']"eSeXULh&G\ T8<m~m~~~unrn SYSTEMS AND METHODS FOR BONDI NG A HEAT SINK TO A
PRI NTED CI RCUI T ASSEMBLY FI ELD OF THE | NVENTI ON The present mmmmmlwwnlw
related to printed circuit assenbly manufacture and, in parti

bonding a heat sink to a printed circuit assenbly. DESCRI PTI ON OF+13iig*

RELATED ART Heat sinks are conmonl K/{used in electronic devices that

generate heat. A heat Q@HW MQ) ERHODY QR BONPINGD of a printed
circuit assenbly (P acircuit
board, to keep the p |n?%g Cl rcu assei g{y &;?légqfﬁrp}%{s%%lt\?g |¥| onal nmet hod
for bond| ng a heat sink to a printed circuit assenbly typically includes
placing a layer of liquid adhesive on the heat sink and then placing the
printed circuit assenbly onFIBEDOF BHE INVENTIGNsi ve. The printed circuit
assenbly 15 a ?EP ed in an
ovgn wher e thggll dr gse%‘?%tvgﬁ{llﬁ%é;%}’at tocﬂ fﬁrélﬂp%%g%hlgﬁﬁgnﬁ@gﬂgg%ﬁ ’The
traditi Oﬁﬁbaﬂ@ﬁhﬁdo%ﬁ@frﬂotﬂﬁba&ﬁ@k&oE(P)Ihnbéﬂrtdtdil@ #sdigllly. sink to a printed
circuit assenbly tends to be expensive, tinme consumng, and nessy.
Furthernore, printed circuit assenblies that are bonded using traditional

met hods sonetinmes 20 b j i M process. In

particular, the liquid Rgﬁjﬁﬁw o ﬂ?ﬁf B bonding sites of the
PCA renderi ng Hdat tiftus ald @mmbniadied i slec@driic dybiobetat aehdrae Meatd A heat i qui d
adhesive, thereby reducing the heat sink's effectiveness. Therefore, there

exPsts aSlFﬂéé%IOftéIF bpgsddodbe topsafenpriniad cietihawsmbly (Rehiisheh as. Kelat sink to a

printed i wed

Chor t con §islsr = ERLPERbYr o chRhie YRS bad 0 AR Rl en oy REBEE, 4

i nventi ona@moualdﬁsthsﬁfbxebmdamla Heﬁthdxd«stofa)pmhe@dumgt assbedly sipidalliyo a printed
circuit as Briefl escri hed, one odinent of a bond| ng system 30
i ncl udesméﬁ-‘dggﬁ iRg2 E@'ﬁ??glé‘ﬂlﬁfl aBﬁ%&W qabﬂggéngglw 8188 Wdhesi ve

| ayer, %@d%ﬁ%ﬁu%&%ﬂi?bﬁ% Bf‘ﬁfe nq%l&e&ias%r ethel i Sirdil83EmBiynk while
the adhesive applicator applies the adhesive |ayer to the heat sink. The
piesent dm/dwetheshsinkma tsmclmwd eqmdwagnqbﬂwmimg ineniyds wWhere thepdirng a

heat si ak8 7 [#8 ﬂ“& |rc ass In this regard, one enbodi nent of
such a n ~~e~~1Q9 “Iret lqué 8t5§ “includes pressing a solid adhesive
| ayer a~anst trhe thgaionsi mlethoarués&ﬂiwéﬂ woessorng)ﬂdli@ pHedtethiCiorCptifte@ssenbl y
agai nst the adhesjve | ayer. O her systens, nethods, features, and

advant aj GECUF aseﬁebbﬂégfémo berﬁ?@ﬁe%ﬁ e FOBMMBREFEEIRESSHp HAFIERIMATE, one wi t h
skill m 4 d detailed
descr i pHi e e e B Pl

f2at ur eshecane dadectnealyemeibe bouding proasss. hInrpatrhq:lslalddsﬁnqlpﬂladh@svkﬁecam thin t he

scope of the sent _inventi ﬁ@%ﬁ% tected t.he ac i ng

cl ai nms. P?:)% j???ﬁsln f &‘%Fﬁnﬁ/&r}g}l bﬁ‘éc{% ‘g‘f{?ﬂe Y nvention
can be hﬁiubws d4ndBfE ek Nqdid atBéseve; el Prédticing dhd Byt Rehkels awi nj s. The
conponents in the drawi ngs are not necessarily to scale, enphasis instead
bei ng pltsHYepRHS: EfIhéEfrfW)‘? theretipta @inegd dpremprPrd istesnsoand methede iant

i nventi r f si gnat e
cor r osposiol SRRy 18 4 e A0Skt 8 BRRT AL AREAL JukET, I3
rsn- | i mﬁdrmujv@i(@tmﬂoemﬁomﬁthapnsr ak. bondi ng systemin accordance with one
enbodi nent of the present invention. FIG 2 depicts a side view of the
adhesive applicator shown in FIG 1. FIG 3Ais a flow chart depicting a
met hod that may be i npl engiied A¥8Y @9 e BRVE NSRSt em of FIG 1. 20 FIG
3B is a flow chart depicting anot ner met nhod tnhat may be inpl enmented using
t he bondi ng sYk¢ presait ifvd@tioh.provides 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 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.
The present invention can also be viewed as providing methods for bonding a

heat sink to a printed circuit assembly. In this regard. one embodiment of such a
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FIGS. 4 and 5 depict a non-limting exanple of the bonding systemof FIG .1
that is in the process of applying an adhesive |ayer to a heat sink. FIGS.

6 and 7 depiet a non-limting exanple of the bonding systemof FIG 1 25
that is in the process of applying a printed circuit assenbly to an

adhesi ve mngfled, ambGe othaig pidtdesoprespos s isblid adtonhiedayatdgemsothetieet fiokdi ng

system of F 1. DETA| LED SCRI PTION FIG 1 depi s.anpon-limtin
ool b oP L BEe S BB P L AS TR g6 SIS R TS A i £ one’

enbodi ment of iReRRRRBNAL HlAYRRL fe%ﬂxresT%d%OQitQ@asSdﬁB@g}ésQ& ihp&ldesia -
pressure applicator "104, an adhesive applicator” 106, ahd a heat sink hol der

102. The belhebeoomapmbaresttoront06ith Skilllih0tha laitl webnoexattiratpiesStheefolppling at or
104_and has a curved surface 108 as _shown in FIG ? The heat sink hol der
102°i's fofrKENEh e Qefadi dEsrikPHon pllade iAIdee et pU Beh e ped Y HE T
panted C gehdas, RIEMR Yand AdvBRUEE bd Mcluddd WHER @Ld Qé‘scﬂgf'gﬁ’,s@é witle the
adhesi ve applicator 06, the préssure applicator 104, a ci the heat sink
hol der 10stopeef gieopwesa itventing, areicheapgtdctad shthp@scormpayyim@aylaghs.enl ativ ely
be i npl enmented using many different shapes or conbination of shapes as wll
be understood by those skilled in the art. FIG 2 depicts a side viewin
the direction indicat %%%@%F?WI@WO@TH%%WN@ applicator 106
showmn in FIG 1. The ‘ surface 108 that
i slused for hoMinmygspectadhithsiineertmperandedeter wderitoeddithirefuericeds skearbl vy

t hat are} be bgnded t heat sink. The curved surface 108 nay_ be curved
al ong oneCaRierg gr.aé".'l?g%a hERABPYREN Inrfhf FEAX g AT &yt n‘BCreSWayB%S%q}?’ved al ong

a plurali émpﬂgisoﬂhs@é@5ei(n§-;ﬂaoedrt?bnfwéﬁ@1ya11ﬁ£%h?%ﬁé pEHEBRY of tiE SrepdRf erred
enbodi nent, the curved surface 108 is Curved along the | onger axis of the

adhesi ve apphtierat Miorasr, ifites duamiiegs, Ske fefersngosumenglshdasignat! es 120 (FI G 8)
for provigdi J | di an_adhesj ve |l ayer and/or a printed
circuit a@gg@ﬁﬁgﬁgggﬁéﬁgﬁg |°glétt| osr?vglfa(f]%' 7€ *adhesi ve | ayer. Furthernore, the
cutved surfaceFl®8l dspicRriidnaliinithiideiple bhehedt oirk, bdliddswtdsiantial |y
flattened durjng the application of the adhesive |ayer and the printed
circuit a8 e Wi mbodizaentof the presgd 1HYR¢EEsed in nore detail bel ow.
FIG 3Ais af £RAL: F CLi ﬁ:{H&l' nmet hod 300 in
accordance w tEg%{n’éagﬁr%%tg%ﬁs?n‘(ﬂeﬁ%ﬂeg%%ggg}%g}gﬁ b?%gger(ltl on&mﬁllcgtlép 301, a.
heat sink is pFHgetA ana dowechtartsiapictingladeethodthat nuboriteaimmementet eitigght si nk
hol der a qur? EPLALS usi 9;@ 0 of the holder may be used to accurately ,
posi tion e Heat ﬁlﬁﬁ lative to the heat sink holder. The heat sink may
beackept i n pl aBEGBB i HfloexchaRl RpictipplaYbiigr Sl ARat\thay bolBslehienidde heat
sink holder. In step 302, which may be perforned before, after, and/or -
during st¥PeHe dbogdinggyssm el Fi3dr i s placed on the adhesive applicator
106. The adhest 1 [FT ahbl:y_a ktd steder t hat
nas 1o opposi TS Lo £ R R R R Ry Tt ng

pr essur e thetals im thaprbaes offapplymgpathalievies lafeetcaalheatisink. | ayer may have a :
protective |ay enporarily attached to each i,t s .adhesjve es. The
protective Iaygigé'pérgli‘éﬁfleﬁ?lﬁrea anest ’égF’é?%FﬁeP?&fﬁ%?@gf%Wgﬂ“F 9? gfﬁ%gﬁi ng to
arpsobj ectthatdigdn mapr@héﬁsloa@pﬂgdrfgtwgﬁﬁ@a cirénit ARs@bIBtanddBedtt agRed to new
‘stickexs (e.g., new vehicle bunper stickers). In step 303, aPprot ective 30
layer is renovBH3 1§ denietens apssible sonfiguradomeliths bording pastemiefiFIGs 1f aci ng
away fi~omthe adhesive applicator 106. After steps 301-303 are perforned,
t he adhesive layer is pressed against the heat sink in step 304 by applying

force via the pressure appl i DETAILED ESORIPTRORIhesi ve | ayer against the
heat sink causes the adhesive layer to bond to the heat sink. After the

adhesi ve | ayerFKanddeni¢gss gmentantiingiexrmplerns adeebtiak ppodiagsyseny Hpdp i s
rggoved f e .l e . t 6. Wi be
perfor ne&rég((ga?fd tca)?%f @gp ;% ZIF ,eﬁqcl)jroa%:ﬁg%%t?rf?%e rlege%\?\}l}vﬁﬁé?%pﬁgﬁg&dén%% S?\ BdCircuit
assenbl y induptag pebsonre appli@dhei4y en agipdsiveabplical®}6l06Aand adesnt sk bolden t he
adhesi ve 1?gpl icator 106 and/or protnisions fromit nay be used to

accur at el'y2podictadhssivharpigaiard @ods mounted aadbepieysusp appléicastndldi apd s i cat or
106. The j ot Lh oI R i - | e,
provi di nggé}uégtlﬁlg%%éilggﬁ%ﬁ@’?ﬁp{:p& “aﬁ%%g}e\%gﬁ%%ﬁdgg or 18%%1}5@;1%%%&%e
printed eirkcin jlagssRilbityis bsinplbaaéet ©m grirgedd s aseeraplpl i/Cledicch16, the
printed circuit assenbly is pressed against the 1 o adhesive layer in step
307 by applying force via the pressure applicator. Pressing the printed
circuit assenbly against the adhesive bayer causes the printed circuit
assenbly to bond to the heat sink via the adhesive |ayer. Hundreds or even
t housand of pounds of pressure may be applied via the pressure applicator
in order to properly bond the printed circuit assenbly to the heat sink. 15
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accordance with an alternative enbodi nent of the present invention. In step
311, a printed circuit assenbly is placed on a printed circuit assenbly

hol der. In step 312, which may be perforned before, after, and/or during
step 311, an adhesive |ayer is placed on an adhesive applicator 106. The
adhesive | ayer is preferably a pressure 20 sensitive adhesive that has two
opposi ng iddedionerwneseacias adherdve tRptlicrer APp) he@rasyuieeeptiragr ppbsadribe over a
surface qof the, adhesive. The adhesive |ayer nay h t |.ve layer
Cenpor ar 157! ANE ACNED 1E5 At Bt b v e SR bu L PR o PO S5 he
first prdesgtylmtehiay @inSniBn@vReLH kRiPek b combiracen of shdpesadhaRibee | ayer
that is facing away fromthe adhesive applicator 106. 25 After steps

311- 313 amdepteddobyidwse shideddmbsiase | ayer is pressed against the printed

circuit asse in.step 314 by applying force vi [ £SSiH€E licator.
Préssing the”g%%%g?Q%Hﬁggg%ﬁgaéwﬁ§55¥%%gﬁwpayﬁamE?PﬁﬂﬁiBg§§§ﬂfﬁ§%§§uses t he
adhesi ve dday&ve keplhand 106 shb@nRhiFMGed. The Guhdsivsgekior 166has attheverdhesi ve
| ayer bonds to the printed circuit assenbl t he second protective layer is

renoved fshofaee heS Huhessisge favheldipgran; aﬁihgsi@pﬁy@sand/ Ar 8 paptedidrcuit. vh~ch may be

per for med_bef,ar dur | or, after, step 3 a heat sink.d Laced on the
adhesi ve aé%eﬁ?@gil?%rar? &6"9‘; lﬂféd ¢3f hseiaﬁﬁéglf's;}g%gﬁwﬁﬁg ed g%ga%ﬁgtbetcﬁgve dhesi ve
| ayer by agqy otevki§ (. €EmdyhatB8 cPlieGSaHl euﬁ@E,ldreaaame clfves siong st glerdent

si nk agai nst the adhesive | ayer causes the heat sink to bond to the punted
cilecui t &§suebiegvingy baee agplssiopbcuragkrin aprelired ambpdmgahitha cugved

non-1imtj e I - i:ng. syste [. S he-p ess of
appl yi ngts{éﬁg%edﬁzgsrgvcﬁ%lyag?gg?% IE %D% ar§1(]iesa té?%%ﬁ%%e Apiglcékﬁ(})\}\gs'i ;IB |G 5 4,
force i s capdisatface 1 0hamayrtess hoksdppl(FiGEt §rfod Providiap etgtictains hoBiihen
adhesive |l ayer 112 to, cone into contact wth the heat. si?k 110. In an

al t er nat RYREBYHBIPHRAIYOT 3 Bripied sirguib assepinly during apmecatien of headhssivaer | 02.

As the agies! verhayRire e v RUahad: | A SrlfifnheR udlyMhcldhe bbe first
cont act tween the two conmponents IS I1nt m ddle, either afong an axis
ofist he csmbstghtmliyfffatenéd8unng tte apptieatiomdf theiadhesithkuyer zrsl thé priméecadhesi ve

| ayer 112.is. push agai nst .the h ink 110, the.adhesjve applicator 106
becones 85ﬁ$4g??ﬁgﬁﬁﬁgﬁg?aygyf?%Yﬁgﬁ%§§cﬁﬁ8&HHH¥Tﬁ8%§$%5 Mtions of the two
conponent s COIFEG. BAOs @dvAchartitpicERE B neh NBAitinE\R Binpdd dfYa mickivdf3mongr | y
curved surface 108 of the_ adhesive applicator 106 is substantial_lqj{qﬁi

f 1 at t enedceidanceavith PRe ANBOdimans obtheiniaseal usptien. Hyeer 295, &bsrbsinkiso ful |
contact w B 1Q,. ; : [N i ner, no
o ani 11 chpod b raaR g hBlucioy A alale pBa ik nitae! S Of oREREL. 10,
apel t he hEdie Inilddr mdYbassddhe\acauratebppdiitign tie 88t sifkankdtivVe tethiedteatsink

non-limigi e | e of a bonding system 100 that is in the process of

appl yi nglt‘%ﬁg’f-i ﬁﬁ%ﬁefﬁﬁ%‘ﬁlﬁy ggggwgpix‘icf * ora%agﬂlh%sqp\pb 1?%1?/%?%{11"? As shown
in FIG HBolet & g Hest AR hbRIEr O §tBS 3D 65BUhEnAPRE p&Bb@icdiidotehefi@hy causi ng
the 20 printed circuit assenbly 114 to cone into contact with the adhesive
| ayer 1l1znd/phdurngster BAhtanadhepivedayes it placest e thesgdhsaiva gppiicdon P& he heat
si nk hol , ' I CUi : ' rd the
adnesi ve T agepep RS ppIEbREs et s MRt R bR AR AR e
mgdl e, silebpre satfaogs, and et & aiplied & yagtbaiig sresqupt beat osurfdd6’os tieur ved
surface 108 or at a entr?l point. Then, as the printed.circujit 25 assenbly
114 is piiwstreaddiefdnesiielayghmeyheve apepteqye layﬁ%tegm?é%f?lvéﬂagfm at or 106
becones CARNIrERSEH AL ades. %@ﬁj}&@&ﬂ{e 1896sBrf AU ddhekidE Wfer PR | On Of
the two conponents cone into contact wth” ea h other. Eventually, the

f or ner | yaccidenedlysadhieaog td 88 obfect, had adhsigiilae imfipictioattothds®6hitsarsubst antial |y
flattened apd.the bot.tom surface oé.%bergrinte cSrgyit a senbl¥ 114 cones
into fulFaBRT IPCRPEEKTHE GaRe¥ VERICRPYEDE: SUEKSS) o N YRBwA HPTRIEIYS. | n
this ma " | [ | ralibded o oLy si nk
0% i 2 Tre SaRagPLEp R Sty o B Bl el P RACR e RS o

voi ds beidhgsiiverappchttyel (ke eAftehs et sndD lc80d eregrdrformed G118 adbpsivte &yar is

non-1im-ti n~_exanpl f a heat sinp ondi system 100 m accordance with
one. enbaUFHEAELareL e 57t T30 At PoAPPRES BORGT g 1SySt-aiie Ao T gaior.

i ncl udesp,asff EERUBAPPI41eah OAind Qe hedl sAHDERIsYERRRIEGIE Myel RFhorid @ heat
si nk hol'der 102. The adhésivé applicator 106 is nounted on the pressure

applicator 104 and has a curved surface 108 (as shown in FIG 2) The
adhesi ve applicator 106 also includes holes 120 for providing suction for
hol ding air adhesive |ayer 112 and/or a printed 5 circuit assenbly 114
during the respective conponent’'s addidtion to the heat sink 110 assenbly.
The pressure applicator | 04 includes handles |28 that can be used to lift



and turn over the pressure applicator 104, guide pins 124 for guiding the
rovenment of the pressure applicator 104 onto the heat sinlt hol der 102, and
a suction valve 122 that can be connected to a suction punp (not shown) for
creating suction via the holes |0 120. The heat sink holder 102 is for
hol di ng a heat sink 110 in place while it is being bonded to a printed
circuit ateden!yni1AfleThe ddbatvsiaykr bolddeo the0Ral siok utleseamdiprdectied sur f ace

for prope ositionin at .sink 110. es 132 in the heat sink hol der
102 pr ovi){?égrs‘gé?l?l%e%%?l%ﬁg?aaﬁ?weﬁ“feﬂé‘/%é%tmgljﬁk 110 in position during the 15
bondi ng processg, sifhgobeakics infHy M&%n%@%eﬁhécaﬁbﬁ% wegsuRQItBSwiktR Gidnor

recei ving guide pins 124. A suction val ve 134 can be connected to a suction

punp for Prowvipdindey Guwtt aseembly is pbtcbnbbmﬁlelz.elﬁesﬁrm@}dw@tqrdr%prAmv| ded via the

upper holesg 120 and_.t he, | ower hol es rovi des. the resi stance necessar
Pl b SERe A M ATV meleEt 106 ard CoRo Y OHa o & A Fedir 106

Met al  spridagsidt3Pobition kistepiifsd Efréﬂ@@ss@ﬁ% PES0hEGVE %1&%?0?%‘@%9 BaRp! i cator
10

104 away fromthe heat sink hol der e force provided by the springs
136 hel psprirsed eparibtssemhly mdhbs kopt 1harj'a@|e bylﬁarfexmtplehprmdtﬂneglsuetuappial cat or

106 after he adhesj ve Ia 1 heat . si nk houl d be
ot e fiat Ao vEbhuat fab AR R i GRS Rl 08t - on

are marelt}ﬂe ROSSIR ﬁapﬁéﬁﬂph% tﬁ@bﬁhﬂég cfr@ﬁﬁ stem%lyeﬁrpreuw@rasmm;]eg of the 25
principles of the invention. Many variations and nodifications may be nade

tol&t he abrcthesidedayer etleed®bUY applymedbrdaehea tm\mmsumamhtcht@mt Prkspimgtthag

substanti al | fro the |nc1r§§ %hthelnvent g %%_15 ch. rTDdlft ations
and vari &% 015% F5Re8 1S AARES R A ES SRR ‘i“r?émsaéa‘?f& of the
di scl osurig vanpd tPiRIRAL sihid VRIthE @Bhadt 1RY&a! BGh@EdPY¥r tVe thelidd dTpothat ms. 6
CLAIMS What is clained is: 1 1. A bonding systemfor bonding a heat sink to

a print e@f@r¢5émetm®2é§@m1wd Sathe IressrRAnRg Calps teprdcoimpropAdy bendtheadhesi ve
appl i cat %qnﬁ?d’#zp&naasgérﬁ éﬁgﬁ)ksurface and an opposi ng second

si u-face TSt co n surface being sized 5 and shaped to receive a
priassur e sensiKIiG/éBad raeﬂnw ehdrayiepicting anm-eaﬁtmg esqppleadtaanethnddqong t he

adhesi ve ap Ilcat or, first s ace 7 t he ssure applicator
engagi ng % deneeowih %F leratiys erpﬁ%&@eaaﬁ% F\véesabﬁwegm QUncj

oper ati Vg iRyt a@é&ﬁtﬁgﬁﬁ?k@ed be a Priafacsicus a@éé?ﬂx‘tb]?@fo@ﬁer' It 5@pRepSe to
receiving a conpressive orce via the second surface of the pressure

appl i cat ovhigmmaydeperigppey before, adist, andiso duiing siep tlAecat edhesivedaydrds adhesi ve

appl i cat 9 ace& %n%%dheswe applicator 106. The adhesive layer is preferably a pressure

20 sensitive adhesive that has two opposing adhesive surfaces, and that is applied by
exerting pressure over a surface of the adhesive. The adhesive layer may have a
protective layer temporarily attached to each of its adhesive surfaces. In step 313, the
first protective layer is removed from the surface of the adhesive layer that is facing
away from the adhesive applicator 106.

25 After steps 311-313 are performed, the adhesive layer is pressed against the
printed circuit assembly in step 314 by applying force via the pressure applicator.
Pressing the adhesive layer against the printed circuit assembly causes the adhesive
layer to bond to the printed circuit assembly. After the adhesive layer bonds to the
printed circuit assembly, the second protective layer is removed from the adhesive

30 layer in step 315.

In step 316, which may be performed before, during, or after step 315, a heat
sink 1s placed on the adhesive applicator 106. The heat sink is then pressed against

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



13 a heat sink holder having a recessed portion sized and shaped to 14
receive the heat sink and to maintain a position of the heat sink 15 while
the printed circuit assenbly is being bonded to the heat 16 sink. 1 2. The
bondi ng systemof claim1, wherein: 2 the conpliant first surface exhibits
a curved shape when a conpressive 3 force is not applied thereto, the

conpl i antsigdaggae theadigesiwy fahercantescbaheguidotionded diapwhed eirélie pressure
sensitive adhesive 5 layer is being applied to the heat sink, and to regain
t he curveﬁ“@ﬂbhdﬁét%ﬁ?@heﬂﬂﬁé@$¥essure sensi tive adhesive Iayer i s applied

to 7 the heat fi(‘% 4 dnd 5%egﬁ?aﬁgﬁ?&kl‘ﬁﬁ %Qﬁ%#%aottfﬁéborﬁaﬁ J‘ngséﬁa 6’6{?5 L enbl y

t heret| u- ough provi d suction't circuz

when suctinahe bfockfs efypplgdy ad hdhesvd Jagat 1 1metmeﬂe&t BifnE 1a0! aghedwhdntHiE. heat
sink holder to provide 12 resistance for ur the pressure applicator
awdy fronttiReengapphed & e m@ﬁsa@rappmat@uﬂ%t r ' caxsiggdhg pdiesivedayerr st

surface Ofc 4118 coBle %?c'ijécg]t%)c%llﬂﬁﬂt eattﬁﬁ'l? i@ %Qf Ql?e%}l engmhooctder gas hol es

for recei VI ng Sal gul de plI ns SUC |nser |on 0] 86 pl ns

i nto sai dnhpbespplisttosat Hefirsagshslgeay. | £atheradhkdite &@bﬂlmﬁtpughéﬂ( hol der. 1
3. A bonding system for bonding a heat sink to a printed circuit assenbly,

2 conpri sPwgrd e heghvsk Jé0aippirgeontachbetivegn ﬁl%@pqqmﬁnemrw gede the
o o bl ElAEEORY kg R T Sty B BREB DT PE LADL BHL Sy ol d an S

, adhesi i ve ayer € to ant”s ace er co

defoor m whtht ediidséy cldhesi \eis lpayiesd agauizetmgaeapsﬁhk edo tthe hhﬁesh&aadppﬁcsﬂoﬂ kosand to
regain its curved shape after. the adhesive |layer is aiggl led to the heat
sink. 1 Aecqmes pemarsierdynsy e dattened, and addiighalineriaons ¢ B’b‘i’tion of t he

corPL ol el ety e ssapaarer 5
third porsurfame b3 bﬁﬁ:ecadhpswaapplmatdrd@é issubstdninllp diattenddd drel thh@otidinesi ve
layer is BIE‘\ aceg ofa 15)1 adﬁes&/é) latyre]r 112 comes into full contact with the heat sink 110, as
15 shown in FIG. 5. In this manner, no significant air bubbles or voids are formed
between the adhesive layer 112 and the heat sink 110 as they are bonding.

FIGS. 6 and 7 depict a non-limiting example of a bonding system 100 that is
in the process of applying a printed circuit assembly 114 to an adhesive layer 112. As
shown in FIG. 6, force is applied on the pressure applicator 104 thereby causing the

20 printed circuit assembly 114 to come into contact with the adhesive layer 112. In an
altemative embodiment, force may be applied to the heat sink holder 102. As the
printed circuit assembly 114 is pushed toward the adhesive layer 112, the first contact
between the two components is in the middle, either along an axis of the adhesive
applicator 106’s curved surface 108 or at a central point. Then, as the printed circuit

25 assembly 114 i1s pushed against the adhesive layer 112, the adhesive applicator 106
becomes compressed and/or is flattened, and a gradually larger portion of the two
components come into contact with each 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 signiﬁéant ar
bubbles or voids bemng formed between the two components.

FIG 8 depicts a non-limiting example of a heat sink bonding system 100

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



5 heat sink, the second portion and the third portion being on opposing
sides of 6 the first portion. 5. The bondi ng systemof claim3, wherein

t he adhesive layer initially contacts 2 only a portion of the heat snk and
then, as pressure is applied on the adhesive |ayer via the adhesive
applicator, the adhesive |ayer contacts a larjer portion 4 of the heat sink
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surface is further confi gur to deformwhil e the adhesive appFlcator
apg i es tH. prlnted circuit 3 assenbly to the adhesive layer, and to regain
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pressure applicator and ap g 6 the force to t he adhesive applicator via
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agai nst @@M@Olﬂsrlﬂﬁmoudeb the 4edistanag nyoessportodteln h@ah%alangdhwwwmer e the
2econ PO WS Rehl} L RAI R RS LSRR M s et
20 pushing the pressure applicator 104 away from the heat sink holder 102. The force
provided by the springs 136 helps to separate the adhesive layer 112 from the
adhesive applicator 106 after the adhesive layer 112 bonds with a heat sink 110.
It should be emphasized that the above-described embodiments of the present
invention are merely possible examples setting forth a clear understanding of the
25 principles of the invention. Many variations and modifications maly be made to the
above-described embodiments of the invention without departing substantially from
the principles of the invention. All such modifications and variations are intended to
be included herein within the scope of the disclosure and present invention and

protected by the following claims.



2 pressing the printed circuit assenbly against a first portion of the 3
adhesi ve | ayer; and subsequently pressing the printed circuit. assenbly

agai nst a second 5 portion and a third portion of the adhesive |ayer,
wherein the 6 second portion and the third portion are on opposing sides of
7 the first portion. 1 16. The nethod of claim 14, further conprising: 2
attachi ng the adhesive layer to a chHAIM8t curved surface of an adhesive
appl i cat riof..t 1e step of pressing the adhesive 4 | ayer against the
first poS&P%HSSP”nghﬂeat sink; 5 separating the adhesive |ayer fromthe
conpl i ant], cur vedostintagsenf foeboRdihpe@ Hehedinlofo Ppaset REchinessedibegisrl | ayer
agai nst the second '7 portion and third portion of the heat sink; 8

attaching the i ¥ G enbly to the conpliant curved surface 9 of
t he adhesi ve ggédﬁggéﬁ%n%&%?%ﬁghe step of pressinj the 10 printed circuit
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separating the punt&t? 1eF%’ﬁiaPpt\%ag%rntEﬁVW3?ﬁBSEQO?lﬁBa%towﬁan%ﬁ?da%r ved 13
surface after the step of pressing the printed circuit assenbly 10 1~ -
agdi nst the second porti 6pPinRE senend hirfasepde dirgrrosiplianbsuiiise being sized ayer .

1 17. The method of claim 14, further conprising: 2 renoving a first
pretective |ayer from thendsiagsd werdcaiyer ppessare densiivpadissivedaydre adhesi ve

| ayer against the first portion of the heat sink; and 5 - renoving a second
figst protective | aygiesdur® apﬁlh&t@%g%mg theAPlesiab taglsn&_t&t aRsindsdrife
adhesi ve | ayer against the second portion and the third portion of the
heat sink. 1 18. A netho i . i rJ hrcuit
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printed circuit assenbly agai nst the adhesive |ayer. 11 ]
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receive the heat sink and to maintain a position of the heat sink

15 while the printed circuit assembly is being bonded to the heat
16 sink.

1 2. The bonding system of claim 1, wherein:

2 the compliant first surface exhibits a curved shape when a compressive
3 force is not applied thereto, the compliant surface being further
4 configured to deform while the pressure sensitive adhesive

3 layer is being applied to the heat sink, and to regain the curved
6 shape after the pressure sensitive adhesive layer 1s applied to

7 the heat sink;
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% O the adhesive applicator has holes formed therethrough for providing

9 suction to hold the printed circuit assembly when suction is
10 applied;
11 resilient members are attached to the heat sink holder to provide
12 resistance for urging the pressure applicator away from the heat
13 sink holder;
14 guide pins extend from the first surface of the pressure applicator; and
15 the heat sink holder has holes for receiving said guide pins such that
16 msertion of said guide pins into said holes aligns said pressure
17 applicator with said heat sink holder.

1 3. A bonding system for bonding a heat sink to a printed circuit assembly,

2 compﬁsing:

an adhesive applicator having a compliant surface, the compliant

(V3

surface having a curved shape and being configured to hold an

4
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. The bonding system of claim 3, wherein a first portion of the compliant

2 surface is initially flattened while the adhesive layer is being applied to the

3 heat sink, and subsequently a second portion 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.
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1 6. The bonding system of claim 3, wherein the adhesive layer is a solid.

1 7. The bonding system of claim 3, wherein the adhesive layer comprises pressure
2 sensitive adhesive.

1 8. The bonding system of claim 3, further comprising:

2 a heat sink holder that is configured to hold the heat sink using suction
3 that is applied through holes in a surface of the heat sink

4 holder.

1 o. The bonding system of claim 3, wherein the compliant surface is further

2 configured to hold the printed circuit assembly using suction that is applied

through holes in the compliant surface, and to apply the printed circuit

(73}

assembly to the adhesive layer after the adhesive layer is bonded to the heat

4
5 sink.

1 10. The bonding system of claim 9, further comprising a pump for providing the

2 suction used to hold the printed circuit assembly.

1 11. The bonding system of claim 3, wherein 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 adhesive layer.

I 12. The bonding system of claim 3, wherein the heat sink holder 1s configured to

hold the heat sink while the adhesive applicator applies the printed circuit

39

assembly to the adhesive layer.

(V8
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3
4
5

subsequently pressing the adhesive layer against a second portion and a

third portion of the heat sink, where the second portion and the

third portion are on opposing sides of the first portion.

15. The method of claim 14, further comprising:
pressing the printed circuit assembly against a first portion of the
adhesive layer; and
subsequently pressing the printed circuit assembly against a second
portion and a third portion of the adhesive layer, wherein the

second portion and the third portion are on opposing sides of

the first portion.

16. The method of claim 14, further comprising:

attaching the adhesive layer to a compliant curved surface of an
adhesive applicator prior to the step of pressing the adhesive
layer against the first portion of the heat sink;

separating the adhesive layer from the compliant curved surface after
the step of pressing the adhesive layer against the second
portion and third portion of the heat sink;

attaching the printed circuit assembly to the compliant curved surface
of the adhesive applicator prior to the step of pressing the
printed circuit assembly against the first portion of the heat
sink; and

separating the printed circuit assembly from the compliant curved

surface after the step of pressing the printed circuit assembly
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4 sink; and

5 ’ removing a second first protective layer from the adhesive layer after
6 pressing the adhesive layer against the second portion and the
7 third portion of the heat sink.

1 18. A method for bonding a heat sink to a printed circuit assembly, comprising:
2 removing a first protective layer from an adhesive layer;

pressing the adhesive layer against the heat sink;

(3]

removing a second protective layer form the adhesive layer; and

W n

pressing the printed circuit assembly against the adhesive layer.
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