11/ 0%/ 2006 SYSTEIVB AND METHODS FCR BONDI NG A HEAT SINK: TO'A PRI NTED.Cl RCUt T
ASSEI\/BLY FI ELD OF THE | NVENTI ON The present invention is relat eﬁéd%) EI’I nt ed
circuit assenbly manufacture and, in parti'cular, to bonding a

a printed circuit assenbly. DESCRI PTI ON OF. THE RELATED ART Heat si nks are

commonly used in el ect heat 10 sink is
often bonded to the to%%ﬁﬂgéﬁiﬁﬁf%ﬁﬁ]ﬁéigﬂgﬁﬁ?‘é such as, for
exanpl e, a CPU chi B WEAX STNRUTD RABUNTED éﬁ@@u&ﬁr%@%kﬂiﬁﬂyc' reuit
assenbly cooler. A traditional nethod for bonding -a heat sink to a printed

circuit assembly typically includes placing a |ayer of |iquid adhesive on
t he heat sink and then pl ac%@m@iﬁ r assenbly on top of the
| i qui d adhesive. The printe Eé{%m—'fjg&and t he heat si nk maybe
cl anped t oget hEhe erith@veritloade delbRd A0 pANRA cHOBH GsdiB)ly A LubRkEd or der

for the |liquid adhesive to set. The traditional rrethod descri bed a ove for
bondi ng a}nﬁ’éﬁicm@ tobanding phpattsik togi printed ciagseasskyblends to be expensive,
time consumng, and nessy. Furthernore, printed circuit assenblies that

area bonded using traditional nethods sonetines 20 becone defective during
the bonding process. | DRSCRIPIGN GITHE RWIh pRReaiRe can flow onto the

wire bonding sites of the PCA renc?ﬁﬁg'mmﬁh addition, air
bubbl es can f d¥6at Fiks e sqmmoglyaued db electromie debsiges &mugemegaﬂeliteahe@ﬁneatsl nk's

f tivene t st d
o hods PRI g BBRIRNE b REE & £ RrBE A el (AL SBbRy Tt hat - addr ess
t hese andtamplef dneiPU &Bip pe BeficUR boSAD td By mssnﬁ{edtéﬁ%mt%séiﬁbzgrcbole]';SUMVARY OF

THE INVE ON The resent invention provides systems and mnet
ndi ng gpalgp O@éortlwnéhrgs ? he@din tocuiminted sigatit gssedbletipicatlgscr i bed,

oo st oSG O LA R PR RO o ®

configured to I ayer

conf i gurrstnted chrchid &samlbejabn sombf thigiliqeid ddhesigtbe The priabl difiQiss@Rplyl es  the

ot oV e RE RO R PestAEP OB DRG A GFRRIAC6 N bR PHERUbOTa Bay e
assenbl yoakkd id Bider FHGRE AquRneaRiRedd ggnt of such'a | 11/01/2006
' L The traditional mei:hod described above for bonding a heat sink to a printed
' eii'cuit a;s'sembly tends to be expensii're time consuming, and messy Furthermore,
_ pnnted c1rcu1t assemblies that are bonded using traditional methods sometlmes
20 f become defectwe dunng the bondmg process. In particular, the hqmd adhesive can
flow onto the ‘wire bonding sites of the PCA rendering it unusable: In addition, air
‘ bubbles can form in the liquid adheswe thereby reducing the heat smk 5
' ) - g effectlveness Therefore there exists. a need for unproved systems and methods for
bondmg a heai sink to.a prmted cireuit assembly, that address ’rhese and/or other

25 L:percelved shortcornmos of The pnor art

SIH\/IMARY OF THE ’INVEN’I‘ION

~ The present 1nve11t10n prowdes systems and methods for bonding a heat sink

to a printed circuit assembly. Briefly described, one embodiment of a bonding system |
- 30 includes an adhesive applicator that s configured to hold an adhesive layer, and‘a heat
“sink holder that is confi c:rured to hold a heat sink while the adhesive applicator appliés
the adhesive Iayer to the heat sink.

' The present invention can also be viewed as providing methods for bondinga

: heat sink to a printed circuit assembly. In this 1e°ard one embodiment of sucha




15 BRI EF DESCRI PTI ON OF THE DRAW NGS 10- Many aspects of the inventi on can
be better understood with reference to the nethod, among ot her's ?d
pressing a solid adhesive |ayer agai nst the heat sink, and ther;l]p? 3‘@106
the print ed CI rcuit assenbly agai nst the adhesive Iayer. O her systens,

met hods, ?%loandt advant ages of .the Ogr esent. invention wll be or
becone appar ent 0R 8T ARdRATS Prrssingrsclidadiptike ayarnerest dhe beat i,

fol | owi ng aid thea d%gﬁlc@ﬂg ick [¥cly ntended that all
such addi ti onal g/stems Pﬁ%%eao I‘ségltgg%%blrhg% éﬂ vaﬁltvalae‘{serbe i ncl'uded
within this des@ﬁhq;tswﬁiﬁmsmethoom featirtee, alB‘b&]h@nﬂfgesI oieme@eeseﬁt inveMest kan, -and

be prot ect@éjmbyecggge arap%t%r%gg%é %%gs%gfol | om ng drawi ngs. The conponents

in the draw ngs a 1) &t uP@hﬁTfPé%%“P%@félﬁdfGﬁ]@lmgb
pl aced upoirawiR@rdnd déthisd @ h i f PLE i.nvention.
Mobr eover, in {I%g dr avmtngs @édr%ﬁogf gll“tg%cllgt%%%)ér?g?]aa all éhg%a O%aor%yé?&?ﬂdl ng

parts t hr Ghefheds featareseamt adivaut@es beRh@uddéd dehirctis dedigiptibh/Thé WAhiS¥RED! €
of a heat ¢ eé%(oﬁggdl ré%ms%st @gcordance with one enbodi ment of the
present .invention. PFi S PEteréed b ethe pecompaniang siaims.appl i cat or
shown in FIG 1. FIG 3Ais a flow chart deplctlng a nethod that nmay be
i npl enent ed usi ng the bondl ng systemof FIG 1...20 FIG3Bis a flow chart
depi cting ‘anot her nBREBH I8 [BDR ' [
sysgem of FI G d5dep|ctanonllmt|n exa | e of ‘the -
bondi ng systeml%?ny%s§d? Of afveionrap g bshgramdersgodipphye geﬂéﬁt@éhﬁesi ve
layer to folloedbg iaings| B chinphitbnts ARt &la of the
bondi ng systemof FIG 1 that |sn| n the p@%g%e%?%édeﬁsqm %gpcﬁr?? ‘nt ed _
ci bcw t & B%Wnﬁ*eaféhelasmé@edepbaye‘arlymosneunigmeqﬁmo@mes ppusigebent )
co Igurqhg, f stempf FI.G 1. DETAI LED DESCRI PTI ON FIK_;G | -
depicts a n%ir}j% nl;%,?fepggg%&%l%ngngi ﬁé%&ef?FWW Gesipaitem 100 in
accor dancemgpdndimepadbeimpont oF seh@apriegent invention. The bonding system
10@ i ncl udes re sure applicator 1.04, an adhesive applicator 106, and a
heat sink hol prety Hﬁoﬁdwpﬁéxa@plelf&athwt&OBbDBdmgtsyStenhmn t he
pressureaamldh&gg‘g{thgg@ iﬂ‘%ﬁ rved surface 108 as shown in FIG 2.
The "heat - si nk _hol der 103%@2 orJC Prgs 4t fivgption : .

- FIG. 2 depicts a side view of the adheszve applicator shown m FIG. 1.

- FIG. 3A 1s a flow chart depicting a method that may be immplemented using the )
bonding system of FIG. 1. |

20 FIG. 3B is a flow chart dep1ctmg another method that may be nnplemented _
usmg the bonding system of FIG. 1.

FIGS. 4 and 5 depict a non-limiting example of the bonding system of FIG. 1

_, _ that is the process of applymg an adheswe layer to a heat sink. . ' - )
;} SR FIGS 6 and 7 deplct a non—hnutmg example of the: bond.m0 system of FIG 1
25 that is m the process of applymg a pnnted ClI'ClHt assembly to an adheszve layer.

FIG 8 depxcts one possﬂ)le conﬁguraﬁon of the bond.mg system of FIG. 1.

DETAILED DESCRIPTION
FIG. 1 depzcts a non-Iimiting example of a heat sink bondmg system 100 in

30 accordance with one embodiment of the present mvention. The bondmcr system 100
mcludes a pressure apphcator 104, an adhesive applicator 106, and a hieat sink holder
102. The adheswe apphcator 106 is mounted on the pressure applicator 104 and has a
curved surface 108 as shown in FIG. 2. The heat sink holder 102 is for holding a heat

sink in place while 1t Is bemcr bonded to a pnnted c11cu1t assembly AIthoucrh for

&
v
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sink'in place while it is being bonded to - a printed circuit assenbly.
Al though, for 11/01/2006. 5 illustration:purposes, the adhesive aggl icator -
106, the pressure applicator 104, -and the heat sink hol der 102 lgk ..%Pf(%/@pﬁ-,

as. havi ng rectangul ar shapes, they may alternatively be inplenented using

many diffef ‘ r. .conmb nation.of shapes as will—Db un st Qod by Ny

Uhose ski I oarsRitRERoRs, GERRAYe Bilrer 1085 e Mnetwei o brson Foepidre

i ndi cat ed Hept sihk haldeo 020 $bowihe ha@ﬁ@%bﬁéﬁgﬁ‘l@?éﬂa‘b@& gﬁe}gﬁl@%&n@ﬂﬁﬁbe@ G L.
a

The ‘adhesive applicator 106 has a curve strface 108. I's usedfor

hol di ng arPediméancaicd usiag many/ bffergnpsliaperdr combumiatiomsEampbyat Wilf bare to be
bonded totﬁldgl%ﬁatodsdftlﬁosg%gp?cﬁﬁ%gd surface 108 may be curved al ong one

axis (e. g:, may. hdve a QF'curve), or may be curved along a

plusal ity 10 ofFIx@sichRtga siddBiev B e cﬁreéﬁg‘x?iﬂ(ﬁ@étecfb'%ﬂ%)arrdv@2gl Rrgferred
enbodi nent, the curved surface 108 is curved along the | onger axis of .the

adhesi ve appisitaanpiicator 486 stiowen irckifu.eld Fhe tdimeiveCBpheatohbiehdsod asvz@0 (Fl G
8) for praviedi_ngosyct:i r .hol.din .adhesi ve | ayer and/or. a printed
circuit aggg eﬁg’s -u%,l%glg%&p 'qrihc?gdﬁ’%ﬁg&g&ishveedléﬁﬂ@ﬁ%@ 4 E’H}}8$9H%Ft her nor e,
the curvedsssmblyther 4080 1he voadRd i he AR BIhe LREELLRERE IBgﬂ%wmt Lally

flattened during the application of the adhesive layer and the printed”
circuit. 2lS88RBEYXIs (p-8speast hareslacylmdringl durts), oi meubseuried almrga phtrality
belpw. Fl G387l S - OW. t.depicting a naon-limiti ex | e of a method
301otpi n aﬁ%%gg%ﬁ'éﬁlvﬁilﬁawg%g% SR SR B 2 P 'elﬁ?i%@thl‘g?%aﬁg?BWeﬁn step
301, a heatfase 188 iscurptdigiodg @i Rnbaddxis bitheHahe8ie af¥lidaa0kati@n in the

heat sink ‘holder .and/or protrusions 20 of the holder may be used to
actur at el YPrHEsTHsR L0 aydavediolns 1281 GGy foo priwadingsuciomiorolding anThe

heat si nkdpBY i l.e. applying. suction. via .= -
hol es. i ﬁ the‘p&fﬁ%aégt’te;){’slljldr{Er %gﬁg@}i gyIFH}é%SS%@g%%iaﬁﬁl%vg@f&? ?dt}’reﬁ’é’&.. bef ore,
after, amdtoFudheinmyesthepudell, suafcadd®s senplryeind mapl aeedoRnbt he adhesi ve
agﬁl i cat Qr. iO ; %%d'% si.ve |ayer, is preferably a pressure sensitive
adResi ve "1 ?ﬂﬁ?élé’ L13HRge EBB%H&%ha%?%e@éh%%@yewtbn@m@ appl i ed
by exer ! bHguiPBASEIN G reMREfelf Uid WAPbOiskilEed ANER A& RIRWAANEST Ve | ayer
may have a protective [ayer. tenporartly attached to “each of its adhesive
sur f aces. - The FicoBAds nvilow alyet depetingeanon lienitidhesimeld @feemefhiodBO0 in

acci dent gl l.vy.adherl:ng: 1 o an..object,. and are simlar.in function to . those
t hat areédgf)%{%a?ﬁ]%gg‘ﬁplogjﬁee?/vmg‘%q%ﬁ?éﬂ’fé’?@?@tWé’ﬁﬁt&‘@hia]rﬂ Sé%%]‘ﬁbérheﬁ figkdss). In
st ep 303placedpomt beit sitk hSdet. AN find htdtRNAY 96 héA T I184 FdsR RbirkdiGns ‘

'_adohesi V%@%grﬁehat i-s facing away fromthe adhesive applicator 106. After
stleps 30E-L8B50kieE TR TS do 2eqsatghasitian thepent simk relative to the heat sink

~holder. The heat sink may be kept in place by, for example, applying suction via
| h@las in th,e;hggt;sink holder. In step 302, which may be performed before, after,
| J and/ordunngstep3@1 , an adhesive ‘Iayér. is placed on the adheéi\;;? _a;ipﬁ_ﬁ;-ator-106.
The adhesive.

adhesive layer is preferably a pressure sensitive adhesive that has two opposing
25 : adhcsive*Sﬁffgéfés; arid that is applied by éﬁerﬁiig pressure .béi?er‘a; surface of the. .
" adhesive. The ia.i(iihégs'ive layer may have a iafotééﬁvé léyér temporéﬁly attached to
‘each Of ltsadheswe su_rféces. The protective léyers prevent the adhesive layér from
accidentally adhering to an object, and are similar in function to those that are
attached to ngyy“st_ickerg_(e. g, new vehicle bumpéflétickers). In sfe;p 303, a protective
30 layer is removed from the surface of the adhesive layer that is facing away from the
- adhesive appl-icétor 106. After steps 301-303 ai'e__perfonﬁed, the adhesive layer is
- pressed against the heat sink in step 304 by applying force via the pressure applicator.

Pressing the adhesive layer against the heat sin}{ causes the adhesive layer to bond to




pressed against the h,eaf sink in step-304 by applying force via the
pressure applicator. Pressi.ng the adhesive |ayer against the heat ,hsink '
causes the adhesive |ayer to bond to 11/01/2006 20 sensitive adHek/ 0& /206
has -t wo opposi ng adhesive surfaces, and that is applied.by the heat sink.
After the ﬁgl?esti v I:ﬁﬁgr b%gﬂs.to t he heat sink, the second protective
layer is removad Pfoftf FhcAgResT ypaRendsite thethegt ok, the geepndpraBstivani ch
may be per f9emEed=rReéQf Bomahd SdhesRle 1SRRG nkky with step 305, a printed
circuit assenbly is pl acnelo_l on teﬁeea{%}%gg#\%%sé’g% icator 106. An 5 indentation
in the adhesi veﬁaﬁm 30@tvducl 0By drgienbripedbedsd, aftsr, for 0B dirrdiEly wigh begd t o
accur at el degosi t.i the.tpri nted.circujt assenbly on _the adhesive applicator
106. The pri APEHCiFEUN E55% Bla the edhes ¥ gapdisatosy 065 éym exanypl e,
provi di ng iatakitdn WitBe adlRLBS abBB.ANNAK 5}1% i 6 t.er t printed
circuit assenbly is placed .or?bpt%e agﬁdeés{}%\//e alﬁ%ﬁsﬁélg{%‘(r}r%fbgi,%g’tbﬁeeusﬁaﬁ%t ed
circuit agseirplely pesiporethe guiintagladinsit dsbentle ondhe sdhvRiveayplicktor $O&PTRO7 by
appl yi ng fol via.the pressure applicator. Pressing the .printed circuit
assenbl y %%?e SHPHESEHHIE A hekrel 1nlase by e epmpledoriding suctionséabl y  t o
bond t ot fiBeleh @RtheSddnksivé fodieiad e S e La . -even. thousand of
pounds - of pressure may: %%ﬁ appl ﬁgg \ﬁf%rt_ prtgggﬁgﬁel?g%p%%ﬁ)&g{s@?a?e Btder to b
proper | y Bisridhesize applioatosd 06) the pirinteaiscirniil agsdngb 1y hepleesdd fdafst thk5 FI G 3B i s

a fjow ch icting a -limting example of a method 310 in : '
acyér danc%mv"\allS 'S’%e%\}ﬁeréﬁl?t@ RQ%&@P@%?%YM&@W&%@ arplifatern Repssingnthel n st ep
311, a ppiite@dirGhif SdskinbBSSRRRY Yhd SHRLHIE g}tﬁ] L cuj enbly -
holder. In _step 312, Wh%(s:hmiy be perlf o%ﬁ&l@ﬁof : g?‘f%#%a%&%%?’%auri ng
step- 311, 1041Wnd deéy heat sinlieta the adhesiveidyen Handedb es even topbircasfouk@6. The

dhesi ' abl .y . essure 25-30 first tective. | [
emoved (Farcrhie ma PR iR R R Carihinglr 1 fier FoTomETH bR i ng

pressur e printed airaiir {ssasbigfiothehadibpkli ve. The adhesive |ayer may have a
protective layer tenmporari g'at’tfa}ched to each of its adhesive surfaces. In
st'ép 313, theﬁi\%éBfllsérﬂqvﬁ abifentine apei-livatiog e106ple Affhancthbé B304 1- 313

012 et | el USRI AU L GRE AN R eI 10
Pr essi ngpuhedadtvodiaseenitdy és plagal 6154 piified it Qhetiblg UbldeAS BLER) Y18auUses the
adhesive_.layer to bgnd to the printed circuit assembly. After the adhesive
| ayer bon&'éc"%%llgaﬁfg Pe%?fnﬁefdce)}&ef?’iﬁ’ Aeen pnd{es dupang step BéLoackshgsive dawscis ve | ayer
isr erTD\(ﬁldc;éd Oty Eéh@wé‘iﬁipﬁﬁatof E 'rTﬂgrbdﬁEs@‘Pe Bder is preferably a pressure

20 - . sensitive adhesive that has two opposing adhesive surfaces, and that is a;épli'ed by
' . exerting p_reésufe over a surface of fhe adhesive. The adhesive layer may have a
o ‘protective layer temporarily attached to each of its adhesive surfaces. In step 313, the
) - st protective’ layeris removed from the surface of the adhesive layer that is facing
i :_away.from the -édhésivé applicator 106. :
25 - " o '-; After steps 311-313 are _p-é:r_form:d,. the adhesive layer is presséd against the
- printed circuit assemblym step 314 by applying force vié:the pressure applicator.
:PiE'Sszlg the adhesive layer against the printed circuit assembly‘c,ausés the -ad.hesive,
I{ay'er to _b_'é_nd to the printed circuit assembly. After the adhesive layer bo’nd.s.' fo the
printed circuit assembly, the second protective layer is removed from the adhesive
30 - laj(er in step 3'15.': N " _ |
‘In step 316, which may be performed before, during, or aﬁer step 315, a heat
sink 15 placed on the adhesive applicator 106. The heat sink is then pressed against

the adhesive layer by applying force via the pressure applicator. Pressing the heat




.n'step 316, which may be perfornmed before, during, or after step 315 a'

heat' sink i.s placed on the adhesive applicator 106. The heat sink,is then

pressed agai nst the adhesive |aver by applying force via the prlés/sQuléz 06
applicator. Pressing the heat a .f 4 11/01/2006 sink agai nst the adhesive-

| ayer causes the heat sink to bond to the printed circuit assenbly via the
adhesi ve | sgainsf ths, adlpesing layer epises the rahsink mé bomdytoethampineedafircaitbondi ng

system 10Q§ e ocess of applying an adhesive layer 112 to a
heat si nk i lesﬁ; e%df]& %Iyaé ‘5 4, force is applied on the pressure

appl i cat or 104 RItBS eland eaeehdtc HoReliATIRSi eI QYEX bordiRg Epsteﬁ%o'tgétqs cont act
with the hez% sink 110. In"an alternative enbodi ment, force e applied

to the hed® theimreasspHapplyme. ansadhesie datieedi Y & 4 hyatsiki D10, mmmmmm t he

h k41 tact bet th
manl o ot e PEphtd 88 OB EEke REERS 5 Suirr Sy SBR F sdbe vt
poi nt . Tmmo ca:ﬁrné.ﬁlttb heuta@thﬁﬁwemysmhta Iﬁﬁﬁﬁ&%@u@&%};ﬁé&uﬁ ffﬂf‘éét si nk

110, the adhesive aq{)gh@cator 106 becones conpressed | att ened,
and. addi t g% &e 2pplie < beatisiek holder E@hpbadm athesive layer 612 arpuabed wi t h each

ot her. ur surface 108 of the ,adhesive :
" appl i cat O?ﬁf%%ﬁ%eéhegh% P’ir@ %Stfcioﬁ Cghgtaveﬁﬂ ettl’ivé) O IFNISS i Hice of the
adhesi ve thitd, cithér AonLan bxis@ kg burkedt@eiceWoslbrlahs cBRRl itk Thif, adS 15

shown in FIG_5, In this manner, no significant air bubbles or voids are
f oPned £ gdassieayadiess Péshed;ﬁ@ﬁlmﬂled‘mdt sitle 1 h@dhe silldsivElpplisatbh g6 ar e

bondi t. Le of d t
1°8 that s o flreLead RIS iy BaRBR kB WO Rl BPasec e B embly 114 1o
adhesicomploagmes cdﬂzﬁ intBTontdtoWith dack bfher SEvERN&Ry, itBe BitRlet1§Eupred he |

pressure a I| to lgﬁlﬁthereb causing the 20 gﬁl nted circCuit assenbl'y 114
to come FI{n@Priigaieed 0 és subygiaptialip flattenedrandhe botheri ve

SPP‘S?LHEE??%%?{&E‘; TRV 1300 110k ec i AR DR iR SRR U 4 15 (e
fi¥st cofraen ueFKétSNetarthisrmannm mmtgmfcaﬁcac Bubibled devoligddeGormgid her al ong
an axi s t he .adhesi ve 06 s "curved surface 108 or at a
central - %%tl‘vr? “ t%t%(ﬁws%{g I{t‘quo{z %lé'rae 4t sk 110 ag dheareiondingi 4 i s pushed
agai nst the aghesi#gend ave 1c@é%onllﬁﬁ1tﬁgte?§1‘é1ﬁgel Mdrﬁﬁz&é)g)gtqu 18§ ?195??{ he two

conpressed_and/or is flattened, and a" ar get ion of
conponerifdhe Bweﬁw@mmﬁewmt@mcmumsotmb}y liBvteranuelhksive tayer 1 12.mas| y

curved $Whk hesi | icat 06 i s su stantlal |y
“flattened anaﬁ?ﬁé}ogoﬁmé Qeﬁ?ﬁﬂ (ggg\é%? p’?ﬁ%lr%?ﬁlﬁtc@é) 3 %gﬁ?ﬁtﬁ ?3114 cones
i2At o f ulpmitehtiactit a!nséxhblthléHﬂbhﬁﬁmelﬂlto contact with the aciheswe layer 112. Inan

altemmative emhodlment -force may be applied to the heat sink holder 10’7 As the -

pnnted circuit assembly T 14 is pushed toward the adheswe Iayer l 12 the ﬁrst contact
' ) B between the two components isim the middle, elther along an a;sus of the adheswe
- o apphcator 106 ] curved su.rface 108 or at a central pomt. Then as the pnnted c1rcmt
25 | o assembly 1147 IS pushed agamst the adhesive Iayer 112 the adheswe apphcator 106
' - becomes compressed and/or is ﬂattened and a gradually 1arcrer portion of the: two
| eomponents come mto contact W1th gach other Eventually, the formerly curved
surface 108 of the adhesive applicator 106 is substantially flattened and the bottom
surface of the printed circuit assembly 114 comes into full contact with the adhesive
30 layer 112, as shown in FIG. 7. In this manner, the printed circuit assembly 114 is
bonded to the heat sink 110 via the adhesive layer 112 without any s1gn1ﬁ_cant air
bubbles or voids being formed between the two components.
- FIG. 8 depicts a 1.1_.0'11-1im1'ti11g exaanple.of 'a'he_at' sink t)_ondmg system 100 mm -

accordance with one embodiment of the present invention. The bonding system 100

L%




Iayer 112 as shown in FIG 7. In this manner, the printed circurt assenbly
114 is bonded t o the heat sink 110 via the adhesive |ayer 112 mﬁi 6
_si gni ficant air bubbles or voids being formed between the two e{rﬁ@ 6
FIG 8 depicts .a non-limting exanple of a heat sink bond

I d h bodi.i f h
nvent o o SRR S et o0 MG Bk A el QBewdd Typbesh oo
appl i cat or 102 1, ad@Bmﬁd bgstidteoralplit GRfuafed HiGhe ﬁf@sﬁe{%ﬁhc&bf‘ Kod @ digLs 5 102.

The adhesive applicator 106 is nounted on the pressu appl 1 cat or 1 4* and
has a cur¥EEsiFkse 08 (B sawnshdlis. 2h 'Fhecadhzglveipphcaﬂbnemﬁ/ﬂs@pmﬂudeat or 106

al so incl for suctjon f an adhesi ve

| ayer 112%2 /6:&%%16%“ ncgg g *8°t |nrf\é£|fj?fa%§=saélrﬂdh§51ﬁzayﬁﬁﬁ'g & APEdELt i ve
conponent *circaid diselrdy 1 04 HhEn & 6Rtre§idkvd ddnparsetitiohe tﬂé Reatidk 110
.applicator 104 includes handl es 128 -t hat can be used to I'1ft -and turn over

the pressdE¥uEyp| Thapwssure4ppleaterel G4 mslud@hamditesg’nﬁ&hha’gcm umeid eoriifit  of

t he press 4 ont.0 th eat, si. nk der . and a suct

val ve 122%{1 %%gnl%%g)m%ﬁ ea(?tpﬁelaat% » SHEAE PO b‘u T (& gﬁ%\ﬁ?"?@@%‘?&eatl ng

suction vtl&ﬁrb@uf@i@ﬁeéi@rl@@on%eﬂi@ﬁtmﬁéﬁﬁid e bnd Q3ubSod PAiveb a -

heat sink 1104 in place while it is ~being bondozb? to aupr? nt e‘ci 2|?£It:ﬂl}1?t

assenbl y ‘gaube qmepisd o 8 ispitidngpuiop (Ilﬂzh@\m)l fodescating isnctéort eid tseihdlase f or
operly ?{§Itl oning a heat sink 110. Holes 132 in the heat sink holder

102 provi suction for holding the heat sink 110 in position during the 15

bondi ng procesShe litw shkatioléd02he kskeoldih 4 HakSank 1¢b demichohgR 26 for
re ei vi ng gu*Pde pins 124. A suction val Ve. 134 can be conneected to a

tion Yrded Sp g pratetcizqyt assvmblyd 1¢h a‘hhcheetssmlg BoldeThB2 sevdesran
provi ded Sur R _ t 0 es the
resi st anc%ﬂﬁfg%:&;s sar y?atsro&% é Fﬁy é é%géﬁgg a%‘%%ta ﬂo?%@%%zlf&é }5?%

adhesi ve Im[biﬂnwwpmwclé)ﬁucﬂbhtfaf holjid maﬁeét%ﬁnkp?[m/t%sﬁtﬁﬁi @ef O . 20
l'i cator 104 away. from the heat 'sink hol der 102.

'ﬁ'}\%h:‘ 2?0 X hgl&%&’\%s’%géle’ﬂgggﬁg sigdpholdersl 02 gdsoariydles bolss 33p orcteneivinthesi ve
| |
ayer 112nfdeqithd {121, ﬁ@ﬁﬁ%ﬁ/ ?al@@@?l %9{)(:&93@0 hi&th esggﬁ%r?gﬁ&ﬁa'f&e ayer 112

bonds with a heat sink e enp asl z ,
above- dePEFVitiad seefiouiiamsi boles 13heThe sxmtiot pmmderhﬁaﬂi’teappemad 2(passi bl e

exanpl es a cle und rstandi n of t ri nC| ples of the

i nventi oﬁh%qk/anyg%lggﬁ%‘?ﬁ%vg A ?’3}"88??55 r’?ﬁ;l?eg‘ thrsive
- above- dekyei bEtifrenibe adkaivce @Spli:ﬁ'@r 08 eRte2 @pﬂh%é"% pﬂﬁrﬁ’@é fésﬁ&nce for. :
- I on such nodi fications

HE Y ar | BB e matcetoD | - vrpidbd b skl holden 65 1 Fae S0
pe. of the

~ disclos lﬁr%vﬁ%@ RS %ﬁngsrﬁ\é%q{élﬁ}o%ggarate the adhesive layer 112 from the
adheswe applicator 106 after the adheswe layer 112 bonds with a heat sink 110.
. ' ) - o It should be emphasrzed that the above—descnbed embodlments of the present

' mvennon are mercly possible examples setting forth a clear understandmg of the
25 | ' pnnclples of the i mventlon Many variations and modifications may be made to the
~ above-described embodlments of the invention without departing substantially from
- .the principles of the invention. All such modifications and variations are intended to
‘be iﬁ_clu"de'd herein within the scope of the disclosure and present invention and

| - pi-otected by the following claims.




pro'tected by the following clainms. 11/01/2006 CLAIMS What is clained is: 1
1. A bonding system for bondi ng a heat sink to a printed Circuit a serspola/
sai d 7 bondi ng system conpri si ng: an adhesive applicator having 1l FPL412006
conpliant surface and an 4 6 10 11 12 13 14 i5 2 opposi'ng second surface, -

the fi rst conpliant surface being sized and shaped to receive a pressure
cator engagi ng the adhesive

sensitive :adhesive | ayer; a pressur
appl i cat orwhithechimhéed issurface of the pressure applicator engaging t he
adhesi ve applicator and being operative to apply

second surface of the
pressure tlo the' homdsg vestappbi baiding b hesteslonseprinted efreuivhiRgmBlg emar essi ve

force via the second surface of the pressure applicator and to apply at
and a heat sink

| eadt: a porti dondihgisheefddigpriond:he adhesive. applicator;
hol der havi ng.a recessed portion Si zed and shaped to receive the heat sink
ands;to maintain a pQgiy rlnted circuit
assenbly i s being bond%@%g@%ﬁlﬁ%@?%@ﬁ% a&irﬁ%c,im é%ls glaﬁl m 1;

wheyein: the conpliant first surfa OP-E qul bits a curve_d_ sh e when a
conpressive force i s not’PRSPPEEFAASHEEE:, hErst spmpliams ﬁ@ﬁ%ﬁ;@;@@ﬁﬁg

further . 4 6
5 - - _ and shaped to regeive a pressure sensitive adheswe 1ayer
6 | a pressure apphcatof engagmcr the a&heswe appheator the. first surface
7 | - of the pressure applicator engaging the second surface of the
J% - adhesive appiicator end being operative to ai)ply:pres_sﬁfe tothe .-
.9 ' ' adhesive applieetor in‘Tesponse to receivieg.-e compressive '
10 force via the second surface of the pressure apphcater and to
11 apply at Ieast aporfion of the force to the adhesive. apphcator
12 o | and |
13 o | ‘a heat sink holder haviﬁg arecessed portion sized and shaped to
L 14 receive the he.atsﬁk and to maintain a poSition of'the h-ea’.t.sink
15 while the printed circuit assembly is being'be;id_ed?to the heat

T2 .Ihe'ben‘d'ing: s;yétexﬁ of clalm 1, wherein:

2 o = the eompha.nt ﬁrst surface exhibits a- curved shape When a compresszve'
force is not apphed thereto the comphant surface bemg further -
4 : o conﬁgured to deform while the pressure sensitive adheswe :

layer is bemU appi1ed to the heat sink, and to regain the cuﬁed
_ shape after the pres_sure sensitive adhesiVe layer is applied to

7 o -+ the heat sink; .-




configured to deform while the pressure sensi tive adhesive | ayer- i s being

applied to the heat- sink; and to regain the curved shape after thf '
pressure sensitive adhesive |layer is applied to the heat sink; 1L/ 91/ 26086

8 9 14 12 13 14 15 the adhesive applicator has holes formed there through "
yction is

for gprovi di ng sucti d i nted cireuit, assenbly. when -
applggoed; resigl I ent %%g}rl%%?%ﬁ)g? %tgf:lﬁ%tdﬁ %88 ﬁggleﬁggfr&%ﬁ[%kg%%f Hgor‘”?lgbpr ovi de
| i.cator away fromthe heat _sink

resi,stance for urging the pressure a
FFHGRIY PRIGRE pririeg o abremly WheR Suehien is

bol der; gui de pins exten
applicator; and the heat sink holder has holes for receiving said guide

pi A8 such that insertion @Plisdi d guide pins into said holes aligns said
pressure 17 1 2 3456 7 3 applicator with said heat sink holder. A -
bomdi ng system f or - besiliémgnembeatresittikhédicath Heht $i6k Bbldettotprasigendl v,
conprising: an adhesive applicator having a conpliant surface, the '

compl i ant surface havi ngeﬁs%evﬁguﬁﬂgﬁl@ﬁ%séﬁ% Qﬁ;l&%%%&%&?h@ﬂéﬂ an

13 sk helder;
14 o ~ guide pins extend from the first surface of the pressure applicator; and
15 ~ the heat sink holder has hoieé for r:eceiving said guide pins such tﬁat _
; '1)5 imsertion of said guide pins into said holes ahgns said pr_e.ésufe
17 applcator with said heat sink holder.
1 3. A bonding system for bonding a heat sink to a printed circuit assembly,
2 comprising: : _ o
3  amn adhesive applicator having a compliant surface, the compliant
4 - - surface having a curved shapeand bﬁng“conﬁgu;_red to hold an
5 adhesive layer, the compliant surface being further configured
6 to deform while the adhesive layer is being applied to the heat
7 sink, and to regain its curved shape after the adhesive layer is
8 - applied to the heat sink. | ' .
1 4.t '];'hebondlng systemn of claim 3, w]iéfein a first portion 'of't}:ié pdmpliant
2 L ;q;face is’,inyitiallyﬂattened.wljjlc'thé 'adhe's-i_v__e Iayéf:is' bemg _applied' to the
30  heat sink, and subsequently a second portior and a third portion of the
4 compliant surface are flattened while the adhesive layer is being applied to the
5 heat sink, the second portion and the third portion being on opposing sides of
6 the first portion. '




adhesi ve layer, the conpliant surface beingfurther configured- to deform
whil'e the adhesive |layer-is being applied to the heat sink, and to regain
its curved shape after the adhesive layer is applied to the heatllsf hk/
bondi ng systemofclaim3, wherein a first . -portion of the:conpliant surface-
is inirtialdy flattened-while the adhesive |ayer is being applied to the
heat" si pk,g'and ﬁ%‘% ”-%stfﬁ_néogelé%ds PO Hieadheave livermpertly emterts t he
compliant. -surfgag ; : i j I i €] applied
to the heat si nk,?ta %Fe)%é@c%ftn gggéritsm)ln&gn%gﬁh%%? %?%qﬁgﬁl%ﬁ ?%nérﬁ%% ﬁa{éjﬂ gsnl%g
oppési ng si des layertvivettfeiadbesipoetplmator,lthe QEh&@Hlafer dontabtes hogdipigtisy st em of
cl ai4m 3, wherei E tkﬁ-adggsi v?b Igyer initially contacts 2 only a portion of
the'heat sink &NdRG e smkandbouds iodhe deafsanls withewt the ormsiesiofé 3 | ayer via
t hesadhesi ve apphd: I ﬁG% | . portion .4
of the heat sink aﬁg&.agc%%sdgﬁ%cl)@? e h%gi%é egc?h%lgw\gm?%g%%é{l%eﬂe%g%ﬂ on of a b
substanti al gas bubbl e between the adhesive |ayer and-the heat sink. 1 6. 1
n‘the adhesive layer is a solid.

2 2.3 The, bondi system of claim 3, wherei ¢

The! bondi fig _sy@g%oﬁ‘?masﬁ?fﬁﬁnﬁfa HBY 2RSS thel pdsslie lnysyas 2 6eRer i ses
pressure . sensitive adhesive. S: The bonding systemof claim 3, further
conprising. a heat .;sink holder that.is configured to hold the heat sink
usilng sucti on Thehondigg aygitmed clamdy gihehsh else adhesive lfereomptiséhprebant si nk

hol2der 1 9. . Thé bon li ng system of claim3, wherein the conpliant surface:
isFurther coffrFEG % %ol d the printed circuit assenbly using suction
that is applied 3 throughholes - in the conpliant surface, and to apply the

printed circuit assenbly to the adhesive |ayer after the adhesive layer is
hoded t & t he Hesshonding systerThEckima) figthey stmprighgcl ai m 9, furt her

cogprisi ‘ng a pump fo hed 5P ey ﬂgznels configured to hold the heat sink using suction

3 : _ that is applied through holes in a surface of the heat sink
4 Lo ~ holder. o
1 9 'I-‘he-bo_r’idingf system of claim 3, wherein the compliant swrface 1s further
2 L . " conﬁgured _,to_'_hol_d’_the pﬁﬁtgdj circuit zissemb]y nsing suction that is applied
3 " “through holes in the compliant surface, and to apply the printed circuit
4 + .assembly to the adhesive layer after the adhesive layer is-bonded to the heat.
5 sink.
- )1 | 10 _ The 'bpnfding systemm:of cl'a:ixg S, further comprising a pump forproviding the
2 SHEEE guc;ti:ohj_,_l'set_l- to hp’ld- the printed circuit assembly. ' L |
1 1l. - Thebending system of claim 3, whercin the compliant surface is further
2 .. configured to deform while the adhesive applicator applies the printed circuit
3. assembly to the adhesive layer, and to regain the curved-shape after the printed
4 - circuit assembly has been applied to the zidﬁ:ésive Iéyci'..- _
1 2. The bonding system of claim 3, wherein the heat sink holder is configured to
2 -hold the heat smk while the adhesive épplicator applies the printed ciréuit
3 assembly to the adhesive layer. .




2.3 -suction used to hold the printed circuit assenbly The bondi ng system
of claim3, wherein the conpliant Surface is further configured to deform
whi |l e the adhesive applicator applies the printed circuit asseribl{/ id 20:e6

adhesi ve Iayer and to regain the curved shape after the prinmted circuit
adne I ve .l aye ~The bondi ng system of

mbl led to t
assamly. erer n %ﬁgpiﬁ‘légfy%%ﬂlg?ﬁﬂlae’r WI@CEGH%‘P&E%d to hold the heat sink
y to t he

claim 3,
whi I2e t he adhesi ve appldss@t AhnRRR
AL |ﬂ3ﬁ§fﬁgﬁﬁé§{rg?%§%s§dsl ShebppRRRa Y 10 |0

“adhesive | ayer.
conﬁrr sing: 2 a pressure fpysindateorf thhptesiwe applaehadiridahitie cagfiestd &

applicator via a 3 first surface of t sure gpplicator and that is
confrgured to 4 apply pr%%@&r”éesa‘ffetorrzﬁ%g‘ﬁl&weapa BpiteE by srcchyng aéeicei ng a
foree 5 from-a second surfage QbohdSuPi €T HENR hg 6
the force to the adhesive appli cgt or via th |E§{rég@1§)&et&%g%¥ﬁi% met hod.
for®bondi ng a heat sink t@eéomﬁﬁmﬂmdhemcmapphmemoﬂmﬁxet)s‘mfaJcSI ng: 2
-pressing an adhesive |ayer against a first portion of the heat sink; and 3
second portion and a 4

subsequent |y pressing the adhesive | ayer agai nst a.
third portd.on- afmeied ird.
p m eAbordifik s nshtask fo@gﬁ%%r???gﬁ? %@l}?%ﬁmtp?ﬁgrﬁg d4-of

- portion aré on opposi‘ng sides of the-f
cld&d m 14; furt her cerﬂsrmngrangrdheszm byei againdba firstpcdtos bf theiHeabdink; dndr g p
3 - h subsequently pressing the adhesive layer against a. second portion and a

el
third portion of the heat emk, where th_e_,s_econd portion and the

) 0. third portion are on opposing sides of the first portion,

1 150 The method of claim’ 14, further comprising: o
pressm g the pnnted cirouzt assembly against a first portion of the

N

" adhesive Iayer and
subsequently pressmg the printed circuit assembly agamst a second.

portmn and a thlrd portmn of the ad.heswe Iayer wherem the
second portmn and the thlrd portlon are on opposmg 51des of

the first portion. k

16.  The method of claim 14, further comprisiﬁg:
_ eﬁachiﬁig_ the adhesive layer to a compliant curved surface of an

. adhesive applicator prior to the step of pressing the adhesive

U-‘Q —

layer against the first portion of the heat sink;

4 .
5 sepa:ratincr the adhesive layer from the compliant curved surface after
6 . the step of pressing the adheswe layer acamst the second
7 portion and third portion of the heat smk |
8 attachmcr the printed circuit assembly to the comphant curved surface
9 -of the adhesive apphcator pnor to the step of pr essmo the
10 | R printed circuit assembly aoamst the first portxon of ﬂle heat
i1 - o , sink; and
12 B separatmo the prmted cirouit ‘assembly from the. compliant curved

" surface after the step of plessmo the printed circuit assembly

10




assem.y aga nst a i st portion -of the 3 adhesive layer; and 4 5 I 4
612 13 subsequently pressing the printed circuit assenbly agai Hs]t?gl/JZ(?Oé
second.- portion and a thi-rd portion of the adhesive |ayer,- wherein the
seeond_portion and.the third portion are on opposing sides of the first

port4 on: 16. The .met hod ofageinai the seconfl portiar ancbimerthisd perticatafdet pdfeesitre
adhfsive | ayer to a conpliant curved surface of an . adhesive applicator-
prid? to the step- of presé?%ﬁﬁ t he. adhesive |ayer against the first portion
of the heat sink; separating the adhesive |layer fromthe conpliant curved
surface after the step. o f pressing the adhesive | ayer against the second
por tli on adi’d t Hitreompotiddislam b duiieacoipnigingat t aching :the printed circuit

assgnbly to. the conpliant cuyrved surface of the adhesi.ve applicator prior
(o Ehe Step of preadtRip ine s et brp Etiva s o BE AR R SRR U T of
portion of the heat sinkprafidg SePATMRSNVE tayicP8odlnbithe drst ipbaibd of e 3eAD! Y
fromthe conpliant curved surface after the. Step of pressing the printed

cirduit assenbly 10 sink; and

5 ... . . removing asecond first protective layer from the adhesive layer after .
6 - 7 piéssing the adhesive layer against the second portion.and the
7 "4 . oo ithird portion of the heat sink:

[ ¥2]

L% B Y

11




11/ 01/ 2006 14 - against the second portion and the third portion of the
adhesive 15 layer. | IT The nethod of claim 14, further conprising:. 2
removing a first protective |layer fromthe adhesive |ayer prior ]{10}9@1/2006
pressi ng the adhesive | ayer against the first portion of the heat 4 sink;.
and renoving a second first protective layer fromthe adhesive |ayer after.
6 pressing ABseRAgGTesi ve | ayer against the second portion and the 7 ,third
portion of the heat siink. 2 4 5 11 11/01/ 2006 ABSTRACT SYSTEMS AND METHODS
FOR BONDI NG A HEAT SINK TO A PRINTED CIRCU T ASSEMBLY A bondi ng systemis
provi ded t RESTBWAJANR MBAHOBS NROR BENINALAIEAT BINKt T@SS ep@iNLEDIhe bondi ng
syst em i ncCigedITaASsdesivve applicator that is configured to hold an
adhesive layer, and a heat sink holder that is configured to hold a heat
sink while the adhesive applicator applies the adhesive |ayer to the heat
sink. Fig. 1 14 bonding system is provided that bonds a heat sink to a printed

circuit assembly. The bonding system includes an adhesive applicator

that is configured to hold an adhesive layer, and a heat sink holder

that is configured to hold a heat sink while the adhesive applicator

applies the adhesive layer to the heat sink.

Fig.1
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