METHOD FOR PREVENTI NG VO D FORVATION I N A SOLDER JO NT 1. TECHNI CAL
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ultimately failure of the device. Thus, voids can undesirably reduce

t he ef f ecPictdaneYsedsp thigvay rlo‘.]/ &cm% impedance and uniform heat dissipation are keys to

satisfactory solder joint performance.

A conventional method for forming a solder joint between metal surfaces typically

include depositing flux on the metal surfaces, placing a solder material between the

20  surfaces, and then heating the solder material to form the solder joint. In the conventional
method, the flux, which outgases as the solder is heated, can disperse into the solder
material and form “voids,” which can, for example, reduce the mechanical strength of the
solder joint. More problematic for semiconductor device applications is that a voidin a
solder joint can act as effective local insulator, resulting in sharply increased thermal

25  impedance around the void. The presence of insulating voids in a solder joint used to attach
an active semiconductor device to a heat spreader, for example, may result in overheating,
damage, and ultimately failure of the device. Thus, voids can undesirably reduce the
effectiveness of solder joints.

SUMMARY

30 A method for preventing void formation in a solder joint, substantially as shown in

and/or described in connection with at least one of the figures, as set forth more completely

in the claims.



SUMVARY 30A nmethod for preventing void formation in a solder joint,
substantially as shown in and/or described in connection wth at

| east one of the figures, as set forth nore conpletely in the clains.
BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 illustrates a
cross-sectional view of an exenplary slit solder |ayer situated
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DETAI {,ED. mw@fgg p%eﬂﬂfvelnhMENT' ON The present invention is
directed to a nethod for preventing void formation in a solder joint.
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" with one embodiment of the present invention.

Figure 6 is a diagram of an exemplary electronic system including an exemplary
15  chip or die attached to a heat spreader by utilizing a siit solder layer in accordance with one
embodiment of the present invention.
DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to a method for preventing void formation in a
solder joint. The following description contains specific information pertaining to the

20 implementation of the present invention. One skilled in the art will recognize that the
present invention may be implemented in a manner different from that specifically
discussed in the present application. Moreover, some of the specific details of the invention
are not discussed in order not to obscure the invention, The specific details not described in
the present application are within the knowledge of a person of ordinary skill in the art.

25 The drawings in the present application and their accompanying detailed description
are directed to merely exemplary embodiments of the invention. To maintain brevity, other
embodiments of the present invention, which use the principles of the present invention, are
not specifically described in the present application and are not specifically illustrated by
the present drawings.

30 Figure 1 shows a cross-sectional view of two metallic surfaces prepared for
attachment by a solder joint, according to one embodiment of the present invention.
Structure 100 in Figure 1 shows metallic layer 102 having metallic surface 104, and

metallic layer 106 having metallic surface 108. The solder joint union depicted in Structure
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present invention nay be inplenented in a manner different fromthat
specifically discussed in the present application. Mreover, sone of
the specific details of the invention are not discussed in order not
to obscure the invention. The specific details not described in the
present application are within the know edge of a person of ordinary
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25  force that may optionally be applied to slit solder layer 114 during heating. By applying
external pressure 120 during heating, solder joint width 122, which is the distance between
metallic surfaces 104 and 108, can be controlled so that the final solder joint width meets
the desired specification of the particular application.

Turning to Figure 2, structure 200 of Figure 2 shows a top cut-away view of slit

30  solder layer 114 along line 2-2 in Figure 1. Slit solder layer 214 and slit 218 in Figure 2
correspond respectively to slit solder layer 114 and slit 118 in Figure 1. Slit solder layer
214 has center region 230 and slits 218, 224, 226, and 223. As is evident from the

placement of line 2-2 in Figure 1, structure 200 in Figure 2 depicts a slice of slit solder layer
3




Slit 118 in solder layer 114 in Figure 1 forns an outgas alley to
provi de an avenue of escape for outgassing of flux layers 110 and 112
as slit solder layer 114 is heated to formthe solder joint. Figure 1
al so includes lines of pressure 120 which represent an external
25force that may optionally be applied to slit solder |layer 114
during head {aRéh at BY al?ﬂ@)htﬂat&gmﬂdib ERANB| thp eRSS tbicBonk? DiedHbf bmgolhaahysag 14
solder joint width 122, which is the distance between neta

sur f aces MEuEAgorerBonds 4n 2 BROSEERtNT View AweshiEl2¢ p %Sr?éﬁlﬂéeﬁdablﬁyer

j oint “‘§§$H1T£H§2the desired specification of the particular
application rning to Figure 2, structure 200 of Figure 2 shows a
top cut-away Wi tbwmlfodsmllt oeli)s plogent ifvaytéan in Figued Bulifs P1h@29226i md 22§ ur e
1. Sliit solder an r

respett | 910 Ed P0G e %) Kb deb Ll by R SRIGERERNE | o,
sol der | ayt@ﬁssﬁg43h3818;@aﬂ 261 @208 caBkk faﬂﬂedsﬂyl utdizidg 8n et2l2 froc@A2 61 othﬁd

223. As is evident .fromthe placenent of line 2-2 i = e 1

st r uct ur S415Hl§ MeHhog; ‘B) ffreevs aH@B’i’ré"t“'sse&“%‘}s iof é"lS‘Tr matgrial. s@lsgte‘g%é&%‘? 21414
taken at cidi& refidt 20 rBRhifs e b@fmxt’l\lng(il (i.£.RBd 64188 Says £X1Uh @NRIhaNdleVasaf
slit solder layer 114 in Figure 1 corresponds to a cross-sectional

vi ew al ofigelsilayes Ip othengrabopigengs. thejintengon’ s alit splderdayep may havedpWeioge 2. | n
h
the %Hboﬂ%g?ﬂ@ ﬁtr%lﬁ'se, opgﬁfﬁé‘%ﬂut%ﬁggfa%er +ﬂn<!:r!e 91%& fidewodrinfote didGete 224,

226, d are torne ayer to form outgas
alleys t plepersoh ore embbl:l'mast fiterslifsl fosmediin gabitsohlgr lagirintay cQliegtivep forma6,

and 228 <@ éyﬁg for bﬁ{c Utnllbf:lrzarll({]g)n?igura%mn ofps gwq'x ﬁ}r%y b%t edshli“ tflbl €

met hod t 8% prl PRPE & 70N 591%d er’ial

sol der | ayl@sr 1@&14acc@amgeds the@gdsen Irﬂaﬁmﬁr&ﬁ‘ﬁhmﬁemﬁﬁ‘ﬁhﬁt\fﬁndﬂer m ttl ng it
(i.e. slid solder |ayer 214) to be handled as a sjngle ye h

ot her enbodi n%ﬁf@wnt‘ﬁgfgiufﬁﬁeﬁﬁ%"rfe%‘ lgwfm%gwﬂa%flﬂ% i&ﬁe?%ﬁ 28 Bver
or 19 nuiEsdddanydraul uﬂ)aome o@as FKydI8; Q‘%Eets ifb R0 %dru?’th@ﬂﬂatﬂé rdRYVaL
slits into two of nore discrete pieces. hi one enbodinent, the slits

formed i Af an axidations Byerdron agstalliceyrfacst Feppatipelof ogtarsi layssygh Buihe putgas
shape. Qﬁ'e;ls fﬁrta@d W%@%lf{iaﬂi 996‘fah&l§£ &'sﬂ{la&fe 20 dﬁéve}{\@kaﬁer Ye Vid

formed in t sol de ayeér accor to the esent I nvention are
numner ous famdtioawhied is Aprobllamwinat IphlgFfrsQ:un‘@nﬂanﬂ methpdede furmingseldes jomts,

forns slit 2 d 228 .in 15 ol der |ayer 214 to
provi de BﬂfaﬁgﬁgPﬁéy@‘ﬁ ghaﬁ E@%“?é?ﬁ%gw%hwsﬁ e volatile renmova
of anpoxi dat i piridgetyehiatioh @M soldeéihd, sdld& W Heare 1o Eﬁﬁlﬂlﬁisbmar jofnt.ons gas

al l eys, such as the outgas al leys f ned by s|i 224, 226, and

228 in stldEhete Mapderys %Véeﬁ\tf%enélzﬂ%r r pngh gnetgldie Yf»rotP aigined bywhE ch i s

a probl e@idgdinA} AARESd SRPVENLIRINE kadIBL o¥i@ihg hRUIHY cRAPIBF the
joints, particularly sol der jOIntS formed between large netallic

sur f aces oulgBBOg flny thhbdiragt the gases awaydferg de spigpipint, dlest presenty rselhfé'apé@e% 0
For m ¢ e dlooh Bt Al 1R SRLARTRSAL Suad LU RARILEN. DELYE
|1 C to

t he sol der an ol ne e sol der jornt |s
vol at2h z edir podirets ébire falderijoigt !gamrbd OWWIfdﬁﬁ gy solden ungrialf. \ésqune for

(D v SRR RBehh i laret Gk RS AR ST R o
penet r at erchtth@f birgasSPle geds oudétHior AL gﬁsgésmwagﬂ&canvxmv@mag}r@‘ the present
invention over conventional approaches to formation of solder joints is prevention of void
formation.
30 The presence of voids in a solder joint is undesirable because it introduces an
inhomogeneity in the solder joint which produces local irregularities in its thermal
properties. Those properties can include mechanical strength, the ability to expand and

contract, electrical conductivity, and thermal impedance, for example. Because the
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25air pockets in the solder joint that would otherwi se be filled by
solder material. Voids are typically seen in solder joints produced
by conventional nethods, which do not include creation of outgas
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layer 114 to BeuiikiAR AEEmbodiment of the invention’s slit solder layer 114 to form solder
25  joint 332, the present invention causes solder joint 332 to be substantially free of
undesirable voids. In instances in which it is desirable for solder joint width 334 to meet
certain dimensional criteria, external pressure can be applied during solder joint formation
as shown in Figure ! to control solder joint width 334.
Turning now to Figure 4, Figure 4 shows a flowchart illustrating an exemplary
30 method for preventing void formation in a solder joint, according to one embodiment of the
present invention. Certain details and features have been left out of flowchart 400 that are
apparent to a person of ordinary skill in the art. For example, a step may comprise one or

more substeps or may involve specialized equipment or materials, as known in the art.
-5



25joint 332, the present invention causes solder joint 332 to be
substantially free of undesirable voids. In instances in which it is
desirable for solder joint wwdth 334 to neet certain dinensional
criteria, external pressure can be applied during sol der joint
formation as shown in Figure Ito control solder joint w dth 334.
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25  during heatmg of the slit solder layer at step 440. Application of extemai pressure during
heating may be used to control solder joint width where such control is desirable.

Referring to Figure 5, structure 500 in Figure 5 shows a cross-sectional view of slit
solder layer 514 situated between heat spreader 506 and semiconductor die 552 according to
one embodiment of the present invention, Structure 500 in Figure 5 includes back

30  metallization layer 502 having metallic surface 504, flux layer 510, heat spreader 506
having metallic surface 508, and flux layer 512, corresponding, respectively, to metallic

layer 102 having metallic surface 104, flux layer 110, metallic layer 106 having metallic

surface 108, and flux layer 112 in Figure 1. Moreover, structure 500 further includes slit
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25during heating of the slit solder |ayer at step 440. Application of
external pressure during heating may be used to control solder joint
w dt h where such control is desirable. Referring to Figure 5,
structure 500 in Figure 5 shows a cross-sectional view of slit sol der
| ayer 514 situated between heat spreader 506 and sem conductor die

552 accogdlidifaytPs ANfavRERAsth 386 tlin Rhich BB NBBSERNen LAYRMdoRBspoingiCt U €
500 in Figure’5 includes back 30netallization | aégr 502 havi ng

met al | i crespactizdp &l sopiRyer djfehavaregvididd b, apdsliabidrin Egrenlain figgure 5,
metallic : I i . :
espect | UatAGE 13HE spPRE et B ahe aoP kOl BESRAUALDSY dic S5 hicy
| ayer 118,oppeitalfloicactiayenfaddB54hema mgmaeknaivniic thewart SemictaBictoade I5Rux

| ayer _112 i.n Figure |. Nbreover, structure 500 further.include Lit
o det 1 Ee 5 R g e Sl e eE S s ot o i
creat ed, @Ofkt§ifR aMditRreade SR ABkipuaighead 0 Sl it sol der |ayer 114 having
width 116, and slit 118 in Figure 1. In Figure 5 netalljzati onb | ayer
502 can be foliRExsHPlaRceRdkTIEN; shogndn ieutehiheorligbiont [afedoBas b ch
I'S ppposkﬁtgolfdérqg}e?SM X &Rl 18 a@ach Rdat spr8ad@r B0 W3 Gt AP [aDert 08 féfded
Sem conductor die 552 5can be, for exanple, a mcroproceSsor.

sem condor sepricatidector die b e rin thapwlw thesseldeciomd el b reedunon 4 pro¥idai res a
heat  spr for.di ssi . nNg. . . i ment
chowt0 | nEREl sl RRbE B Qi Rrop ge 332 |heblir G TP ke ERE, TUCT
514 i s utdnitaddcttiadiafrbacivetheaings By edliang 80 6oitler laget 814, hz ethbaiimb@yér
502 forned.on sem c?nducﬁ(%r. di e 552. 1n that ]rol S t he sol ger?#'doi nt
will be MPEIMYSBHIQIBA I8! 91450 oL PIEGRT PERilizR@R % 38 Phirmirnygondie

sem condgst 91 hdh@preader 506 MaaE s\HRM8G4IE red @B the @ofls @MBEY byt difgassing of flux
sem conductor die fromoverheating. By utilizing slit solder |ayer
514, an ByeodP aedier [ layes Sihvwmp i rehiblsRipyentey efefoiq fgrmationdp gedifer

met ah%i z ik a0a fRYIE6E Lﬁﬁafng@?tss%mepfap&ls%,%@ ii®r prg radttaleRlees Pr €ader

506 that” is substanti al ree of "the voids caused by outgassing of
f1 ux | aysmismgueiondiofST dndedtanspreader 306 Duendyantagseusiieprotide vaifarenient i on
of void faor.mti in aol d .0l s aresult of utilizing slit
sol der | %‘ﬁséga{?'giﬁ&‘ﬂe ne%go}ec?é@&}eéjlg!rl{tw %c}e%'ed bet ween sem conduct or die
552 and heat ess spsdeadsfahe pOG@nCcanensid’a nicgtgd dorgiryvepringy/vad fomnaticrimaheat
di ssi pati between . the die and the heat spreader. As a result
of ¢ ho. piakssitn Shogilt g e SebHuY CRUPTRFES S eT G B RREERN . o
sol deg | QiMikondd@8&Cdié ReRbVidedtie BXBARhat Mis@pPRdl Maatbriseid dn@htdt in the
present application, a 20seni conductor die is provided with uniform

heat di sBiepater semicarkicpaie) wWitholy PrrvéeR saiforpy kspeditsinition by dredliet or

di e, whi ﬁéasenanp rﬁ’iﬁhg‘?ﬂ:ﬂ%' fBPﬁrQ@eﬁﬁﬁ%/vcg& AR A7 sBYe4SinD Yot BEwPLES €N
i nvention's metho or preventing void formation in“a solder joint,
can be u¢n & cizadt boardafoc example. Teaenicofdyctoestigep be paTlaged.divi Gobduct or

0, Con BEIGRPRT Syl Ry BRI bl b sur a0l o

25 Figure 6is a di;gram of an exemplary electronic'system including an exemplary
chip or die provided uniform heat dissipation as the result of the present invention’s method
for preventing void formation in a solder joint, in accordance with one or more
embodiments of the present invention. Electronic system 600 includes exemplary modules
602, 604, and 606, IC chip 608, discrete components 610 and 612, residing in and

30  interconnected through circuit board 614. In one embodiment, electronic system 600 may
include more than one circuit board. IC chip 608 can be a semiconductor die including a

heat spreader, which can be attached to a metallization layer on the die by utilizing a

substantially void-free solder joint formed according to an embodiment of the present
-7-




25Figure 6 is a diagramof an exenplary electronic systemincluding
an exenplary chip or die provided uniform heat dissipation as the
result of the present invention's nethod for preventing void
formation in a solder joint, in accordance with one or nore

enbodi ments of the present invention. Electronic system 600 incl udes

exenpl ar yhvomiu! €SciHif8os HoKkidestnduibOfs, which@hn be m&mlﬂb&@sroetf& &ampenent s
610 and 612, residing in and 30i nt er connect ed t hrough circuit board

614. In one eMbBEVREhTIZUE GeBRAYR 40254 Mﬁ@@@%ﬁyuqtﬁmwuwﬁa%ﬂ pihn

one circ (ﬁi?f} l,udi ng a

heat spr gﬂa(%jcéi?g%&%;e cfh%xgﬁip%eﬁgﬁtﬁﬁﬂg%g?gg gﬁgaet al'li za |(g;g0§tg§}§$ on the

di e by uthgttmlz_sngn@i paocsubsm&ﬂ)mnlabylmomds;fep@e ingedrated ciait iASIOranddeo

.accorgl ngroces ing mo OCEI‘IanEd! roc $81 n?od%?enrg RFIe%Vi%QIII OﬁFftr nsmlperp 608

i nclu Cr'y %f" B,2"\iAT CR 5rsnnl§e 5 80 SpF5EEes 8t T FFTEYEn e.

E howg [ nzlﬂgggéxﬁorﬁnodmgmEaser?ﬁ&roiwﬁu}eaﬂdelﬁﬁﬁ rAdofaritdl Riogd comroli I CUi t
oard 614 can eac e or exanple, a centr proceSS| nit

(CPY), gﬁw & Seld prozraminaie sue e FREAL o AR Otﬁ?fd%f&%f&w e@gﬁﬁmd&ﬂ

appl i cat i@ferf BRG dntCeircBik 3&&@4 &rchltheath s 14 Al ikdluden Mnﬂﬁpoﬁ%&%ﬁﬁéﬂ ng
modul e, an audi o processi gsg nodul e, an RF receiver,

transm t treges (nghshows dieFiguie fornﬁemp@ectalgpnwewaﬁtﬁo& anﬁré@@ldescr%

el ectgo- ?IEHtsC@iOa‘EB% HSQEE dule, or a field progranmabl e gate
array (F or any In ‘modul e utilized in nodern

el ect r on| c CI MsmsltowbmaFrgsre 0 ({7 clup H0H sandinGl 4n carnit atdfdd aad m,mber of

Fi f
modal o5 B B0 camteate bk e S abkoh BRI Sshedy | o

chi p 6080 the die by a Albs@nsNYWRid-fleefsbllef @it forined ﬁhhmeﬁﬁa of the pRAHLed on
circuit board 614 and can CO@I’I se, for exanp any, sem conduct or

di e t hat NVetoRqEong embadiment, [oehip 698 mpy pat bsfrtoaatﬁ%an %wttr?@ar& g4 39d o

subsiant 3} by/inkeRlofndcle8 iU ElS fnddQicfbn ﬁ@ﬂéf@ﬁdcmlt Bodred. NREnafshbPRin
present invention. In one enbodiment, 1C chip 608 may not be nounted

on cir cuFltgu@éadl@Pfﬁmommﬂtigi&gﬂdlﬁé%arﬁtléwwréw bparh6 bk andcamesellyl es
on diffe it hgmg
conponen%eg%éfgé%d aéiig%ggr@?eﬁo%hqﬂ}%on Clr E{@A‘boar ﬂ?iw ﬁ%:@lﬁ 2ach

be, for pxampinglifica odarsepeationdliahipbficr, ssm:hcca@u@aedewwclsudlagatennBAW@T
SAWTfilter. or the |like, a power a er_or _an operational

anpl i fi et d° @3@éﬁ§@3nﬁhﬁ¥%W88%9?@:gﬂgﬁgﬁ T ROk aé?&b”br a di ode or
the ba ke, an REdenia dysedn® 5BNEan b3t iAAUS OF exafpleaP Aitd @mm@ficalions
resistor. 20El ectronl c system 600 can be utilized in, for exanple, a
wired coffYifsi LHES lga sommyisaions dgyigeep gdkphopeniiitilehing S?Yéced@(ﬁ“&f’éa a cell

phone, ?é’lftér%oﬁ&: HEUINC & WRAROMBRE0o@ nfREAIRIce, AdigRHESmerd aldbé}{al a
WLAN, a Bfuetooth enabl éd device, a digital camera, a digital audio

pl ayer a¥dicorayerandfadegcordgr, dld@ﬂtabwdm Rlaxsr pﬁdéqréiwoahd,/aommpéfebﬂmuoraa
conput ertglc%sfl’iﬁ@é Osra{eufl E&'t ik PBabiEhode ﬂfﬁgaﬁtlafe Ahl%txoﬁgc?t{%‘é bRl BR%m, &

cabl e motive con
25 dlgttally-controiled home appllance a printer, a copier, a digital audio or video receiver, an

RF transceiver, a personal digital assistant (PDA), a digital game playing device, a digital
testing and/or measuring device, a digital avionics device, a medical device, or a digitally-
controlled medical equipment, or in any other kind of system, device, component or module
utilized in modern electronics applications.

30 Thus, as discussed above, the present invention utilizes a slid solder layer to provide
a ready avenue for escape of flux outgassing during solder joint formation. As a result, the
present invention advantageously prevents formation of voids in the solder joint. Asa

result, solder joints produced according to the present invention are less susceptible to being
-8-




25digitally-controll ed hone appliance, a printer, a copier, a digital
audio or video receiver, an RF transceiver, a personal digital

assi stant (PDA), a digital gane playing device, a digital testing
and/ or measuring device, a digital avionics device, a nedical device,
or adigitally-controlled nedical equipnent, or in any other kind of
system dleMiaﬁeallmmmmelm C@Epmmdadbylﬂlt presenedofi snchmoadéy, rCopkamemtbni cs
appllcatugg 30ThH scus ed above, the prese& |nvent|%Q

uti | i zesSHdeLjqifs BrgrltsA a %‘%Pg f‘” PPEAIHE VEUioR Ayl B EVE S REELBe of
flux out gassidgadobgintahal8hclidd vatdsf or mation. As a result, the
present invention advantageously prevents formation of v0|ds in the

sol der j oi nt .Fra@ the gbexgdescriptipnegs thejipyentien ibjsepmiey tfafé&%rw ghpiguashe
present

Phor ol | SAGEMA: Bl forh 3FRy BHTORRpl ot AopRaf kR RAIRIL &t Hom
sol der |j ¥ whee. piodocedvidedin niwrgiotl hag treen pbtrsels@dtwithm@emfw @ﬁerarce tcrmr e

ffect d t t d ts that. de _voj d
Fr om t he-BOVEHIRER ot PONTGH Toliey SARC e /PO abhBks Dy gl

vari ous bembdiifl i o detal vitisedichfting fiteh Eeapiric agd thhecope BE@Plsenfiord he
present invention m%%hout departlgg fron1|4 cope. Mpreover, ile

t he i nverdbibmhefiseeribabembredmpnty ag tpe ¢onsidaed iy f?sé’f“éf' aillastiagve et 1
embogh MeRLSictiR. REhSRA aRb b ﬁdaéaﬁasaa tﬁ&slu{é inddhtibR ndf imHQHbheARRiRE: at e
that changes can be made in formand detail w thout departing from

t he spi ré¢mbagirmentsdesgisp dergin Yués dapapéaratingy refitargements, meditieatipay and
enbodi ne as illustrative and
not 10 r§%§P@£§F&%hQ cﬁ@ﬂéﬁ?ﬁ&ﬁﬁ%%&g%ﬂkﬂ%@??ﬁggﬁ that the invention
is not |imtéethus,a hdteodofar pieeerdime verdiiadiateming: sdkiscioirb bas Yven desaritiagdt | s
capabl e of many rearrangenents, nodifications, and substitutions

W t hout departing fromthe scope of the invention. Thus, a nethod for
preventing void formation in a solder joint has been descri bed.
CLAIM5 1. A method for preventing void formation in a solder joint
formed between two netallic surfaces, said nethod conprising: formng
(410) at least one slit (218) in a layer of solder to forma slit

sol der | ayer 5(214);




positioning (440) said slit solder |ayer between two netallic
surfaces; heating (450) said slit solder layer to formsaid sol der

j oint; wherein said at |least one slit fornms an outgas alley in
said slit solder layer to prevent said void formation in said sol der
joint. 10 2. The method of claim1, further conprising

depositing a flux layer on each of saCtAiIMB netallic surfaces prior

to heating said sllt sol aiml
wherein said dlit %W&Y%g%ﬁ?‘? §f§§“‘%\%l8|a&8¥d”ei§§%?°é %EetWF%lm t he
group cons,bsﬂek;mg;@Ha@slsawmhdddwlpﬂ%gt sol der a nmedium el ting

poi nt solder, and a high neltin oi nt sold 4. The et hod
of claim1 wh&aing @a@dﬁ @P%lpn%ﬁlt&?gw) rﬂaajléyerwégol#rtt%f%wégémédfl@yerof
approglan;{ 12 millimeters. 20 5. The method of claiml
wherein a first of said two netallic surfaces conprises a surface of

a metal lizati onsmnayw(%@@@)i sfitgrolded laper betvweniwomduabicontfagies (552) and a
second of sai ‘f%é‘gﬁ ?’?e‘{ ﬁac?l?&l%%??oi% rrE)ala%qger urface on a heat

spreader (506 preve i'ng Voi 6!101 ormation in a

sol der joint fw(héﬁ&d:abl@k wea nnt sl foredsahlougasallel acesd sk aolderiBiehwcrevent
conpri si ng ? 410) idleast one slit (218) in a |ayer of

sol der t¢& ‘fjdf’ Bméa\‘P ‘%gﬂldd;@ f vy (214); positioning (440) said slit
sol dep | ayer between said two nmetallic surfaces; 30heating (450) and
concurrently applying (450) external pressure to said slit solder

| ayer to form?sai dTheonethed c]af(y,lpr -1, further comprising depositing a flux layer on each of

said two metallic surfaces prior to heating said slit solder layer.

3. The method of claim 1 wherein said slit solder layer comprises a solder
15 selected from the group consisting of a low melting point solder, a medium melting point

solder, and a high melting point solder.

4, The method of claim | wherein said slit solder layer has a thickness (116) of
approximately 12 millimeters.
20
5. The method of claim 1 wherein a first of said two metallic surfaces
comprises a surface of a metallization layer (502) formed on a semiconductor die (552) and

a second of said two metallic surfaces comprises a surface on a heat spreader (506).

25 6. A method for preventing void formation in a solder joint formed between
two metallic surfaces, said method comprising:
forming (410) at least one slit (218) in a layer of solder to form a slit solder layer
(214);
positioning (440) said slit solder layer between said two metailic surfaces;
30 heating (450) and concurrently applying (450) external pressure to said slit solder
layer to form said solder joint;
wherein said at least one slit forms an outgas alley in said slit solder layer to prevent

said void formation in said solder joint.
-10-



wherein said at |least one slit fornms an outgas alley in said slit
sol der layer to prevent said void formation in said solder joint.

7. The method of claim6, further conprising depositing a flux |ayer
on each of said two nmetallic surfaces. 58. The method of claim®6
wherein said slit solder |ayer conprises a solder selected fromthe
group consi sting of a | ow nel ting point solder, a nediun1nelting

poi nt sol der, and ’ﬁq %_R ﬁcﬁauﬂ% Rl(%{hnrt co%norlgm d%{mlslHn%ﬁﬂux lay?rlofg)?igm&d

of claim®6 mhereln sal sol der aye ness

10appr oxisaidtved methRicrsutfhdeset er s. 10. The method of claim®6
wherein said external pressure is utilized to control a thickness of
sai d sol der joint.

5 8. The method of claim 6 wherein said slit solder layer comprises a solder
selected from the group consisting of a low melting point solder, 2 medium melting point

solder, and a high melting point solder.

9, The method of claim 6 wherein said slit solder layer has a thickness (116) of
10 approximately 12 millimeters.
10.  The method of claim 6 wherein said external pressure is utilized to control a

thickness of said solder joint.
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