WO 0159268 PCTI USOQ 28587 O anping: Heat Sinks To G rcuit Boards Over
Processors Background This invention relates generally to techniques for
securing heat sinks to processors. Conventionally, a processor is nounted
in a sMWkew3ski® a not her boar:d such as a printed cireui tedioesoo2¢ssz! udi ng a
plurality of integrated circuits secured thereto. The 5 integrated circuits
may be electrically coupled by conductive lines printed on the circuit
board. Heat dissipation affects the operation of the processor and thus it
is desirable to have a highly effective and rel atively conpact heat sink
for the processor._Conmo | J re .provided aqn the socket for the
processor. Straps gﬁ%“.l °8%F9é}gg9—%§§§-§§%$%@é¥§j to clanp a heat _
si nk ogggkiéukn processor contained in the socket. This 10 techni que provides
a firntsprrng attachnent "between the heat sink and the processor and is

ef f ecti ve iThislinyentjpatrélatgs gamatally totechiigues faseasng hedisinks ¢o proaesgormvai | abl e

sockets do Rot. _incl Lips. for..spri strappi g the heat sink onto
t he socket .EWFﬁneOW%ﬁwcgs%élsﬂ%‘l"r gdn ? So{gcggoréa ?ﬁﬁﬁe%%$ﬁuﬁﬁﬁ? appi ng

t echni psted titvaitdoard Snohadingsay/ pluralint dfdntegrated chtuisseanedthetetn. SHrUr e t he heat

si pk over the.processpr.. 15 Thus there | . need for to.spring strap
nedt el oBuirSRE L el Putief b o IRGs el ol B a5l i ng

¢l i ps. b&udmHear diskipationcafifecta tieapetatibn ofthe prioessor and thmstihizdesirabletddavesecur i ng
at |ea sink is clanped over a

t clips.tg a . circui oar, heat

pr ocesgﬁpfy\é&re‘fthvgggﬁ FegﬂTvFlyl)ctf?ﬁ\pa“E‘ggr?B’k[dfﬂ‘ééﬁ PFYES°50 ot her aspects are set
ngrt h i ? t heo:?m?ﬂpmgrpyiragmdm;_abh&}i sdeleet For[tiie I:rpcam._ stra;'hs;mat coﬁlidkcef[o |

scription.o e Wi n .0, erspective view o sqockete
ot oces e Sins areatied § lamm ¢ B 1ih v 1o RTpCeRsr CORAAFALE B $97Eind Bbodi nent of
the pr eshiitud prowaés Offin dprigg afachfnent HROVER RS edtsiit Ml the pRocbsatandiifik
posi tioped atop the spcketed processor 25 shown in Fig. 1, in accordance
with oﬁge%%ﬂh‘ﬁ?@ﬁm% eagﬁ'gmﬁp 8fft*S™vention; Fig. 3 is a perspective view
of a heat sHowewd: aihgavaldsle sécke8 @l AbEHcINAOHE SHPY for spting strapping the heat

sink onto the socket. While it would be desired to use a spring clip strapping technique, there

is no way to attach the strap so as to secure the heat sink over the processor.
15  Thus thereis aneed fora way to spring strap heat sinks onto processors secured in-

sockets without strap attaching clips.

Summary
In accordance with one aspect, a method includes securing at least two clips to a
circuit board. A heat sink is clamped over a processor on the circuit board using the clips.

20 Other aspects are set forth in the accompanying detailed description and claims.

Brief Description of the Drawings
'Fig. 1 a perspective view of a socketed processor secured to a circuit board, in
accordance with one embodiment of the present invention;
Fig. 2 is a perspective view of a heat sink positioned atop the socketed processor
- 25 shown in Fig. 1, in accordance with one embodiment of the present invention;
Fig. 3 is a perspective view of a heat sink clamped over a socketed processor, in
accordance with one embodiment of the present invention; '

Fig. 4 is a partial, enlarged cross-sectional view taken generally along the line 4-4 in
Fig. 3;



accordance wth one enbodi nent of the present invention; Fig. 4 is a
partial, enlarged cross-sectional view taken generally along the line 4-4
in Fig. 3; WO 01/39268 PCT/ US00/ 28587 -2 Figs. 4a, 4b are partial,

enl ar gedveoumdzsssect i onal vi ew showi ng the sequence of PCRUSMAN®Y a spring
| oaded strap to a clip in accordance g/ith one enbodi nent of the present
invention; Fig. 5is atop plan view 6f a tape containing a plurality of

‘clips in accqrdance with .5 one enbodi nent of the present invention; Fig. 6
o B2 ot ose. SHu Tndb Hnagia SR Bt G ST g VSR MBI £ Fig 5 o
the cli pattabifind£bpihgRbaak@siragio B ylifRinficedsdaide withdg€ erfibsdinBie of GeGrdstr. 7 IS a

~cross-sectignal view of one enbodi nent of the present invention show ng
the pl acdBYE™HPDof a clip on a circuit board. 10 Detailed Description

Ref erring to g G is & topdldtl A6E 5BPMapd-donitfinifiP W Bluedlity Hf clips ACdeBdrddnte Withch i s
secured to a_ circuif board 14 such as a printed circuit board. The socket
12 ray prserbedigeatofthepiesentighsiiensi ons bet ween the processor 11 and the

circuit boar Ci’i%.‘b is AcsdlEcdlibray view tékest RaesllyGlidngshe it (6 i RS 4sRRe I t he

circuit board 14 in an opposed rel ationship adjacent the socket 12. A 15
screw atisheingpickediwp byapipleandinlace maghing apdy t he socket 12 on the circuit

board 14. |n0§€§ is gsmgﬂ.&em&;al Qlew dFBn &R RTherk BY BB biedtht irvBftidn showing board 14

is a notherb shown In Fig. 2, a heat sink”18 nay be positroned atop
t he sockte plagemoane pf 2 ¢lip onsariteuit Berrgr ocessor 11. Any of variety of heat sinks
may be utilized. The heat sink showmn in Fig. 2 is a so-called |low profile

heafgsi NBetaiidAdS4EhptRhNer heat sinks may be utilized 20 including those
whi ch include_upstandi ng heat dissipating fins. The heat sink_ 18 may be
cl anped over Refemiagtadigel aprosessesiyis mpupted mp socksy A2 pdichinsraeed 8 anp” 20, as

shown i neifduG bodrd 13136 O?rmn?e_@ ci¥Bit ﬂdaaéq%sackggwemﬂgy (lak electhieal spring

portion 28 and a pair spring arnms 24 and I'ch are opposed to a

spring asqnnectiongbgtween the processor 11 and the circuit board 14. A plurality of C-shaped clips
10 are secured to the circuit board 14 in an opposed relationship adjacent the socket 12. A
15 screw attachment 16 may be utilized to fix the socket 12 on the circuit board 14. In one
embodiment of the present invention, the circuit board 14 is a motherboard.

As shown in Fig. 2, a heat sink 18 may be positioned atop the socket 12 over the
socketed processor 11. Any of variety of heat sinks may be utilized. The heat sink shown in
Fig. 2 is a so-called low profile heat sink. However other heat sinks may be utilized

20 including those which include upstanding heat dissipating fins.

The heat sink 18 may be clamped over the socketed processor 11 using a spring
loaded clamp 20, as shown in Fig. 3. The clamp 20 may include a bowed, central leaf spring
portion 28 and a pair of spring arms 24 and 26 which are opposed to a spring arm 22. The
spring arm 22 engages the clip 10c, the spring arm 26 engages the clip 10b, and the spring

25 arm 24 engages the clip 10a. While an embodiment using three spring arms 22, 24, and 26 is
illustrated, more or fewer spring arms may be utilized in various embodiments.

The spring loaded strap 20 provides a spring force which securely presses the heat
sink 18 into physical contact with the socketed processor 11. In this regard, the strap 20 is
advantageously made of a highly resilient material such as spring steel. Likewise, the C-

30 shaped clips 10 may provide a spring action between the point of securement of the clips to

the circuit board 14 and the rest of the strap 20. That is, the clips 10 may act as leaf springs



spring arm 22 engages the clip | Oc, the spring arm 26 engages the clip

b, and the spring 25 arm 24 engages the clip | Ga. Wi le an enbodi nent
using three spring arnms 22, 24, and 26 is illustrated, nore or fewer
spring arwoomaeéhe utilized in various enbodi nents. ThePEHUSHG8IFaded strap
20 provides a spring force which secugg[y presses the heat sink 18 into
physi cal contact with the socketed proCessor 11. In this regard, the strap
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bet ween t &lso txomade offa highlyregli@nmatdiat he clips to the circuit board 14 and
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ari sing fvetical fren 32)ahd Dbase 30. Ihradditiohtke spring arny84 inchidesa dtchBsdehic may hi ghl y

resilient, nateri.al . shown in Fig.,,4.,each clip 10 jncludes an. ypper

cant i$eveP%?}fq°8§?W2‘ﬁ?A'ﬁ¥{daa?‘fﬁ‘%§}e35%3\“719?{‘?%‘5}3 guhoase 30may be sb‘ﬁ?%“ I'n
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ownwardly rel ative to the_ar : e.ar a e .may be

substantial ly gﬁ‘l‘lé'ﬁ%lﬂ’ s%ﬁ@&?ﬁ?ﬁé’?ﬁyﬂnﬂ'@‘eﬂﬂ%& W‘ggg%" A% ntipgn one

enbodi ”Enépeﬂfngub.eThéWﬁﬂMgGO-is Spighgdddylthie catdhB6avHEh ig foleaddbly RIOKedA6 t¥Ry i ncl ude

a guide end 38 whi ch_%s adjacent to an opening 40. The opening 40 is
engaged b3F#PHE b¥ thegpidsgndAB-ch is rel easably |ocked to the strap 20 by the

gui degend 38. RdferHaf fiéxi td Wi/ B Me strlp b3 243nd ROMaf bé Rebkad Bto Uk okpsl1G206 may be
hooked onto the cli and 10b so that the catches 36 of the clips 10a,

10
10b engag@ldtlr%se%hﬁ?g@@e‘s‘ﬁﬁfﬂlﬁeligs&#)a,rﬂ@bapmeﬂmparﬁassz@.mﬂ?épﬁ%&mnsn 28 is
then rot appshddie0 At BeribR oS isThedirothfed atbp Thehi Skl 18 MefeRftér e YPrifig%em 22S

defl ected dowwardly until:its guide end 38 engages the top of the catch 36
as shown issiefigrted dowpwardly ‘B@éﬁﬁg‘l}d"(ﬂndt:"ﬁénm%?ﬂl%f thecopich 36 881shodmfn gur at i on
of the caghy36 this engagenent causes the spring arm 34 to defl ect
downwardly "and _the spring arm22 to deflect inwardly as indicated by the
arrowd in Fi g.Berausepéthe davnyyardlydefleqted configigationf ficicaich 36 diis engagemest her, as

2 g ?WEV ie Rt Ed;aulg‘?syt& sphing Brm 346 defidct Bovalivad @y 'aR@the YPHIY ftin)p236 Béteci iRWadly e end
indicated by the arrows in Fig. 42 Eventually the arms 34 and 22 slide past one another, as
shown in Fig. 4b. Then, the catch 36 springs upwardly along the guide end 38. Eventually
the catch 36 springs through the opening 40 and the guide end 38 then springs outwardly

20 trapping the catch 36 in the opening 40, as shown in Fig. 4. The catch 36 is releasably
constrained on the side 41 of the guide edge 38. In this way, a spring clamping force may be
applied by opposed clips 10 to the strap 20 to securely press the heat sink 18 onto the
processor 11, _

The securement between the clip 10c and the strap 20 may be released by again

25 depressing the spring arm 22, camming the catch 36 out of the opening 40 through the
engagement of edge 44 with the top surface of the catch 36. When the spring arm 22 is
released, it moves upwardly quickly, and the catch 36 does not reengage the opening 40.

Turning now to Fig. 5, a tape 50, which may be made of a relatively low cost material
wound onto a reel (not shown), includes a plurality of clips 10 secured in rows and columns

30 thereto. The clips 10 may be releasably secured to the tape 50 using a releasable adhesive.

The tape 50 may be unwound into a pick and place machine (not shown) which

sequentially engages the clips 10 and places them in the correct positions on the circuit board



the catch 36 springs through the opening 40 and the guide end 38 then
springs outwardly 20 trapping the.catch 36 i.n the opening 40, as shown in
Fig. 4. The catch 36 is releasably constrained on the side 41 of the guide
edge 38.wooi/i9éss way, a spring clanping force may be BEPUSWI848Y opposed
clips 10 to the strap 20 to securely Fress the heat sink 18 onto the
processor 11. The securenent between tfhe clip | O and the strap 20 may be

T el eased, by agai 25 depres: S arm.22;: camm ng the catch 36
out of tlrﬁ‘ey%‘ﬁgrﬁ W&dn%rﬁ&r’gﬂ ﬁ%}q é’gaﬁh’ﬁgﬁi’c“w: ’t‘ﬁj’é ﬁ&n%get“ﬁaﬁeﬁ]éetop

surface wpet spfing ainc 3y, Bé. therfpm OtdTEofthe 1aPpS@dindd plateitise cliiﬂb&ﬁﬂﬁdpprbfmdt@ves

upwardly qgui ckI and h 36 not ree age. the ope

Tur ni ng ‘??gW“PBn egf‘“’%‘t g‘geg \Hﬂ&@ﬁ‘ iafly pl&“ﬁ‘r@ﬁ#%“? | ow
cost mat &fmaépnu@uﬁ.dwmemaamﬁ@ghbw@t ha@h@wa surfaeetdeikgﬁgeehnalhmﬁé ¢pyroof clips
10 secured in_rows and colums 30 thereto. The clips 10 _nay be rel easably

secited to tHeepikendp lagemAChing yagyum grbbes Aa’&ﬂég‘F’(’/Blace theglip 1$enthe nay be
unwound Liphf b@ar@'lﬁ? Oﬁsasimaé ﬁgﬁi ﬁebﬁgraﬁﬂ&rd 1B Y Pick\iHdGPacs SEbdRiL. ﬂhé y

engages the_ clip and hemin the correct positions on

circuit bpsadQof ?aPh WP i MGBSIWBSBG’SQESB’F“ 54 glefimed oprthe circaif b§1‘f6\kﬁ inFig.

6,4 pi Cka&ﬁgwﬁ)m‘FlFaﬁ%&ﬁbﬂﬁd%ﬁ%’a}ﬁb@'d@ﬁned%@i‘ﬂg onvelBOhaE YIRS Tabififig UPPET
spring arm 34 t the clip 10 off of the tape 50 and place the clip 10 at

t he appr@p‘mltmeé position on the circuit board 14. Because of the
h t al I 4, th
origontal . SHRRLAL indlinfuitioaRA{4 HANd dHbkellcl i sidfct BBudRved IARbLHd 4, Lhe

vacuum grabber as a good surfac ngage an the clip 1 5 The
pi ck andsysfaeemovni compencyis on the aificuibbeard I arayhenthent sprusrausingsutfadepuaidt on t he
circuit [ THIE t ck and

pl ace rra%gﬂ;?gog} fﬁ%{hg cﬁaﬁf d %hgﬁ% tha ggﬁﬁqtohen ii%egélatt?g%e cm

sol der pbehrd 4. gslterpasivelya hmathatehli: adhssm thay he useddn Blhmwf a spldgi g 7 The

sol der ﬁg 4 may be defined using conventional solder masking techniques.
10 Thereafter, the circuit board 14 may be processed in a surface nount
oveds All of mnb'swsmmﬁmgniipnﬂomyrpap@ﬂ@e@mcimitdioardsninarman@tm are then

heat s CCHw (%syﬁéhn&l Ny cﬂﬁs endB1d Blat sinks to be quickly strapped onto the socketed
processors in cases where clips are not provided with the sockets.
‘While the present invention has been described with respect to a limited number of
embodiments, those skilled in the art will appreciate numerous modifications and variations
20 therefrom. It is intended that the appended claims cover all such modifications and variations

as fall within the true spirit and scope of this present invention.



technology to the circuit board 14. This neans that the clips 10 are
soldered to the circuit board 14. Alternatively, a heat activatable
adhesive may be used in place of a solder material. 15 In this way,

st rappi ngwa 01382660 may be positioned on circuit boards POTAHR02858%at ed,

|l ow cost fashion. The clips enable beat sinks to be quickly strapped onto
t he socket ed processors in cases wherécli ps are not provided with the
socket s. I#m resent invention has been described with respect to a
limted n odi nents, those skilled in the art will appreciate
nummer pus nDdIflcaIL@ﬁﬁﬂ@adb ?ﬁgﬁglons 20 therefrom It is intended that
t he appended cl ai ns cover nodi fications and variations as fall

Wi t hi 2 the true splsP‘l"‘{m‘&ﬁb‘e%sE ’(BF“’(%‘P‘E"“B%@%‘@W di nvention. WD 0159268

PCT/ U$00128587 - 5- cYiifing Shefat dhi&Wer i Brocdssdr onAaidRirB@thdafiingSald®blipg Securing
at least two clips to a circuit board; and 3 clanping a heat Si nE over a

processor on said circuit board using said clips. 1 2. The nethod of claim

1 whegein secujiNg Tfe nteBRAlof EMBn ¢ WhBRin'Rodinglal ew:iw@aﬁfs%a&rduﬁ%&des
securing said clips to said circuit board using surface mount techniques. 1

3. Thé neinshdessrecuring;said slipge stid girathonprd yging surfacs souptjechniques to a circuit
board 2 includes using a pick and place machine to position said cllps on
said circuit board. 1 4. The nethod of claim 3 wherein securin | east
two clips to adci rcmmeﬂoémclamr?wbmwmmkaﬁgﬂ@wpautoqumgpardl ips to a

tape. o1 Sincllfgs ! Ingﬁc d‘ﬁia@éfﬁh&:r‘lmsgﬁédﬂorfl R wmﬁdéﬁeﬁtbow clips to a

circuft boar es renoving s romsald tape and
positioning said clips on said circuit board 3 using a pick and pl ace

machi ge. 1 6. gn e'ﬁ%txﬂeg{b'd%fgﬁﬂﬂ §Grh&9%€él§fnggtdleas@t@o &lpE?&é&chﬂ%E&id 3a

processor socket secured to said circuit
2 includes securing a plurality of clips to a tape.

1 5. The method of claim 4 wherein securing at least two clips to a circuit board
2 includes removing said clips from said tape and positioning said clips on said circuit board

using a pick and place machine.

6. An electronic device comprising:
a circuit board,;
a processor socket secured to said circuit board;
a processor mounted in said socket;
a heat sink positioned over said socket and said processor;
at least two clips mounted on said circuit board on two opposed sides of said
heat sink; and

a spring clamp extending from a clip on one side of said heat sink to a clip on

[V-JN- NS - N B S I

the other side of said heat sink so as to resiliently clamp said heat sink onto said processor.
1 7. The device of claim 6 wherein said clips are C-shaped.

8. The device of claim 6 wherein said clips are secured to said circuit board using

2 surface mount techniques.
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4 a processor mounted in said socket; 5 a heat sink positioned over said
socket and said processor; 6 at |east two clips nounted on said circuit
board on two opposed sides of said 7 heat sink; and 8 a spring clanp

ext endi rOPYINEBa clip on one side of said heat sink toPE/E$RBEEh 9 the
other side of said heat sink so as togresiliently clanp said heat sink onto
said processor. 1 7. The device of claim6 wherein said clips are C shaped.
1 S. The device of claim6 wherein said clips. are,secured to said circuit
board using 2 surface nount techniques. 1111222222 100 il preen ol
1111 C WO 03/ 39268 d¥¥ike 0BC8iInP 8 Blerein-edcH clip. is Chehapbduncleding a bisawhidk isher ei n
~each clip is, C shaped.n ' a L ch i Secul 0. salid circuit
board bfg%uu tgéggﬁ%ﬁuﬁttbota@c ﬁﬁh%ceesmg%g?egﬂégﬁs | dZ%/%%’tel%vfrggfqu; o ﬁf;m%r m 3
whi 8h engdgeengsgesdaid ppringglanipn sgid asmcalpledito saddipdsed t 0o sai d base. 1 10. The
device of claim9 wherein said spring clanp includes an opening and said 2
canti levered |leaf spring armincluding a downwardly directed catch, said
catah rel easdbl y Thedyigabtiainb9 whereih sajdespringjclarhp intludés sysieningfand sald anpi ng a
heat, si nk ogver socket ed .pr.ocessqr on Lrcujt boar Cc jsing: 3 a
oo g crEpvaeleriGPite e BIOReE Syittly Sl fusty B¢ e RBRRIYS a7 4

i nclaudi nagagabRMeRAIAGperii] 5 a pair of G shaped clips, each clip including a
cantilevered spring arm said 6 spring armincluding a catch, said catch

rel easably engagable in said opening, said clips 7 including a base that
may ipe secur gd. t 0 AssystemGot dlaniiing dheal sidoveF A 8ocki®l rocedsocdid ¢ltckit bwdigr ei n

each clip includes a vertical portion coupling 2 said base and said
cantd | evOMPESEET i ng arm

3 a spring clamp having at least two opposed spring arms, each spring arm

4 including an opening; and

5 a pair of C-shaped clips, each clip including a cantilevered spring arm, said

6 spring arm including a catch, said catch releasably engagable in said opening, said clips

7 including a base that may be secured to a circuit board.

(e

12.  The system of claim 11 wherein each clip includes a vertical portion coupling

2 said base and said cantilevered spring arm.

13.  The system of claim 12 wherein said catch is a downwardly turned portion of

2 the end of said cantilevered spring arm.

1 14.  The system of claim 13 wherein said base and said cantilevered spring arm are

2 substantially planar and are substantially parallel to one another.

15. A clip for strapping heat sinks onto processors on circuit boards comprising:
a substantially planar base;
an upstanding portion coupled to said base;

a cantilevered leaf spring coupled to said upstanding portion; and

wnm AW N e

a catch on said spring to releasably engage a heat sink clamp.

T



1 13. The systemof claim 12 wherein said catch is a dowmwardly turned
portion of 2 the end of said cantilevered spring arm 1 14. The system of
claim 13 wherein said base and said cantil evered spring armare 2

subst ant iwWOPY3%é8anar and are substantially parallel to RGFEUHERSEer. 1 15. A
clip for strapping heat sinks onto progessors on circuit boards conprising:
2 a substantially planar base; 3 an upstandi ng portion coupled to said

base;, 4 a cantjl ev . | . ' I . O [ [ rtign; and
5 a cdatch on tslg'i d ?%ereg‘ﬁg&?%m? 5 k@%&ﬁﬁ%ﬂe‘ﬁ%ﬁ&e"' ‘%’%@ngﬁi P‘?ﬁe%cﬁr’lgﬁg&ﬂg o
L1112 1 Iskitd chitiléverdd|ledfispringC L M S WD 01/ 39268 PCT/ US00/ 28587 -7 1 16. The
clip of claim15 wherein said catch is a downwardly turned end portion of

2 said cantilevered leaf spring. 1 17. The clip of claim 16 wherein said
spring and sail@. ba%ke dipeofblainh 16 whetnrskidapting and spiddaser araboth substantidiiyt ant i al |y
par al, el t]o 0%1}@ anohger. ll1 1%é he cl it% of claim 16 wherein said spring has
a paizr ofpad"ﬁrp T B &u’a HRE ed%one ¢ ffpl ed to said portion and the other
edge formng said catch. 1 19. The clip of claim 18 wherein said base has a
pai r .of oppos edges,..one of . 2 said edges coupled.to said spring. 1 20.
The’ a1 p oF ol m 6 et giagn A6 LRl ol SR es 3 pal 95 rpotedeReed e dea 11111,

L2 coupled to said portion and the other edge forming said catch.

19.  The clip of claim 18 wherein said base has a pair of opposed edges, one of

2 said edges coupled to said spring.

1 20.  The clip of claim 15 being generally C-shaped.
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