13.  The assembly of claim 11, wherein said spring arm has a radial shape.

14.  The assembly of claim 11, wherein said stem has a stop located adjacent

to said thermal element.

15. A method for assembling an electronic assembly, comprising:
inserting a fastener through a clearance hole of a thermal element, a clearance

hole of a substrate and into a boss of a cover so that a spring arm of the fastener exerts a

force onto the thermal element.
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