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@0 (57) Abstract: A method for forming metallurgical interconnections and polymer adhesion of a flip chip (12) to a substrate {16)
includes providing a chip (12) having a set of bumps (14) formed on a bumped side (22} thereof and a substrate (16) having a set of
interconnect points (18) on a metallization thereon, providing a measured quantity of polymer adhesive (24} in a middle region of
=~ the chip {12) on the bump side (22), aligning the chip (12) with the substate (16) so that the set of bumps {14) aligns with the set of
interconnect points (18), pressing the chip {12) and the substrate (16) toward one another so that a portion of the polymer adhesive
(24) contacts the substrate (16) and the bumps (14) cortact the interconnect points (18), and heating the bumps (14) to a temperature
sufficiently high to form a metallurgical connection between the bumps (14) and the interconnect (18). Also, a flip chip (12) package
B is made by the method. In some embodiments the metallurgical connection includes an alloy of gold and tin at the interface between
the bumps (14) and the interconnect points (18).
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4 Sept enber 2004 PACKAG NG STRUCTURE AND METHOD BACKGRQJND CF THE | NVENTI ON
This invention relates to flip chip packaging and, nor e 4p2ani¢roberadOog,
providing a 5 Au/Sn alloy interconnection between a chip and a subst rate
Conventional nmethods for interconnecting a flip chip to a substrate include

an Ani sotropi c Conducti vePACKAGINGSTRUCTURE ANDMETHODOat ed pol ymer
particles in which a contact type interconnection is nmade. Fragnents of

the polyner filmwhich remain 10 trapped at the interconnection point often
lead to pooerane@Rommoemnamvmnowduced reliability of the package.

Addi ti onal | t he uces the reljability of the bonding
interface dﬁﬁ'%d“’?ﬁﬁo%nq?}eﬁéﬂ'mg ?r%@g'"gﬁméﬁ?rﬁﬂmﬂqr% te Hrgviding a

t echni qués Auigh aliganerdonaéctidhbetiRiir £eHIg 4al b\epéefiesi ve (NCA) or Non
Conductive Polymer (NCP) also suffer fromproblens in curing the adhesive

on adj acent bonding sites on a 15 substrate during the chip bonding

process. vmaomsnmedcmbth@dsafdrl inBer6dHrRcBid léCtﬂif.f ehpNeh @%b@&r&t@%clﬂaeg\sé{trf:tse

and that. f urPTRATORESAGLENRATM (A0 SibAdion AAHoBleb e er Rarsies n whishene
substrate. 209nfict EBeShMM%RP(e@BnTH%éd‘é/W@%htS of the polymer film which remain
10 trapped at the interconnection point often lead to poor electrical contact and reduced
refiability of the package. Additionally, the polymer film reduces the reliability of the
bonding interface during the chip bonding process. Conventional flip chip techniques
that use either ACF, Non-Conductive Adhesive {NCA) or Non Conductive Polymer
(NCP) also suffer from problems in curing the adhesive on adjacent bonding sites on a
15  substrate during the chip bonding process.

What is needed is a flip chip structure and method that provides for metallurgical
interconnection between the flip chip and the substrate and that further provides for
~ improved bonding between the chip and the substrate. '
20

BRIEF SUMMARY OF THE INVENTION
In a first aspect, the present invention provides a method for connecting a flip chip and
a substrate, the method comprising: providing a chip having a set of bumps formed on
25 a bump side thereof, providing a substrate having a set of interconnect points on a.
metallization thereon, providing a measured quantity of a polymer adhesive in a middle
region of the chip on the bump side, aligning the chip with the subsfrate so that the set
of bumps aligns with the set of interconnect points, pressing the chip and the substrate
toward one another so that a portion of the polymer adhesive contacts the substrate
30 and the bumps contact the interconnect points, and heating the bumps to a
temperature sufficiently high to form a metallurgical connection at an interface between
the bumps and the interconnect points.

In some embodiments the bumps are stud bumps, and are formed of gold; and the
35  interconnect points include spots of tin, preferably pure tin, on the metallization. In



In a first aspect, the present invention provides a nethod for connecting a
flip chip and a substrate, the nethod conprising: providdsenieraberads4havi ng
‘a set of bunps formed on 25 a bunp side thereof, providing a substrate

having a set of interconnect points on a. netallization thereon, providing

a measur ed ootﬁéﬁemuoaﬁeatspmbwmt sAAreaBITYEY bﬂafi‘né‘fhldéllcﬁ ad, we&nﬁﬂet&@ ghi p
on the burrp gl’t" ning the Chl with the substrate so that th gt of

bunps al i gnd QWi N"‘P‘%Pé?'@%tfm%‘iﬁt'\"&ﬂ @nd thepinteseqrngekppints lafse ma t he

substrate tiavadd s@itemardhiRen érﬁbéd?tﬁbnt@ i @hich Qe Sfud tHifpRUY '?ﬁ%fdeac#hﬁfél’{c?
contacts the substrate 30, and the gks} contact the interconnect polnts,

and heat i ng the intergapredt goigts Q"ér?ﬁ@?sétf the heatting slep|rgisps Hie tempemtyref the

met al | ur gi cHunGRNERGEBY tékreats amwyfte@ﬁeé?ﬁhwerhndtth@shqnegmgaﬂ tj?ﬁ t
i nt er connect gol nts. I n some enbodi nents the bunps are stu g , 8 are

formed of gdheinteraps; prfeﬁesrqdrﬁ@?%ﬁﬁ@étth%wﬁ@ PheseeRRsises € 3129 Aw;Sn
preferably peg Fdrfbucﬁ%ntéll@ym?é Btu*n?g ﬁ{dy% sdfﬁbténtl§ hggféhq}m?éahg % erhtﬁr

enbodi nment s the bunps are fo al such for exanple, copper

pl ated wi t h '@EPgHR WXFEFPWW‘%“ 8?0‘898@?9 @F@%@lea/bAHt 2%@ the int er connect
points .also may include such materials. In enbodinents in which the stud
bunps ar de of Au and the interconnect points are spots of Sri, the
heat i ng §tgﬁ"F@“@é@“¥ﬁ@“@3ﬁﬁ5ﬂﬁ?@?@ﬂﬁﬁefWéwge%HW$§HEMEwmt$@ﬁWmﬁfto create
an all oy between the Au and the Sri in a bonding phase at the interface;

I n preferreq enbodi ments the bondi ng phase conprises a 80:20 Au:Sn all oy.
For such an 813 85FH3pgRY dherRlesERt Eyention; rravides Redlir @askpgrasttuchie hrdali e

to a tenperabodmgifccteclirst AspecRbmY k) &é}byd?\bﬂ
some enbodi r@nts tghe nmet hr(S)d ?ét}tther anﬁﬁé’gﬁﬁeﬁ%ﬁ‘érf. 7 %Szﬁgﬁp H%Hrgrgr.
?ﬁ %ekrag@ igakianct ur e

In a second XERsdPMed thefpansand ajsybelrate bavipg dﬂiﬁ@@@“@ft @ﬁ'in
made aggor dlhél@oﬁ Qhé hRinfpsrieiming RBRtacts Mith GBIiMeRBAKEI Doftitd, WHHEIR 2RARGISeS a

chi p -havi ng ornmed thereon and a substrate having interconnect

points on a CHBtta&nF?‘?‘Q%ﬁsteé RN1iBtefGoBReeion layes siivaied at an inteftnce detwransth@ibump he
i nt er connectangahd irferc¥fiRicBbM pEIAEM ALt therewith, the layer comprising an alloy of the

material of the bump and the material of the interconnect point.

20 Ina third aspect, the present invention provides a chip package structure comprising: a
chip having bumps formed thereon and a substrate having interconnect points on a
metallization thereon, the bumps forming contacts with the interconnect points,
wherein each said contact comprises an alloy of the material of the bttmp and the
material of the interconnect point, the alloy being limited to a layer situated at an

25 interface between the bump and the interconnect point; and a first cured adhesive
polymer forming a spot situated in a middle region between the bump surface of the..
chip and the surface of the substrate, there being no first cured adhesive polymer at
the contacts.

30 In some embodiments a cured adhesive polymer is situated in a middle region
- between the bump surface of the chip and the surface of the substrate.

In some embodiments the bump material is gold or is a metal such as copper plated
with gold or with Ni/Au or with electroless NifAu; and the interconnect points also



contact conprises an interconnection |layer situated at an interface between
the bunp and the interconnection point in contact theréweniembére200ayer
conprising an alloy of the material of the bunp and the material of the

i nterconnect point. 20 In a third aspect, the present invention provides a

chi p packagendddel@ich MateRaB! inSéoMk eMbodifieRtd @M% M8y RY RSNt 4B s EH%meBf and
a substrate havi i nt erconnect OI nts on a met Y |1zati1 on t hereon

bunps form rﬁ'}' hAnd PgTerablyBe ?“ﬂye’ﬁé‘cﬁm& puialiey, wherein each said
contact conprises an alloy of the material of the bunp and the material of
the interconnect point, the alloy being limted to a |layer situated at an
25 interface between the bunp and the interconnect point; and a first cured

adhesi ves p@ERIEEDHSTRIPTION OFPRYE DRAYINeSS i n a middl e regi on between the
bunp surfac?: of the. chip and the surface of the substrate, there being no

first cured H“s?%@(ﬂf‘; ﬁ'ﬁgf%mmat'%ﬁk%fémsamassecgma!wley\oﬁi@owm@aummsvea
cured adheSleWﬂ)oﬂFPﬂléfﬁ'Qﬁ stgesi ddeaidhfy

surface of th hip and e'}:ghe_ surfacetdgﬁ‘r@tlﬂe&gigﬁs@fgk%mg ﬁﬁia‘g@ngél g%ﬁ'g@tﬂ@

t he bunp mataé??r 'Inglt%ﬂ'@dp‘f?”@iﬁanl s a metal such as copper plated wth gold or
with Ni/Au or with electroless Ni/Au; and the interconnect points also 2 4
Sept enb 2004 include such materials. In sone enbodinents the alloy at the
interfa is an alloy of Au and Sri, and preferably the alloy is a 20:80

Sn: Au al | oyDEa'Aﬁi_FE[EBE@EWtEjNQN-ﬁWE'Nﬁ@H@,W NGS Figs. 1A and 1B are

di agranmati. g\fsketches n a sectional view showng an illustrative
enbodi ment descriphien £fcan X Piasy terabodipent obrihe dpventiennpllewpableingi the

structure apeREGeT@EréiR, $UbBtanM QBntioh8i
 NVENTT O A descr.gﬁhran o RtanR dnO6htiohd dbebfiilisafbeiibdiod Rir he Iihe

foll ows. UsPHeEH e invention.
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di scl osure herein, substantially conventional apparatus *Pe3E0Fi ed for
use in the_ process of the invention. .15 2a 4 Septenber 2004 Wth
r ef er enceMith rﬁf%ean 4@ the Fips s therprase shaywnin FigFl A a chiy andchupsteatel irpalignsint pEidr

and i P B e &%&W@@%ﬁ&@%ﬁ%h $5 8 1P 8 shmoliiraitoroncct
h Aoy gégﬁ
ih?\gnlgeﬂﬁeaﬂigm pre%we ably be| n ddtl(lgulﬁ&gt m'aﬁgré@% %%rg%cejsﬁonﬁ'&lﬁg

5 i nter cdth thﬂi’p@hehlenp&me&r&lageiag goki( smdéaumi)sn'ﬂnead:drrexpmmmg are

bro ged bl Bl Yordl s REGASRLI PbSahlomudid R0 B o
24 smal | Iﬁatbmmetuncsngleaﬂs DDA SEfteA dreda@0tdThdif of bl t%f'ﬁ]rtfl]mp -

I nterconnection area during a subsequent bondi ng process
connect edn¢lydesaspos Qﬁfﬂh@atvé 24 smalleenphgipthahit dossoatapread tnetha(gbklsstm andlts t he

hipto t t he end the 10 stu 14 t, with th
pur & 11 n ‘AeroRtipgldsihds Miing A pSiey m@%efﬁm%@\e?&mﬁpﬁ%%m%“&q onse

26. A summmsmemp phip b dthwiatiResive 1MsGhe 8Hip %ﬂfeysuaé &F@f
this man er can be npl ded usi ng S|ggle toollng, read| a apt

coﬁ ent i ?tMﬂhﬂlemhngpote ﬂaﬂmupslmtemnlabenhemﬂurgimlfl I 1ing
and nol di: r&ﬁﬁ@&ixﬂ I ong the perineters of the die 15 sinmultaneously.
Sol der balls can en be attached and the conpleted chips. can be

singul arized by, for exanple,- .sawing the substrate. The flip chip is

al i.gned mmmempopmmm@mmmagmma@ammw the
chip ali th th.e in spots e substrate. After alignnment and
cont act t?g? Eﬂ?i‘!’ > 1§ Y teA Arom gomigriienal eguipmesat. ‘I&em;ddieg to a

et ;??f‘?‘?gg’e ‘ﬁgﬁdﬁégi%ﬁaﬁéi‘i‘r%s Lol iipdhedt WA} bHEGEER ofhEEE' of
abddt 206insiltmepusky, Suider bahs panﬂ:en ba attached ahdtheconmpigied eliips earl Hissin

gulanzed_
terrperat E,refor% %ﬁt 232 &' S a suitable tine is 1 - 2 seconds At this.
terrperatu the tenperature at _

‘The flip chip is aligned with the substraie in such a manner that the gold stud Eumps on the chip
align with the tin spots on the substrate. After alignment and contact between the Sn spots and
- the Au stud bumps, the die is heated to a temperature and for a time sufficient to givea |
20 _meta]lurglcal reaction at the interface between the bumps and the spots, preferably in excess of
about 200 °C. For an Au - Sn junction, a smtable temperature the temperature is about 232 °C,
. and a suitable time is 1 - 2 seconds. At this temperature, the Sn spots melt and the temperature at
the bonding interface increases SIgmﬁcanﬂy, thereby dissolving some Au from both a
B metallizatioh layer on the substrate and the stud bumps to createa bonding phase at the interface '
25 - between the Sn spots and the Au stud bumps. Preferably a 80 %:20 % Au: Sn alloy composxtlon
' is formed at the interface. Such an alloy provides both reliable electrical contact and
: _advantageeus mechanical propertles

As the Sn/Au interconnection is made the adhesive 'spot‘ cures to hold the die in space. A
subsequent underfilling process of the structure is thereby facilitated as the center region of the

30 chip is already filled with the adhesive bolymer. Overmolding fills the remaining space under the
die and the space between the chips, resulting in a robust structure.



the bonding interface-increases significantly; thereby &&80Pf9bne Au
fromboth a _netallization |ayer on the substrate and the stud bunps to

create a ferRatyg smbodiment provides fordirsch sonsactietveentibe Srldsput napsbnde Au
stud bunp f . %, % Ay:.Snal,l oy cp i.tion..is forned at.the
interfac e?mgg%ﬁ rgéntg&a}#bo% %‘?%]é isﬁgsga%o#?@%hzﬁ%?%gﬁcg@? #Oc‘g}th%?é fg@gg'ﬁﬁﬁs of
advant agesabsequait procesdingisabetby fosmed\ss thage iSHoAbite] B GRINIREL ' e
t he adhesjve spo g;cure;ngt?o hol,(ft'heedi ein space.am,?\tsasgubseqiéjltedrgtgﬂ%bﬁuﬂ@éj :
under fi | |M§ff$ﬁec5{dmgtmchlnéw§dmaprm@- is thereby facilitated as the center
region of the 30 chip is already filled with the adhesive pol yner.
Overgrol di 4 TN L 3104 S er di e, and the space between
Che oni po o chich Wat sEAEBplshhe™ R Hh R HAEE shidbuginenin iy iadH Fase s o a
al t er nat i hentmglstafenSubistiepieste sinftted iah@ Sing ARG GthOS YRR HRolRS 8f ﬁt%@iv(f
n bon

bunps and a sta_nﬁla‘i;d nmetallization on the substrate. A'netallizatio
¢

abl e to wieibempigked,aligreds placed and bandpd tajwaler sibesoappling gonventioral pgcesor med

as there § S 44 | a e _hondi interface dyring the
ahi p bondondors Y anbaaad A MR LabBuld 3R Bthe il B eipfini o e i 1 o
bunps t hesubstratesitpbafoeel el dopupeession Hoading"The HREBsedprBsSss PrSviddSoe Httle
I ngpect ed an gul ated, wth appropriate anounts of ‘adhesive - are then

et
oi dbog,  aVRYR ok SubHTaRatEHA asoRbcRrRGIlaTIseted sites wilbpt diseardeds matben than fie

process g,gﬁ.g '%ﬁgﬁ -t fwll e, . .Ut rasoni.c. scf.ubbi

be enpl oye tgﬁ% eanﬂt1 'e?L suos_ rd?teggﬁlggcg%@tf%&’ erggﬁ{fﬁ?&gﬁ%&%v@t}& ‘
bondi ng. After flillygiopakating thewaer, thowhfie & holded ifot drdedling 8h®irdérchipphéctiBing.
mat eri al ﬁs.onﬁév&gt'cul rej ect (gpgit s wll _ be discarded, rather than
the entirERgYE ?rethéﬁf%ws graoiding and solder hall meyntingsteps 4e gingulatasthe dies.
the rejected dies on the wafer. After fully populating the wafer, the,

waf er i s IGiiRechifver ; WelcT=Y Ty N PRAGE t hiong. \.GLNg the
waf er then follows eﬁ?gaﬁ%%ﬂé% %%ﬁ&gﬁlﬁﬁaﬁ m)un}'vft,tr%gll\k lsa?l g&u, oa%@%blu ate
t hdddi es.eleqtralesseVirdmiand thesoautiterialt may he alsb pdoviderben thediondingGitepbfihe dubétidic,

2 so r o4 B8yl o e el the Rnc Rl o ihed U e84 s
Cu ter ni rravyreoR A dreby fovidapdoP fitdbdBRciBys BRBwedd the B85 atidtsibdi20Bs
either by thermal compression bonding utilizing Au or by fusion at low temperatures utilizing Sn.
like metals to form suitable bonding phases. Once metallurgical contacts are formed, the
20 structure is underfilled and transfer molded simultaneously,

famy

Other embodiments are within the following claims.



heavy soft Au, thereby providing for interconnections between the wafer and
substrate 1/0s either by thermal conpression bondi ng uti4 $eitengbazdd by
fusion at |ow tenperatures utilizing Sn. like metals to formsuitable
bondi ng phases. Once. netallurgical contacts are fornmed, the 20 structure
is underfilled and transfer nolded singyhggously. Qher enbodinents are
within the followng clains. 4 Septenber 2004 CLAIMS 1. A nethod for
provi di ng connection between a flip chip and a substrate, conprising: 5
providing a chip having a set of bunps forned on a bunp side thereof;
providing a substrate having a set of interconnect points on a

metal | i zati oh Apeheddar PrﬁV'@W‘BcﬁoﬁbeQi'OPr@%MﬁG@(ﬁ Wjp&hipiangd ap3ubstratel gerprisinthesi ve
in a mddgle regi ¢o@din ; chip with
the substrate soq{?hat %Eg"h!spgm sétf&gbgrﬂﬁggozén\%ﬂ on]aot?]l%ﬁ gi%r&gefgéﬁt er connect
poi-nts; pressing Wﬁ‘éd'ﬁﬂlapsmai%Ba‘é!%@t seit o intarearmeshpoinisoeher metallization a
portion of tih&eofol ymer adhesive contacts the substrate and the bunps
contact the interconnect points; and 15 heating the bunps to a tenperature
sufficiently hi gtpr?‘ﬂd'ﬂ%ﬁrﬂq%?sﬁ’éﬁ‘hﬂqﬂﬁ\t@ ofa polyvahadhdsbe il middievegiohanf éhe

bet ween t he daiydpthdMinip diad; nt er connect points. 2. The method of claim1,
wher ei n t he burrps are stud bu 20 3. The nethod of claim1, wherein the
bunps cdRprise galigning thereip wit nﬁﬂlﬁjﬂ&’ﬁf@@éwgt thatsst ef bummaaligmmtrame set at ed
with a met alof fesrBénrdchgoife! d. 5. The nethod of claim1, wherein the

i nterconnect points conprise tin. 25 6. The method of claimb5, wherein the

i nt er connect poi e ¢ icBip and the pubptrate toward one another so that a portlon of the
polymer adhesive contacts the substrate and the bumps contact the interconnect
points; and

15 heating the bumps to a temperature sufficiently high to form a metaliurgical

connection at an interface between the bumps and the interconnect points.

. 2. The method of claim 1, wherein the bumps are stud bumps.

- 20 3. The method of claim 1, wherein the bumps comprise gold.
4. The method of claim 1, wherein the bumps are plated with a metal comprising gold.
5. The method of claim 1, wherein the interconnect points comprise fin.
25

6. The method of cjaim 5, wherein the interconnect points comprise pure tin.

7. The method of claim 1, wherein the interconnect points compriée a metal plated
with a metal comprising gold.

30
8. The method of claim 1, wherein the bumps are stud bumps comprising Au and the
interconnect points comprise Sn, and the heating step raises the temperature of the
bumps sufficiently to create an alloy between the Au and the Snin a bonding phase at
the interface.



7. The nethod of claim1l1, wherein the interconnect points conprise a netal
plated with a metal conprising gold. 30 8. The nethod dfSefiteinkeri200¢her ei n
t he bunps are stud bunps conprising Au and the interconnect points
conprise Sri, and the heating step raises the tenperature of the bunps
sufficiently to create an alloy between the Au and the Sn in a bonding
phase at terface. 5 4 Septenber 2004 9. The nethod of claim 8,
wherein the ieﬁ‘?r{@e@f"éﬁf clgina wh%emethﬁéleatlm stepr raises the femperatuefdfdhent | y

to create arbu’nh BSOFRRSTY itS bf&t@a@%ﬂ@ﬁco‘}ﬁp@hd 8 sat%? A\ﬂ'sﬂ@h BNR38in g phaYsQ%t

I nterface. 10. The method of claim1, wherel eating ste alrses the
die to a terfB%l‘rﬁ?rfﬂcé- greater than about 200C. 11. The met hod of cI aiml,
wherein he heating step raises the die to a tenperature 10 about 2320C
12. The nmethod of clainl, further conprising underfilling with a polyner.
13.. A chip p1:9ckH&‘e”@iW&fﬁlaé"rﬂad‘@eéﬁﬂe&theﬂjmgcstqnw@lse@tthedhanto 2 ltemperatire 15

14. A chip ppéeiegPasbbb@idghec.conprising: a chip having bunps formed thereon
and a substrate having interconnect points on a netallization thereon, the

bunmps form ng contacts with the interconnect points, wherein each sai d

cont act CONpFii SFfe MBtHoRLd? CRARMNS WhcRin HRYRSatH| ) I%ﬁ’seétthé"auezﬁa 4 ‘E&r&gx{{%ﬁ%
bet ween t he aE)P and the interconnection poi contact therew
| ayer cdhp nggé-’n aIon of the material of the bunmp and the material of

the interconnect point.

12. The method of claim1, further comprising underfilling with a pofymer.

13. A chip package structure made according to the method of claim 12.
15
14. A chip package structure comprising:

a chip having bumps formed thereon and a substrate having interconnect
points on a metallization thereon, the bumps forming contacts with the interconnect
points, wherein each said contact comprises an interconnection layer situated at an

20 interface between the bump and the interconnection point in contact therewith, the
layer comprising an alfloy of the material of the bump and the material of the
interconnect point.

15. The chip package structure of claim 14, wherein a cured adhesive polymer is
25 situated in a middie region between the bump surface of the chip and the surface of
the substrate.

16. The chip package structure of claim 14, wherein the bump material comprises
gold and the interconnect points comprise Sn, and the alloy at the interface comprises

30 aAu/Sn alloy.

17. The chip package structure of claim 16, wherein the alloy at the interface is a
20:80 Sn:Au alloy.

35  18. Achip package structure comprising:



15. The chip package structure of claim 14, wherein a cured adhesive
polymer is 25 situated in a mddl e regi on between the BurgPleabgraidd4of the
chip and the surface of the substrate. 16. The chip package structure of
claim 14, wherein the bunp nmaterial conprises gold and the interconnect

poi nts conprise %rlch.panslwﬁ@%umds%naéd ttl*?&ei:ﬂta%"df g% mﬁf?&erha%ﬁf?e intSrcBnAdk SN

alloy. 17. The chip package structure of c al'l'oy at the
interface i Soints 20: Bmatalization thesgon, 3tbe trimps formipg meslestsewith rlm:unjereonnect

conpri si ng GohtSaM&BRack Q8 Soredts Qomgﬁéélgarpé'l fftﬁ’é MRfer tanSf ﬁ'l%rb

substrate having i nterconnect poi nt netal |1 zat 1 on thereon nps
form ng conttBemategal Kf thedinfereanneshprint fhep@ibﬁt@lngl\mt@ o ®RyAr SIaladled:ahalact

conpri seg aﬂn@Hﬁ&/b&ReBHg]éﬁﬁlﬁLéﬁd th%flntten:%nﬁ offidhngt he material of the

i nt erconnect point, the eing lrmte a Iayer situated at an 5
interface betweer? fifé Gieehad I'«tehQOiymeerf@rmma spai situateahih a fiddie regiored

adnesi ve_ polputpier| @bt ShridRObr fe!difl &tk B ALl fe S04 RN, RERMERGN, A0

bunp surface of the chip t e surface o g no -
first cured %%@WW@W?P@WW%W@ ceofactsct s. 10 19. The chi p package
structure of claim 18, wherein the bunp nmaterial conprises gold and the
|nterconnect points conprise Sn, and. the alloy at the interface conprises
a Au/Sn1911 dy: Doe chipepadkage shuRtugeolselait f &r whereine thei bm matenial lemprises

conpri sing okPaRIheGHteRAnndct pBRRCSINGRWn, TRE thO LBy W 1R intEHIRE dohlpris 2
a Au/Sn alloy.

20. The chip package structure of claim 18, further comprising a second cured
156 adhesive polymer forming an underfill.
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