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PRE-APPLICATION OF GREASE TO HEAT SINKS
WITH A PROTECTIVE COATING

The present invention relates to electronic
component assemblies, and more particularly relates to the
application of a substance such as thermally conductive
grease between two components.

Background of the Tnvention

The interface between a heat sink and the
component to which it is attached creates a boundary layer
of thermal insulation. This reduces the thermal
transmisivity to the heat sink, and thus ultimately reduces
the ability of the heat sink to dissipate heat generated by
the component. In the past, it has been found that applying
a film of thermal grease can diminish or substantially
eliminate this problem. Thermal grease is well known in the
art and can be a composition of silicone and zinc oxide,
available from Dow Corning of Midland, Michigan and other
sources. Another thermal grease compogition, Thermalcote™
is available from Thermalloy, Inc. of Dallas, Texas; another
a product sold by the same company and known as Thermalcote
II™ does not contain silicone. The Thermalcote products are
available in forms that are applied by brush, squeezed out
of a tube, applied by a paddle, or other techniques.
Unfortunately, the application of thermal grease to
individual components in a production environment is
laborious and inexact. Nonetheless, despite numerous



W TH A PROTECTI VE COATI NG The present invention relates to

‘el ectronic conponent assenblies, and nore particularly relates to the 5
appl tcation of a substance such as thermally conductive grease between
t wo. conponents. Background of the Invention The interface

bet ween a Iwewvnsd9sk and t he conponent to which it is atCamissshkossscat es a
boundary | ayer 10 of thermal insulation. This reduces the thermal
transmsivity to the heat sink, and thus ultimately reduces the ability
of the heat sink to dissipate heat genzrated by t he conponent. In the

past, it has been found that a a filmof thermal grease can
di mi ni sh or sYHRATLF 9 Fyeate e’f"ﬁ?#ﬁﬁt entexrLacs gEterta¥ner TEP13CEadE i s wel |
known in the themmal gmeasenréreins diposost cxfisictivei pooduetndiozi nc oxi de,

avai | abl e frogpdWng05BbAIRErMd 10IcRREuciM ¢iiyan and ot her sour ces.
Anot her thermal grease_go |t|on Thermal cote s available from -
Thermal | oy, Inc. of DaFﬁ gBaﬁ- e, BRI gﬁré&ﬁﬁ?ti%ﬂqf'ﬁ? the sane
conpany an8 kirsulaxoxTheripl cdthe coatbﬁ[etrilp deesuppliedniraian peickegene. The
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squeezed out applied to a component. This product is sold under the name
Insul-Cote by Thermalloy, Inc. of Dallas, Texas. Similarly,
it is known to apply a thin layer of thermal grease to both
10 sides an aluminum carrier that is 0.1 mm (0.004"} thick.
The coated carrier is then disposed between a heat sink and
a microprocessor. This product is sold under the name
Conducta-cote (TM) by Thermalloy, Inc. of Dallas, Texas.
However, the use of such coated insulators or aluminum
15 carriers does not eliminate the above-mentioned problems,
since handling the grease-coated insulation or carrier is
nearly as difficult as applying the grease from a tube or
with a brush. The insulators and carrierg can be obtained
in strip form and applied by a machine, which alleviates
20 some of these problems. However, this adds a production
step and the capital cost of the application machine if the
supplier of the pre-coated insulators or carriers does not
provide one. The advantage of pre-coated insulators or
carriers is that they apply a specific amount of grease, and
25 a specific quantity of grease may be purchased by ordering
coated insulators or carriers on a one-to-one basis with the
heat sinks. However, a disadvantage of the above-described
pre-coated insulators and aluminum carriers that are pre-
coated with thermal grease is that they are difficult to
30 wmanufacture.
As mentioned above, others in the art have
attempted to create pads of material that serve as a
replacement for thermal grease. Some of these products are
insulating, while some more recent versions are not.
35 Although such pads reduce the waste and inaccurate
application related to the use of a thermal enhancenment
product, they are often more expensive and do not offer the
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t hermal conductivity. Thermal grease can be applied directly
to an 5 insulator strip. The coated strid s supplied in a package t hat

nmust be peel ed gway, .and the insul ator nust t % pll%%lto a
conmponent . Thisﬂﬁ?ﬁﬁﬁcPe' CERIRF LG PTERR® na eretore, £ffwould be
desirable to provide a product in which the thermal

properties of grease are advantageously available to create
a better thermal connection between a heat sink and a heat-

5 emitting component. Moreover, it would be further desirable
to reduce or eliminate waste, spillage and over-application
of thermal grease. It is therefore an object of the present
invention to provide products and methods in which thermal
grease is applied in a precise and controlled manner. It is

10 a further object of the present invention to provide

products and methods that readily adapt to production
environments and that do not require significant alteration
of existing production sequences or changes in production
tooling.

15 Summa f the I ntion
It has now been found that these and other objects
of the present invention are met by pre-applying coatings
and substances such as thermal grease to components such as
heat sinks. The relevant area is covered with a protective
20 sheet, e.g., a thin film or paper. The assembler removes
the protective sheet, preferably using a tear off tab
provided for that purpose. After the protective film is
removed, the heat sink is assembled to a microprocessor or
other semiconductor device, or any source of heat.
25 Alternatively, the protective film or paper can be pre-
coated and applied to the component.
The present invention therefore discloses heat
sinks or proactive films that are pre-coated with a layer of
a material such as thermal grease that provide several
30 advantages over the prior art. Por one, contamination and
migration of the thermal grease is substantially reduced by
covering the coated areas with a protective film that is
removed prior to the assembly of the heat sink into a
. circuit board or other assembly. By providing a pre-coated
35 heat sink, productivity is enhanced by increasing accuracy
with which the thermal grease is applied, thus eliminating
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I nsul -Cote by Thermall oy, Inc. of Dallas, Texas. Simlarly, it is known
to apply a thin layer of thermal grease to both 10 sides an al um num
carrier that is 0.1 mm (0.004") thick. The coated carrier is then

di sposed between a heat sink and a mcroprocessor. This product is sold
under the negmsestonduct a-cote(TM by Thernal | oy, Inc. ofpdigbisosmessdexas.
However, the use of such coated insulators or alum num 15 carriers does not
el imnate the above-nentioned probl ens, since handling the grease-coated
i nsulation or carrier is nearly as @ifficult as applying the grease from
a tube or with a brush. The ingul ators and carriersg c be obt ai ned
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difficult to mostepRskadtally provided with a pgapff dabdtabbeelliisters in
the art have the péhergll ed theCprotierctinads faimnatreiraaliyt, hehe SSFesems a
10 invention also discloses improved methods of installing a
heat sink using heat sinks that have an area where thermal
grease is pre-applied and covered by a protective film.

Bxri D iption of Drawings
FIG. 1 is a perspective view of a preferred
15 embodiment of the present invention; and
FIG. 2 is a perspective view of an alternate
embecdiment of the present invention.

Detailed Description of the Preferred Embodiments
Referring now to FIG. 1, in a preferred

20 embodiment, a heat sink 10 comprises a plurality of fins 11
extending from a heat dissipation side 12 and a component
facing side 14 opposite the heat dissipation side 12. The
component facing side 14 is covered with a layer of material
100 and a protective film 110 overlies the layer of material

25 100. For purposes of illustration, FIG. 1 shows one corner
of the protective f£ilm 110 upturned to expose the layer of
material 100. It will be understood, however, that the heat
sink 10 is normally delivered with a sheet of protective
material overlying the layer of waterial 100.

30 The layer of material 100 most preferably
comprises a thermal grease, the use of which is well known
in the art as discussed above. It will be realized,
however, that thermal grease is not the only type of
material that can utilize the concepts disclosed herein.

35 Numerous other property enhancing coatings, such s
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repl acenent for thermal grease. Sone of these products are I nsul ati ng,
while sone nore recent versions are not. 35 Although such pads reduce the
wast e and i naccurate application related to the use of a thernal
enhancenent product, they are often nore expensive and do not offer the
t her mal perf OWRSHW5DHf grease. Therefore, it woul d be desir RETASPGOBMoy| de
a product in which the thermal properties of grease are advantageously
avail able to create a better thermal conpnection between a heat sink and a
heat-em tting conponent. Moreover, it would be further desirable to reduce

or eliminate Wagfuctpik! soeadi] Queh; A@PkIGAlIAE, Obrd Neldlnel88§E- adt 1S

therefore an object of the present_ i nvention to ovl de products anda

met hods in whi Jf¢ éFnﬁP‘“ﬁ}&&te OZEAPST | R ﬁS’§°B e%l?%‘g"and:“cgﬁﬁr ott ed

manner. It is a&he layer of material 100 is shown in phantom except where
the protective film 110 is again shown as being lifted up

5 for purposes of illustration.
In most embodiments, the layer of material 100 is

applied over substantially the entire component facing side
14 as shown in FIG. 1. However, as seen in FIG. 2, the
layer of material 100 alternatively can be applied over

10 selected portions of the component facing side 14. In
certain preferred embodiments, protective £ilm 110 is
adhered to the layer of material at one or more edges of the
component facing side 14. In the embodiment illustrated in
FIG. 2 the areas that are coated with the material 100 are

15 shown in phantom. In either the embodiment of FIG. 1 or
FIG. 2, it is preferred that the protective film 110
overlies the entire component facing side 14, although it
will be understood that the present invention contemplates
embodiments in which the protective film 110 is

20 discontinuous, made of several sections, slit, perforated,
or otherwise does not cover the entire component facing side
14. In certain preferred embodiments, at least a portion of
the protective film 110 extends beyond an edge of the heat
sink 10. Most preferably, a portion of the protective f£ilm

25 110 extends beyond an edge of the heat sink 10 and forms a
removal tab 112.

The present invention contemplates that the

protective film 110 can be made from any suitable material.
As will be readily appreciated by those of skill in the art,

30 suitable materials include those that are easily released
from the component, that resist deterioration due to
exposure with the thermal grease, and those that resist
absorption of the thermal grease, in oxder to keep the
external packaging free of contamination and to preserve the

35 precise quantity of grease that has been applied. In
preferred embodiments, the protective f£ilm 110 comprises a
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further object of the present invention to provide products and net hods
that .-readily adapt to production environnents and that do not require
signi-fircant alteration of existing production sequences or changes in
production tooling. Summary of the Invention It has now been found
that these apgdonisaer objects of the present invention are weknikysr0934
pre-appl yi ng coatings of thermal grease to conponents such as heat sinks.
The relevant area is covered with a protective sheet, e.g., a thin filmor
paper. The assenbl er renoves the prote@ti-ve sheet, preferably using a tear
off tab provided for that purpose. After the protectlve filmis renoved,
the heat si nktirsnspaxensi aateyial mRitomayc 8dsernakivalebesade oo taor
device, or anyoa8daCsapdr rﬁ@aucé\l ternatively, the protective filmor paper

can be pre-coated and 218‘Fc?s°gh% %g%e&grg%ogg ssent %“"Fﬁg gr esent

i nvention therefore di s or I've Rat are
pre-coated W ﬁnpaove@eve@#od@heﬁmpbfléwséh?mlpﬁmafe tocpchaRt Bt ages
over the prg ograr 8isdDdsedie, moatmﬂaaineaneanddmgmt ithie ebtht@s téer mal

grease |5 SUbTRENbEBLLY: TSGR oDV G INLNE: G001 HBRS WIS |

protective fil S renove 0 the _ass

acircuit boalﬁla'eér"—ﬁt#’l%ﬁ"e;‘é’&1’54?’5{-"5a ﬁ?rsﬁv?&finﬁp Xﬂf’&l ddermal ngreass nk,
productivity it® enbamess. byrhenthemsahgreaser dsytherd covered whehtaer mal

grease is applifdect ¥ AlidT Nghi fcernative embodiment of the present

10 invention involves applying thermal grease to pre-selected
areas of the protective f£ilm, and then applying the coated
thermal f£ilm to the heat sink or other component such that
the grease coated side of the film comes into contact with
the component.

15 As will be realized by those of gkill in the art,
there are a number of techniques for applying thermal grease
to the surface of a heat sink in accordance with the present
invention. One technique, which represents a preferred
embodiment of the present invention is to silk screen the

20 grease on to the surface of the heat sink. In another
preferred embodiment, pad printing can also be sued in place
of silk screening. In this embodiment a rubber pad or other
suitable carrier is coated with grease and applied to eithex
the component or the protective film. When the pad is

25 removed, a “printed” area of thermal grease will be
deposited in the appropriate area. The determination of the
thickness of the coating can be easily determined by trial
and error, and will not require undue amounts of
experimentation.

30 Whether the thermal grease is applied by silk
screening or by other techniques, the present invention
contemplates methods wherein discrete areas are selectively
coated, as well as methods in which an entire surface of a
component is coated. After the grease has been applied, the

35 step of covering the thermal grease is undertaken, and this
preferably comprises applying a plastic £ilm, coated paper
oxr other film over the thermal grease.
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-4- waste and cl ean up. The present invention is thus also directed to

| mprove nethods for pre-coating a heat sink with thermal grease in which
areas of the heat sink can be either fully coated, or portions electively
coated; alternatively, the protective filmcan be pre-coated. The coating

I s nost pref avab4s9%¥cconpl i shed by a sil k screeni ng processPOT/USS620934
printing process. The protective filmis nost preferably provided with a
tear off tab to facilitate the renmoval of the protective film Finally, the
present invention also discloses inprev@d-nethods of installing a heat sink

usi ng heat sinks that have.an area where theymal grease re-appl.i ed and
covered by a protecti veAFgF'ﬁf"’naJér}T'ePsDS%‘B 2HRsDROGVeY hﬁiﬁ‘g&ﬂ%hﬁ 1s

preferred that the component be coated with thermal grease,
application are envisioned wherein the protective film will
be coated first, and then the coated film applied to the

5 component.

Anocther aspect of the present invention is the
disclosure of improved methods for installing a heat sink.
In accordance with this aspect of the present invention, a
protective backing is removed from the heat sink, and the

10 heat sink is installed. Preferably, the step of removing a
protective backing comprises the step of grasping a tear off
tab, which, as discussed above, is supplied with preferred
embodiments of the present invention.

It will be understood that although the foregoing

15 description of the preferred embodiments of the present
invention focused upon the application of a material such as
thermal grease to a heat sink, and then applying a
protective film over the thermal grease, the present
invention is equally applicable to and is directed to

20 embodiments wherein the protective film 110 si first coated,
continuously or discontinuously, with a coating such as
thermal grease, and then the protective film 110 or a
portion of it is applied to the back of a components such as
a heat sink.

25 Although certain embodiments of the present
invention have been disclosed and described with
particularity, these embodiments are provided for the
purpose of illustrating the invention and are not meant to
be limiting. Upon review of the foregoing specification,

30 those of skill in the art will immediately realize that
numeroug variations, modifications and adaptations of the
invention are possible. Although differing in form and

. function, such alternate embodiments will employ the spirit

of the present invention and are encompassed by the same,

. 35 Accordingly, reference should be made to the appended claims
in oxder to determine the full scope of the present
invention.

This Sheet Has Been Reli

L]




Fig. 1 is a perspective view of a preferred enbodi rent of the present

I nvention; and Fig. 2 is a perspective view of an alternate
enbodi nent of the present invention. Det ai |l ed Description of the
Preferred Enbodi nents Referring nowto Fig. 1, in a preferred

enbodi ment, WOBH489SISi nk 10 conprises a plurality of fins 1pcenissendbiag from
a heat d#ss#paLLgn_sLde_lz_and a conponent facing side 14 opposite the heat

di ssi pati The conponent facing side 14 is covered with a |ayer
of naterll j Iﬂ ective film BLG overlies the |layer of materi al
100. For tration, Fig. 1 shows one corner of the

protective film 110 upturned to expose the |ayer of material 100. It wll
be understood, however, that the heat sink 10 is normally delivered with a

sheet of protg&h%x§%gaggﬁﬁgLigyerlying the layer of material 100. The
| ayer of materia conprrses a thermal grease, the use of which is well
known in the art as discussed above. In Fig. 1,
1. A The method of claim 11, wherein the step of
applying thermal grease to the area comprises the step of
silk screening. heat sink comprising a plurality of fins
5 extending from a heat dissipation side and a component

facing side opposite the heat dissipation side, wherein the

component facing side includes an area upon which a layer of

material is disposed and a protective film overlies the

layer of material.

10 2. The heat sink of claim 1, wherein the layer of
material comprises thermal grease.

3. The heat sink of claim 1, wherein the area
upon which the layer of material is disposed is the entire
component facing side.

15 4. The heat sink of claim 1, wherein the area
upon which the layer of material is disposed is one or more
selected portions of the component facing side.

5. The heat sink of claim 1, wherein the
protective film overlies the entire component facing side.

20 6. The heat sink of claim 1, wherein at least a
portion of the protective film extends beyond an edge of the
component facing side.

7. The heat sink of claim 6, wherein the portion
of the protective film that extends beyond an edge of the
25 component facing side forms a removal tab.

8. The heat sink of claim 1, wherein the
protective film comprises a transparent material.
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-5 - U!l,mmmmﬂnﬂm terial 100 is shown in phantom except where the
prote again shown as being lifted up for purposes of

i 1l ustration. * I'n nost enbodinents, the |ayer of material 100 is
applied over substantially the entire conponent facing side 14 as shown in
Fig. 1. HoweWwe97/4887seen in Fig. 2, the layer of material 1BCK/uSosRMAAGLI vely
can be applied over selected portions of the conponent facing side 14. In
certain preferred enbodi nents, protective film 110 is adhered to the |ayer
of material at one or nore edges of the’cenponent facing side 14. In the
enbodi nent illustrated ih R h th t he
material 100 are shown b .'hlgenth%r# J‘ﬁf{ %e‘al n%%%?%ﬁé’ﬂt (ﬁ Fig. 1 or
Fig. 2, it is prefeatize fhg'l‘ qmraﬁsﬁeewwefd PRPEIOPHVctes the entire
conponent facing side 14, although it will be understood that the present

I nvention contenpl ates ?Hbodhﬂ?ﬁéit'Ql&@'é¥‘%ﬂ¥imP5°t %}eéh théﬂ 110 is

di sconti nuous, made of Sever sect erfor (f ot herw se
does not coverPfo@Oé?ﬁt"FrEaE%‘ﬁﬂénéﬁ#‘eFaél'F@ t§1q1é.aygr 23 Wﬁléiaﬁ pEedmrred
enbodi nent ss adadeaFt theposiparient! fabitngraidketive film 110 extends beyond
an edge of the heat sink 10. Most preferably, a portion of the protective
film 110 extends beyond an edqf of the heat sink 10 and forns a renoval tab
112. ethod of applying thermal grease to a heat

sink, comprising the steps of:
identifying an area to receive thermal

grease;
10 applying thermal grease to the area; and
covering the thermal grease with a protective
film.

12. The method of claim 11, wherein the step of
applying thermal grease to the area comprises the step of
15 silk screening.

13. The method of claim 11, wherein the step of
applying thermal grease to the area comprises the step of
printing with a pad.

14. The method of claim 11, wherein the step of
20 applying thermal grease to the area comprises selectively
coating discrete areas of a component.

15. The method of claim 11, wherein the step of
applying thermal grease to the area comprises coating an
entire surface of a component.

25 16. The method of claim 11, wherein the step of
applying thermal grease to the area comprises the step of
applying thermal grease to a protective backing.
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The pﬂ mul Hﬂl&"ﬂcontenplates that the protective film 110 can be nade
from ! ae®lrial . As will be readily appreciated by those of

ski'll in the art, suitable naterials include those that are easily rel eased
fromthe conponent, that resist deterioration due to exposure with the

t hermal gr cWO8TM489T t hose that resist absorption of the tROIMMMWIMase, in
order to keep the external packaging free of contam nation and to preserve

the precise quantity of grease that has been applied. In preferred
embodi nents, the protective film 110 &8nprises a

-6 - transparent nma ria%, 2 t may alternatively be made from a, coated
paper product. #‘ﬁ arfo F’ogsﬁgdn%tfa%é‘gp?e%%ﬁﬁ $HFe FPMBRS1%hr oved
met hods of the steps of:
removing a protective film from the heat
gink; and
5 installing the heat sink.

18. The method of claim 17, wherein the step of
removing the protective film comprises the step of grasping
a tear off tab.

19. A heat sink comprising a plurality of fins
10 extending from a heat dissipation side and a component
facing side opposite the heat disgsipation side, wherein the
heat dissipation side is covered with a layer of material
and a protective film overlies the layer of material.

20. The heat sink of claim 19, wherein the layer
15 of material comprises thermal grease.

21, The heat sink of claim 18, wherein the layer
of material is discontinuous.

22. The heat sink of claim 19, wherein the
protective f£ilm comprises a tear off tab.
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appl yin “ﬂm‘ 33“1)0 a heat sink are disclosed. In. fFerred
enbodd namm \m E f the present invention conpri sefﬁgé ?hg & HAS BEEN
i dent i fyihg Gn 'aréa to receive thernal grease and appl yi nf.ther LA@EBase
to the area. The thernmal grease is then covered with a protective TTTHAT™Ar
alternative eNYOYUMt of the present involves applying the™EXIUSsEI008e t O
pre-sel ected areas of the protective f|Pﬂi1and then appl ying the coated
filmto the heat sink or other conpo gﬂ%&ﬁ?pat the grease coated side
of the film conbeceied HOBRETh .
realized by those of sklfylO oﬂgxévnhgl&hmstsﬁ%@ 1aL s 2 Ocmb fe 14&9&‘7 Y\ﬁf 3?113’?&% for
applying thermal grease to rémisingf etimofunshdngad (le"&g p] accordance W th
the present invention. One technlque mhlch represents a preferred

enbodi nent of thg preiegg # %g silk screen the grease on to the
surf.ace of the héat sin n ano pre fred-embodi nent, pad printing can
al so be used in pl ace@of b&afk %’csrsé@ﬁ‘ltﬁﬁn | Fenke1s eﬁboﬁlﬁﬁﬁllfafrmfoeflpad or
ot her sui t abdsteratimigers dom (E)?h@ﬁt Wi Es bist: asileapdt | Qdaaomeinbéﬁr Egﬁd
conponent o r ve,fi t 1S g.€MRYE a "printed" area
of thermal grée‘%geezpvm %hg dep Aéﬂpeﬁalﬁgt gcag%rogrlatngpgrejat T%é1 hea

det er ni nat | GH-85APRRAOPLPERSess of the coating can be easily made by tri al

and error, and wi || nohe rasponentniseingoiiides off saxenenbey %ﬂdmdmg an

Wiet her t he Lher \lon0LRIsE &S1ap0) i & tmér?l%hkg§%%§ LAl o 0813 con

t echni ques, the resent | nventi1on contenplate ereln dirst

areas are séFb@HFPBF? Ec®Ld, as well as nethods in which an entire surface
of a conponent is coategroféteivd NEily evee Basdbeeyenpst ithroshe ggbgge Of
covering the thermal grease is undertaken, and this preferably conprises
applying a plastlc fl|nk coe{ed paper or other film over the therm

gr ease.

3. The heat sink of claim 1, wherein the area upon which
the layer of material is disposed is the entire component facing
side.

4. The heat sink of claim 1, wherein the area upon which

the layer of material is disposed is one or more selected
portions of the component facing side.

5. The heat sink of claim 1, wherein the protective film
overlies the entire component facing side.

6. The heat sink of claim 1, wherein at least a portion
of the protective film extends beyond an edge of the component
facing side.

7. The heat sink of claim 6, wherein the portion of the
protective film that extends beyond an edge of the component
facing side forms a removal tab.

8. The heat sink of claim 1, wherein the protective film
comprises a transparent material.
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-7 - naIIy, as expl ai ned above, althot f
t hat .t um H&ﬂﬂgm Ecoat ed with thermal grease, appl 9?}1@{15 T BEE
enV|S|one protectlve filmw Il be coatedifirst he
coated filmapplied to the conponent. Anot her aspect of the present
i nvention reois#eeest n i nproved nethods for installing a herCrasswkosasn
accordance with this aspect of the present invention, a protective backing
is renoved fromthe heat sink, and the4beat sink is installed. Preferably,
the step of renmoving a protective backrng conprises the step of grasping a
tear off tab, which, as discussed above, is supplied with preferred

enbodi nent s of itthe prnethnd.bﬁvénsﬁaiiing a heat! sink |donperigineg risicoatepbat

al though the foregoing description of the preferred enbodi nents of the

present invention focused upon t he
removing a protectlve £film from the heat gink to expose

a surface coated with a material; and
installing the heat sink.

18. The method of claim 17, wherein the step of removing
the protective film comprises the step of grasping a tear off
tab.

19. Canceled.

20. Canceled.

21. The heat sink of claim 1, wherein the layer of material
is discontinuous.

22. The heat sink of claim 1, wherein the protective film
includes a tear off tab.
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application of a material such as thermal grease to a heat sink, and then
applying a protective filmover the thernmal grease, the present invention
istequally applicable to and is directed to enbodi ments wherein the
protective fi+ﬁ&£§%%ﬁ.s first coated, continuously or discontinuously, with
a coating suc rmal grease, and then the protective fiBITVUSS§20834 a
portion of it is applied to the back of 3 £dnponent such as a heat sink.
Al t hough certain enbodi nents of the present invention have been discl osed
and described with particularity, these enbodi nents are provided for the
purpose of illustrating the invention and are not nmeant to be limting.
Upon review of the foregoing specification, those of skill in the art wll
i mmedi ately realize that nunerous variations, nodifications and adaptations
of the invention are possible. A though differing in formand function,
such alternate enbodinents will enploy the features of the present
I nvention and are enconpassed by the sane. AesQrdingly, reference should be
made to the appended clains in qr?gr to defermls the full scope of the
present invention. 1 -~ AN
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CLAI M5 1. A nmet hod of applying thermal greas AT SHBETS SG:(‘
conprising the steps of: I dentifying a sai . *bwlpagm
recei ve thermal grease; appl yi ng ther ’srk(pt'to péﬁed’”%% pqggh {
covering the thermal grease with a protective fF##m*=V2 " THe, nethodeaf ...
claim1, wherein the step of applying thermal r@é@'ﬁwﬁ%@t}h@a&&ﬁ"g é§§§_
the step of silk screening. 3. = The-fet hod bflcbstrasts '\/Wg?(gi T ?

of applying thernmal grease to the area conprisgs the step of print I@Jﬂﬂ
a pad. 4, The nethod of claim1, wherein thepamE ON RELRIVT ng- g@.-
grease to the area conprises sel ectlvel y coati hg-disSTTrete areas of a

conponent facing side of the
thermal performance of grease. Therefore, it would be desirable to provide a

product in which the thermal properties of grease are advantageously

available to create a better thermal connection between a heat sink and a
heat-emitting component. Moreover, it would be further desirable to reduce
or eliminate waste, spillage and over-application of thermal grease. It is
therefore an object of the present invention to provide products and methods
in which thermal grease is applied in a precise and controlled manner. ltis a
further object of the present invention to provide products and methods that
readily adapt to production environments and that do not require significant
alteration of existing production sequences or changes in production tooling.

Summary of the Invention
It has now been found that these and other objects of the present

invention are met by pre-applying coatings of thermal grease to components
such as heat sinks. The relevant area is covered with a protective sheet,
e.g., a thin film or paper. The assembler removes the protective sheet,
preferably using a tear off téb provided for that purpose. After the protective
film is removed, the heat sink is assembled to a microprocessor or other
semiconductor device, or any source of heat. Alternatively, the protective
film or paper can be pre-coated and applied to the component.

The present invention therefore discloses heat sinks or proactive
films that are pre-coated with a layer of thermal grease that provide
several advantages over the prior art. For one, contamination and
migration of the thermal grease is substantially reduced by covering
the coated areas with a protective film that is removed prior to the
assembly of the heat sink into a circuit board or other assembly. By
providing a pre-coated heat sink, productivity is enhanced by increasing
accuracy with which the thermal grease is applied, thus 'eliminating
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heat si nk. 5. The met hod of claim1, wherein the step of applying
thermal grease to the area conprises coating an entire surface of a
conponent facing side of the heat sink. 6. A et hod of applying thermnal
grease to a conponent, conprising the steps of: i dentifying an area
of the conmponent to receive thermal grease; appl ying thermal grease
to the area by selectively coating di scéete areas of the conponent; and
covering the thermal grease with a protective film

waste and clean up. The present invention is thus also directed to improve
methods for pre-coating a heat sink with thermal grease in which areas of
the heat sink can be either fully coated, or portions electively coated:;
alternatively, the protective film can be pre-coated. The coating is most
preferably accomplished by a silk screening process or a pad printing
process. The protective film is most preferably provided with a tear off tab to
facilitate the removal of the protective film. Finally, the present invention
also discloses improved methods of insfalling a heat sink using heat sinks
that have an area where thermal grease is pre-applied and covered by a
protective film.

Brief Description of the Drawings

Fig. 1 is a perspective view of a preferred embodiment of the present
invention; and
Fig. 2 is a perspective view of an alternate embodiment of the present

invention.

Detailed Description of the Preferred Embodiments

Referring now to Fig. 1, in a preferred embodiment, a heat sink 10
comprises a plurality of fins 11 extending from a heat dissipation side 12 and
a component facing side 14 opposite the heat dissipation side 12. The
component facing side 14 is covered with a layer of material 100 and a
protective film 110 overlies the layer of material 100. For purposes of
iustration, Fig. 1 shows one corner of the protective film 110 upturned to
expose the layer of material 100. It will be understood, however, that the
heat sink 10 is normally delivered with a sheet of protective material
overlying the layer of material 100.

The layer of material 100 comprises a thermal grease, the use
of which is well known in the art as discussed above. In Fig. 1,

REPLACEMENT SHEET
28 JUN 1999

b
.




7. A nmet hod of applying thermal grease to a heat sink, conprising the

steps of: applying thermal grease to a pre-selected area on one side
of a protective backing; and appl ying the protective backing to the
heat sink such that said one side of the backing cones into contact with

t he heat sink. 8. A heat sink conpri.sing: a heat dissipation

menber, a plurality of fins extending fﬁdh1a heat di ssi pation side of said
menber, said nenber having a conponent facing side opposite the heat

di ssi pation side, the conponent facing side of said nenber including an
area upon which a layer of thermal grease conprising silicone is disposed,

heat sink ol Fafes el Y sPAME RN BRI Ep e oradiveny |
grease is dfirRa9eds iagaimhshewti bs BefR) NS fdrasirpsés oillustrdtibn. The heat

sink of claim@8, wherein the area upon which the layer of thermal grease is
di sposed is one or nore selected portions of the conponent facing side.

In most embodiments, the layer of material 100 is applied over
substantially the entire component facing side 14 as shown in Fig. 1.
However, as seen in Fig. 2, the layer of material 100 alternatively can be
applied over selected portions of the component facing side 14. In certain
preferred embodiments, protective film 110 is adhered to the layer of
material at one or more edges of the component facing side 14. In the
embodiment illustrated in Fig. 2 the areas that are coated with the material
100 are shown in phantom. In either the embodiment of Fig. 1 or Fig. 2, it is
preferred that the protective film 110 overlies the entire component facing
side 14, although it will be understood that the present invention
contemplates embodiments in which the protective fiim 110 is discontinuous,
made of several sections, slit, perforated, or otherwise does not cover the
entire component facing side 14. In certain preferred embodiments, at least
a portion of the protective film 110 extends beyond an edge of the heat sink
10. Most preferably, a portion of the protective film 110 extends beyond an
edge of the heat sink 10 and forms a removal tab 112.

The present invention contemplates that the protective film 110
can be made from any suitable materiall As will be readily
appreciated by those of skill in the art, suitable materials include those that
are easily released from the component, that resist deterioration due to
exposure with the thermal grease, and those that resist absorption of the
thermal grease, in order to keep the external packaging free of
contamination and to preserve the precise quantity of grease that has been
applied. In preferred embodiments, the protective film 110 comprises a
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11. The heat sink of claim@8, wherein the protective filmoverlies the
entire conponent facing side. 12. The heat sink of claim8, wherein at

| east a portion of the protective filmextends beyond an edge of the
conponent facing side. 13. The heat sink of claim 12, wherein the
portion of the protective filmthat ext%nds beyond an edge of the conmponent
facing side forns a renoval tab. “¥ = 10- 14. The heat sink of
claim8, wherein the protective film conprises a transparent

transparent material, but may alternatively be made from a coated paper
product.

In another aspect of the present invention, improved methods of
applying thermal grease to a heat sink are disclosed. In a preferred
embodiment, the methods of the present invention comprise the steps of
identifying an area to receive thermal grease and applying thermal grease to
the area. The thermal grease is then covered with a protective film. An
alternative embodiment of the present involves applying thermal grease to
pre-selected areas of the protective film, and then applying the coated film to
the heat sink or other component such that the grease coated side of the film
comes into contact with the component.

As will be realized by those of skill in the art, there are a number of
techniques for applying thermal grease to the surface of a heat sink in
accordance with the present invention. One technique, which represents a
preferred embaodiment of the present invention, is to silk screen the grease
on to the surface of the heat sink. In another preferred embodiment, pad
printing can also be used in place of silk screening. In this embodiment a
rubber pad or other suitable carrier is coated with grease and applied to
either the component or the protective film. When the pad is removed, a
“printed” area of thermal grease will be deposited in the appropriate area.
The determination of the thickness of the coating can be easily made by trial
and error, and will not require undue amounts of experimentation.

Whether the thermal grease is applied by silk screening or by other
techniques, the present invention contemplates methods wherein discrete
areas are selectively coated, as well as methods in which an entire surface
of a component is coated. After the grease has been applied, the step of
covering the thermal grease is undertaken, and this preferably comprises
applying a plastic film, coated paper or other film over the thermal grease.
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mat eri al . 15. The heat sink of claim8, wherein the protective film

conpri ses a coated paper product. 16. The heat sink of claim15, wherein
the protective filmis adhered to the |ayer of thermal grease at an edge of
t he conponent facing side. 17. The heat sink of claim8, wherein the

| ayer of thermal grease is disconti nuou?. 18. The heat sink of claim8,
wherein the protective filmincludes a~tear off tab. WO 97/ 48957
PCT/ US96/ 20934

Additionally, as explained above, although it is preferred that the
component be coated with thermal grease, applications are envisioned
wherein the protective film will be coated first, and the coated film applied to
the component.

Another aspect of the present invention resides in improved methods
for installing a heat sink. In accordance with this aspect of the present
invention, a protective backing is removed from the heat sink, and the heat
sink is installed. Preferably, the step of removing a protective backing
comprises the step of grasping a tear off tab, which, as discussed above, is
supplied with preferred embodiments of the present invention.

It will be understood that although the foregoing description of the
preferred embodiments of the present invention focused upon the
application of a material such as thermal grease to a heat sink, and then
applying a protective film over the thermal grease, the present invention is
equally applicable to and is directed to embodiments wherein the protective
film 110 is first coated, continuously or discontinuously, with a coating such
as thermal grease, and then the protective film 110 or a portion of it is
applied to the back of a component such as a heat sink.

Although certain embodiments of the present invention have been
disclosed and described with particularity, these embodiments are provided
for the purpose of illustrating the invention and are not meant to be limiting.
Upon review of the foregoing specification, those of skill in the art will
immediately realize that numerous variations, modifications and adaptations
of the invention are possible. Although differing in form and function, such
alternate embodiments will employ the features of the present invention and
are encompassed by the same. Accordingly, reference should be made to
the appended claims in order to determine the full scope of the present

‘invention.
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MENDED CLAI M5 [recei ved by the International Bureau on 21 Cctober 1997
) original clains 1 and 19-22 anended;

fgrlrallor“m”:”[g’ﬂUHMged (2 pages)] 1. A heat sink conprising:

a .heat di ssi er; a plurality of fins extending froma heat

di ssi pation side of said menber, said er having a conponent facing side
opposite the heat dissipation side, BT t he conponent facing side of
sai d nenber including an area upon which a |l ayer of thermal grease
conprised of silicon is disposed; and a protective filmover said
| ayer of thermal grease. 2. Cancel ed. 3. The heat sink of
claim1l, &N the area.upon which the |ayer of material is disposed is

t he entirecomnmponent facing side.

1. A method of applying thermal grease to a heat sink, comprising the steps
of:
. identifying an area of the heat sink to receive thermal grease;
applying thermal grease to the area; and
covering the thermal grease with a protective film.

s 2. The method of claim 1, wherein the step of applying thermal grease to the
area comprises the step of silk screening.

3. The method of claim 1, wherein the step of applying thermal grease to the
area comprises the step of printing with a pad.

4. The method of claim 1, wherein the step of applying thermal grease to the
area comprises selectively coating discrete areas of a component facing side of the

heat sink.

5. The method of claim 1, wherein the step of applying thermal grease to the
o/ area comprises coating an entire surface of a component facing side of the heat

sink.

6. A method of applying thermal grease to a component, comprising the

steps of:

identifying an area of the component to receive thermal grease;

applying thermal grease to the area by selectively coating discrete areas of
the component; and

covering the thermal grease with a protective film.
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. TheWi m 1, wherein the area upon which the | ayer of
._rraterl s di spos ne or nore selected portions of the conponent
faci ng w}’ gml The heat sink of claim1, wherein the protective
filmov m# Ell’ conmponent facing side. 6. The heat sink
of claim1, wherein | east a portion gf the protective fil mextends
beyond an edge of the conponent facing Side. 7. The heat sink of
claim6, wherein the portion of the protective filmthat extends beyond an

edge of the conponent facing side fornms a renoval tab. 8. The heat
sink of claim1, wherein the protective filmconprises a transparent

materialy A method of applying thermal grease to a heat sink, comprising the steps of:
applying thermal grease to a pre-selected area on one side of a protective
backing; and
applying the protective backing to the heat sink such that said one side of the
backing comes into contact with the heat sink.

8. A heat sink comprising:

a heat dissipation member, a plurality of fins extending from a heat
dissipation side of said member, said member having a component facing side
opposite the heat dissipation side, the component facing side of said member
including an area upon which a layer of thermal grease comprising silicone is
disposed; and

a protective film over said layer of thermal grease.

S. The heat sink of claim 8, wherein the area upon which the layer of thermal
grease is disposed is the entire component facing side.

10. The heat sink of claim 8, wherein the area upon which the layer of thermal
grease is disposed is one or more selected portions of the component facing side.

11. The heat sink of claim 8, wherein the protective film overlies the entire
component facing side.

2. The heat sink of claim 8, wherein at least a portion of the protective film
extends beyond an edge of the component facing side.

13. The heat sink of claim 12, wherein the portion of the protective film that
extends beyond an edge of the component facing side forms a removal tab.

REPLACEMENT SHEET
[ 28 JUN 1999

ohidn Ny




»

WD 97/ 48957 PCT/ US96/ 20934

+ 12 - 17. A nethod of installing a heat sink conprising the steps
of : renoving a protective filmfromthe heat sink to expose a

surface : ' terial; and installing the heat sink.
18. Thel'm ""!ﬂ Iglﬁlgﬂﬂ, wherein thesgtep of renoving the protective
filmconprisessy of grasping a tear off tab. 19. Cancel ed.

=y

14.  The heat sink of claim 8, wherein the protective film comprises a transparent
material.

16. The heat sink of claim 8, wherein the protective film comprises a coated paper
product.

16.  The heat sink of claim 15, wherein the protective film is adhered to the layer of
thermal grease at an edge of the component facing side.

17.  The heat sink of claim 8, wherein the layer of thermal grease is discontinuous.

18.  The heat sink of claim 8, wherein the protective film includes a tear off tab.
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b2_0.' Cancel ed. 21. The heat sink %fgga?rQB:Fvﬁgﬁl n the l[ayer of
mat erial is discontinuous. 22. The heéj,m dfgww, wherein the

protéctiive filmincludes a tear off tab.
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