1 METHOD FOR JO NI NG AN | NTEGRATED CIRCU T AND A
FLEXI BLE Cl RCUI T TECHNI CAL FI ELD The present invention
-relates generally to nethods for formng electrica

i nterconnections. The present invention relates nore
particularly to a method for Jqlnlng an integrated
circuit or the like to a flexible circuit, wherein 5
contact bunps that facilitate electrica

i nterconnection have a profile or cross-sectiona
configuration which mtigates stresses therein while
facilitating penetration of an oxide |ayer forned
upon mati ng contact pads and wherein heat is applied
so as to sinultaneously cure a pre-applied epoxy
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(FSOP). 25 According to Dlg packagi ng technol ogy, the

two parallel rows of |eads extending fromthe

integrated circuit package pass through hol es forned

in the printed wring board and are soldered into the

hol e@A(pdﬁGRé}{éNDyOFa“ ENVENTOW be utilized. 2

- Integrated circuits packaged according to PLCC and
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¥ vanious electronic subassemblies, such as motherboards and daughterboards for

personal computers. \
Contemporary methods for attaching integrated circuits to
printed wiring boards include the use of various integrated circuit packaging
| technologies such as those associated with dual in-line package (DIP), plastic

20 lead chip carrier (PLCC), ceramic pin grid array (CPGA), plastic quad flat pack
(PQFP), quad flat pack (QFP), tape carrier package (TCP), ball grid array
(BGA); thin small outline package gull-wing (TSOP), small outline package J-
lead (SOJ), shrink small outline package gull-wing (SSOP) and plastic small
outline package (PSOP).

25 According to DIP packaging‘technology, the two parallel rows of
leads extending from the integrated circuit package pass through holes formed
in the printed wiring board and are soldered into the holes. Optionally, a socket
may be utilized. '




exanpl es of surface nount technol ogy, wherein the

packaged integrated circuit 5 is attached directly to

a printed wiring board, typically by such techni ques

as re- flow soldering and/or thermal conpression. For
exanpl e, BGAs conprise a pluraljty of contact pads
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comprises a flexible dielectric substrate and a plurality of flexible conductive
conduits formed thereon. For example, flexible circuitry may define wiring

30  harnesses, transmission lines or part connectors. Flexible circuitry is frequently
utilized to facilitate electrical interconnection between printed wiring boards or
electronic assembilies.

It is frequently desirable to attach integrated circuits and the like
to flexible circuits. Such direct connection of an integrated circuit to a flexible

35 circuit eliminates the need for an intermediate printed wiring board, and thus

results in a substantial cost savings. Thus, integrated circuits may be attached to




flexible circuits so as to define electronic
subassenbl i es which may either include or not include
rigid printed wiring boards. Cenerally, many of the
same nmethods used to attach integrated circuits to
rigid printed wiring boards may;al so be utilized to
attach integrated 5 circuits to flexible circuitry.
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35  electrical conduction with the electrical contact. -
According to contemporary practice, contact bumps formed upon

. an integrated circuit mate with corresponding contact pads formed upon the




.35.electrical conduction with the electrical contact.

According to contenporary practice, contact bunps -

formed upon an integrated circuit mte with
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30  heating procedure.



5 SUMMARY OF THE | NVENTI ON The present invention
specifically addresses and all eviates the
above-nmenti oned deficiencies associated with the prior
art. More particularly, one aspect of the present

i nvention conprises a nethod for. attaching an 5
integrated circuit to a flexibl @ circuit by providing

an integrated circuit havin &@ plurality of contact
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an integrated circuit attached to a
flexible circuit according to the present invention and having a portion of the
integrated circuit broken away to show contact bumps of the flexible circuit

30  therebeneath;

FIG. 2 is a cross-sectional side view of a portion of the integrated
circuit and flexible circuit of FIG. 1 showing the contact bumps of the flexible
circult contacting the contact pads of the integrated circuit;

d FIG. 3 is an enlarged cross-sectional view of an alternate
35  construction of a single contact bump of FIG. 1, showing a layer of substantially

pure gold formed upon a copper protuberance of the flexible circuit;




FIG 3 is an enlarged cross-sectional view of an
alternate 35 construction of a single contact bunp of
FIG 1, showing a |ayer of substantially pure gold
formed upon a copper protuberance of the flexible
circuit; 6 5 FIG 4is a cross-gectional si de vi ew of
an integrated circuit attached’to a flexible ci rcuit

according to the present invention and having
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only forns in 25 which the present invention may be
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oper BEFBIERDN AT ﬁ?\‘%ﬁﬂﬁfﬁ%ﬁ ERRIGHT R (e

Il lustrated en’?ﬁ% Idg'@iﬁéc? descng 18’11 E& t%ﬁput%?lo% $4 %ggnecnan with the

however, that alen unct'
seq L@ﬁ@@@dndga“beg%m mtpmdesih @ed absieswpmre roénthe presently preferred

e”boéi‘hméntﬁ B?Ehe%@erﬁioi nti E&QEQHH& Q%e@[%@éiﬁ@l?é%? forms in
\gﬂthl eSle‘It scopeo he invention
A 1ch the present mvennon rnay be constructed or utilized. The description sets

for the functions and the sequence for constructing and operating the invention

in connection with the illustrated embodiments. It is to be understood, however,

that the same or equivalent functions and sequences may be accomplished by

different embodiments that are also intended to be encompassed within the spirit
30 and scope of the invention.

The present invention comprises a method for attaching an

integrated circuit tor a flexible circuit wherein an integrated circuit having a

plurality of contact pads formed upon a surface thereof is mated to a flexible

circuit having a corresponding plurality of contact bum}ﬁs formed upon a surface

35  thereof. The contact bumps may optionally be formed integrally to the flexible

cucu:t




The present invention conprises a nethod for attaching
an integrated circuit to a flexible circuit wherein
an integrated circuit having a plurality of contact
pads formed upon a surface thereof is mated to a
flexible circuit having a corr?sponding plurality of
contact bunps forned upon a surface 35 thereof. The
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Cho {1 exi blo. AMFATietate it LGt &o 1 (EURE igui by fusing
at t aehkedsttsonietod the exitbdteuaipsafithe fyxiblesdiregit tatat leastsome of the
somsCgﬁt?étgb%dgg%g%&e&ld{gﬁsc r%f the flexible circuit to -

| eas cont ]tt pads of the integrated
circuit. Accordicagrding thenasppet of the regsnesesrpntion, the contact
| ivepfingd ’ha{/@% ﬁﬁ?é ftich g‘miﬂg&@§ I&@Y%tr@sssmmgmitﬁﬁ the contact

mtigates | ocal ress

bunpBURPE eiftchtati@ehmentt oéfthff r?@n@shtbaaps bignfs pant@ﬁe?ads of the

cont agéorprRdSiredit. L ACthokdi@NERIEGe G el 4ppréﬁ§>até hRSR stress buildup
skllleﬁkln the art wil| Erﬁremat suc

ot | BB <oy el . Hisc HResiiet, ivutt e Qi Bable cireuit have
ci r cdifferandcoeffeciddteaf bé)@)aﬂswm;m;ttchhm‘ae terfpdrit@re ghanges result in
ef { &l XPARS u h I
Hﬂangéeésﬂvr%gé&f ?r[en? ﬁ% talte\%liec(fr%gl\t; ﬁn@nﬁegp%F {oﬁthg HExible circuit.
integrated cir Bui mmgatthlgr e@@@cbulldmpt athil ék¢ blogtact bumps, the
Ci I ClkdlihooBY¥f fid {1091?15 ef%‘g%gamgl dééﬁ?%‘tﬁr@é th HEecontact bumps

cont act . bunps ornmation

unde'i PRSP sﬂlﬁ@g SflbSet@ttmllé(senhﬁnm%ﬂ@dﬁh%kﬂymfﬁb@ coriﬂ@ctlon of
mti Gﬁtxﬁl@gratdﬁ%@bﬁ t& RSk airlnnt enhanCI ng the

' I|ab|I|tyof ctl

[Frcuit totheThrooNar dh Bear will spptsdiat it tariony differen
t he aettromid tlc\aqiqsrcﬁmoaipenéﬂmhre\mﬂaclmdstodl dubett®tatin a manner similar
8! el Binfarl®Y i GRi R ik QIRONERL G L aABE N dBothte,  That is,
i nt ew%éle@trﬁmgudpslcm o camprpigntd wlbzacwb@tp@ds elmﬂﬂha:t those of

I'S,  inVahteWirShiBCt TP Xafipld, %?ﬂnoéhlﬁ PRRRAENER %hbnhszﬁackaged
@ont ct pads simlar tot ose of integrated cir

SAFFN e CORRER SRR Prdtiathed QPR sﬁgnbawgg)éao flexible
20 ediagfitipii Lmanig eiiildrSo Rywheinavhiak AL thitgratedRifcnit @chttached
~ Ci rClﬁIt board or to flexible circuitry in a manner
S|m(i c{othe way in which an integrated circuit is
att ached t her 48 ousedsharsiad therteinm, Ainfegrated mircuit@ is defined to
Al Nt 2gfat o8 &icﬁcéiéétl@ﬁcs dg\%ﬁéyaﬁuéhoattdcﬁ u&*%u@gtllates%c , flexible
el ectroni c devices which to a substrate, e.
B expppann e nasnet sigpilan o the papperin sibigh miegraed ﬁ’éc‘llts ‘attach to

”Hgnz?léulis&atéhl Thus, @I‘i@ﬁa‘hﬂt Efhidphdted! clrsuitd baehed Bered, is deﬁned to
supsir

Thu the rated circuit
hor oRadE anylbhin, aryles; ?x%@%qﬁm el st daie)*Sitkaged
hy brintgrattah cacuitg egd aingdot(hbf eldctrenicdid@licespabichgedlize electrical

contacts similar to those of integrated circuits.

30 According to one aspect of the present invention, the contact pads of the
integrated circuit comprise generally planar aluminum contact pads.
Alternatively, the contact pads of the integrated circuit may similarly comprise
contact bumps or balls. Indeed, it is contemplated that the present invention
may be utilized to effect the attachment of an integrated circuit to flexible

'35 circuitry, wherein the integrated circuit comprises various different types of

surface mount technology contact configurations. Indeed, the contact bumps




integrated circuits and any other electronic devices
which utilize electrical contacts simlar to those of
integrated circuits. 30 According to one aspect of the
present invention, the contact pads of the integrated
circuit conprise generally plan al um num cont act
pads. Alternatively, the contact pads of the
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undesj r abl e tress actures due t0 |'oca
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%ﬂ' fur es ag enetrate an oxid yer re
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Lray hnitigte logal febsbyuildipl g geh@rdddl B Sx i oy ek Q@iunteg @Mrade-off or
AT IS O O
“easi |y penetrate discussedde fusthardatsibbeloes thb@bnfabiebumps of the
cont AglibRUBRSIPSave a height of between approximately 0.001 inch and
30 approximately 0.008 inch, typically 0.006 inch; the base of each contact bump
preferably has a width of between approximately 0.001 inch and approximately
0.010 inch, typically approximately 0.008 inch; the contact bumps have a slope
angle of between approximately 40 degrees and approximately 80 degrees,
typically approximately 75 degrees; and the contact bumps have a tip radius of
35  between approximately 0.001 inch and approximately 0.030 inch, typically
approximately 0.020 inch.




25 thinner and nore pointed. Thus, the formation of

contact bunps which both mtigate |ocal stress
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Hysol Aerospace, Inc. of Pittsburgh, California. As those skilled in the art will
30  appreciate, such encapsulants provide physical and chemical protection to the

connection between the integrated circuit and the flexible circuit.

| Referring now to FIG. 1, the present invention comprises a

method for attaching an integrated circuit 11 to a flexible circuit 13. The

integrated circuit 11 has an array of contact pads 15 (FIG. 2) formed upon the
35  bottom surface thereof and the flexible circuit 13 has a corresponding array of

contact bumps 17 formed upon the upper surface thereof. As those skilled in

the art will appreciate, flexible circuits 13 are commonly used in various



so as to facilitate generally sinmultaneous curing of

the epoxy underfill and fusion of the contact bunps

of the flexible circuit with the contact pads of the
integrated circuit. 25 Optionally, an encapsul ant may

be applied to the integrated circuit such that the
encapsul ant substantially coverd t he i ntegrated
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30 the flexible circnit 13 by fusing contact bumps 17 of the flexible circuit 13 to
electrical contacts, such as contact pads 15, of the integrated circuit 11. The
contact pads 15 are typically formed of aluminum. The contact bumps 17
preferably comprise substantially pure gold which is capable of fusing to the
aluminum contact pads 15 of the integrated circuit when heated and compressed
35  or subjected to some other form of energy, e.g., acoustic energy. Thus,

thermocompression and/or thermosonic energy may be utilized to effect fusion
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contact pads 1
30 depositing metal so as to define a bump. Alternatively, a mandrel process, such

as that disclosed in U.S. Patent No. 5,207,887 1ssued on May 4, 1993 to
Crumley et al. or U.S. Patent No. 5,364,277 issued on November 15, 1994 to
Crumley et al., both of which are hereby expressly incorporated by reference,
may be utilized so as to form the contact bumps 17. Those skilled in the art will
35  appreciate that various other methods for forming the contact bumps 17 may

likewise be suitable.
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provides  a. d%ﬂree 0 machggl cal. f?rot ecti o ang#t eﬂajs
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30 According to the present invention, the height (Dimension A) is
between approximately 0.001 inch and approximately 0.008 inch, preferably
approximately 0.006 inch; the base width (Dimension B} is between
approximately 0.001 inch and approximately 0.010 inch, preferably
approximately 0.008 inch; the slope angle (Dimension C) is between

35  approximately 40 degrees and approximately 80 degrees, preferably

approxmmately 75 degrees; and the tip radius (Dimension D) is between




encapsul ant 22 may be utilized, as desired. Referring

now to FIG 5, the detailed configuration or profile

of the contact bunps 17 is shown. Each bunp 17 is
generally radially symmetric 15 about the vertical

axis 30 thereof. The profile of the contact bunps 17

is defined in a manner which mél gates |l ocalized

stress. bui t ein whil.e maintainin abilit

to p%pr%?’flglagelfgn dS@ldB&f ay B o1PPEerEmarely g%@gﬂ Uty adreferably
or agmbavtatghpd.026imh. t he integrated circuit 11. As

those skilled R@f‘fbji}?gs tWFJI{;‘ gp@re%ét%c? gpr aQ&%lh%%ﬁ mttegrated

stress buil dup
bu anlfﬁUé)tf o] & ﬂmblﬂmcelﬂo@co@m&t% h@ﬁr tl@rect Of/\jhéeirf eseghthvention is
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tends to be acl | itated by contact. bunps

are fh%rr‘?sawaflget : ?%ﬁlﬂéloaé?w @anetfﬂﬁlag shape 1 darmed so 50 Gacilitate

m t i gatreldblandadhxicfabl div Inteeite@@netit atli @NGar 84) to the flexible
confl | ct [ gg obj ectives since enhancing one of these

obj e generally tends to degrade the other

obj ect | ve 25 Aschows gbtook tiifg, ppce@emde'rﬁi\l/mptmallya applied to

igal QEQ Qn@% \é}%ﬁ& (%?te 11 B eh%ffgie E\\intg{'tl.’s (t@ fﬂﬁﬂ &Fw.nce the
r adud!%a'?(lbtthfsr aabﬂ))ty pf dv eeineatiote of o lrdaja@é et 11 to the

| ocadxZisie HcORSIS, abWidedsiRd ThidedRE bR WEh&: ﬁileséf)tphcatlon of the
mai nt ai ni ng‘?{gﬂ(fibl lity of the cont act _bunp

penéPPaY & At e Pesfelo later widdhe se?xyplgai%fﬁf befyeen the
Accdntighged cirdulte 1pmaseNflediple@iicipna. t he hei ght
gD nmensi on A) 0.001.inch a

LS , bet a n
3ppr oxi mat el y % E}Eﬂ?wf K ocl%?@# gﬁ%ﬁggrg d circui 1'1 and the He}nble
apprmuﬁahkwq:lﬂﬁﬁ intocdy aligrmives dixmetwhitDifashisies mtByiusent of

bet ygenr,, f}@ti ' lo¥ hd ?l%x&'b[bc 9%%@9 by Q{y] Ql)x(e% E@ﬁt?&ty As A50¢ the

i nch, prefe y' approxi mat
angll@tegl?itfrﬁeﬁ%%ﬁwi )ﬁ?@r@esm@rﬂ@gpql @kgmﬁ@tl WWOGegie@e@lly, the

and ig@pfaeed é'[ﬁﬁﬁ' M & Qggﬁﬁ%ﬂa with %és%ééltﬂ))fhe flexible 01rcu1t 13 such
p radi us

2§pprt§)i % ZcfSE @gglg %H%)flbfé(?l%f 13r%)ﬁtaﬁﬁffgch contact pad 15
approd’ Xlnmm’te%lre}ted)c:l&ﬁ@t i lrmhxmwteﬂercahiey of aemnrcomanmeﬁl .

0. 020 i nch. LrIn W, I
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depigiRdiedsicShpnmn1ss bl ock 101 a flexible circuit
aving contact buhps with ~a

2% ti gati ng/ oxiaehom Pra)b’&Ckp%ttP%tCPW@C%h‘é‘B@S ild efothgefiexible
SO0 afctio IBagt Ifudedtt thé Benthel pBl 1S &t th@ClhfégﬂitecDElrédileu which

I nt S ry? if gesnegl Cbe peri‘orme& utiﬁmg thel)mocomp?ess{olneanldporGihermosomc
energy, as discussed in detail below.
As shown in block 106, after fusing the contact bumps 17 of the
30 flexible circuit 13 to the contact pads 15 of the integrated circuit 11, then the
flexible circuit assembly which results from such fusion is removed from the
alignment fixture to provide the desired electronic subassembly.
As shown in block 107, an encapsulant is optionally applied over
a substantial portion of the integrated circuit 11, as discussed above.
35 Referring now to FIG. 7, according to another aspect of the
present invention, an epoxy underfill is cured simultaneously with fusing of the

contact bumps 17 to the contact pads 15.




circuit 13:. As shown in block 102, epoxy underfill is
optionally applied to 10 the integrated circuit | |
and/or the flexible circuit 13 to further enhance the
durability and reliability of the connection of the
integrated circuit | to the L%exible circuit 13, as
- di scussed in detail above Such* pre-application of the
. epoxy underflll eljmnates the need . to | ater w ck t

epoxy under fi | IAhERNER ANt Hack ZALefrlaxdble gipui 13 Ihal’mg contact

and thuengs| éixpdske théreei Irrtaylﬁterﬂzﬁzlvél?{ b&dined hhviag kcoi:.ﬂﬁt bumps
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f kexi . .
fod T e —
t her éstailabaue.af depiredhe | nt egrated circuit | | wll be
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cont act cul.t
fiised to the dwihgwn I@éwgkﬂ94oﬁietel¢@mqat e@rtmtear contact pads 15

Cl r lc'df thelihtegMie® BircuiBYL aﬂefbrgl?g?it hie, coQ?acpﬁf'itﬁ‘lQth%gntact bumps 17
| i MDCONpLessi on mos ni c
her g e aC e EIERA" o7 ek A 5 AT t pfthe integrated
bI ockirdi6]1 af theflekibd smgsttdnewont act bunps 17 of the

30 flexible CII‘CUIt 13 .to it L ads 5.0f th
i ntegrated ci r & ¢ hcﬂn l?hblohl% P& I}]t?céuP? s'15 of the
assemti¢graighi ateuitekly htesbronghh mm: hOIﬁtaq:tswdh tlhs qogtaoy bdmps 17 of

fromathgie @ilrdugtnB Qﬁ%&f nédegd ‘ééﬁédotopfhgvfxggf(attQF%ﬂSEf § £And/or the

&ect roni ¢ subasge owWn i n
cap&tiblneirgwt 43y Mﬁemaptwa&%m dbe soBlact umppsk7apf ithy flexible

por t tigduiof3 albthie r&bﬁt@étqiaagi 18 of el 1hteéﬂa,te<ﬂ§adﬂlhtsﬂuﬁr§ @dated so as to
accor ai

anot HigiiaeTan of M @Rt Bumh 17 o i T PR grypact pads 15

undePfas$ure iagd/ots@dc snangy tnapde wsiliyediict faciiitge ngctofusioneas shown
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inb e Circul conta
Bunperayspeedl thessbewnimblogk 286hat i vel y be for rred

havi ng cont act ;PR SnaMal, ChotR! @isidft of e[erreslneacgﬁﬂb@m to the

to the stress mtigatjng/oxidation |a
contact pads 15 andgcunnggof the epoxy underf Gfl occur simultaneously in a

manner which reduces the time required for these processes, while providing an
electronic subassembly having a reliable connection between the integrated
30 circuit 11 and the flexible circuit 13.
As shown in block 207, following the act of applying heat 205,
the flexible circuit assembly is removed from the alignment fixture.
As shown in block 208, encapsulant 22 is optionally applied to a
substantial portion of the integrated circuit 11 and the flexible substrate 13
35  proximate the integrated circuit 11, if desired.
Thus, according to the present invention, a reliable method for

attachmg an integrated circuit or the like to flexible 01rcu1try i1s provided.




penetrati ng shape di scussed above. However, the

contact bunps may be fornmed 5 according to the stress
mtigating/oxidation |ayer penetrating shape di scussed

in detail above, if desired. As shown in block 202,

epoxy underfill is applied to the integrated circuit

11 and/or the flexible substratk 13. Agai n, such pre-
application avoids the need for |ater w cking of the

~ epoxy robiges dup|to the updesypigrfommatisinoefkstres cracke within the contact
| Nt eduaiRGf eid Tdxiile achiirh rd hRtidaRld@indGhepbky uRd& il is optionally

pl aced..into.the alignment fixture so as to _assure

pr opéﬁﬂ%ﬁ &h‘h@?ﬁ FRHTINEHRC Py f-‘ég?%l? SEPEHF Agplicaipn giiheat to effect

r espepbxy ondenfell theng. bl e circuit 13. As shown in bl ock

204, the el ectrjcal ts. o[ contact pad 5. of .

the integrated It;i%?(]:l it %Q{f.%ng?%t E)}i’eoﬁ %?PC‘?WPH@E’?% Ky ataching an

wi t h 1ntegratedneisaitit bargpdletible Thcuit ddserifddeketsire apdr showtn in the

13 S QraAgink® réfGchist ' h inventi
r@Rink® rdR&ehist &l a?%r%%%@%;?&fe?%ﬁé@éﬁqbdﬂfneﬁt &t %Pg mmvention.

inteﬁ%&%g circurt 11 1 exi ubstrate )
As s i YENus spedpieatiopy ard addidonsomenbe masgdo seclpembodiment

the withoegdaieehg iffostite %;ﬁriﬂﬁﬁd RESIBE tHeinR e, 2For example,
‘Wit h the cag%act QUnPs.l of flexihle cerU|é 13, .

en VAR FUIeie) slectanie dewices, (ifeaiheg wigassied oifcuits, may be
and/ eftadhké t@ fetibkxditvhitricadcotditg dodthe Mpésenpimftntédnl. arhys, this and

t he . A7 of..the flexihle circuit an
e SERL il RUTHR: ol ol micy B diviops b it sttty W art and
heat &@yske asplementedctol dapt ¢hef peiseort ofenthe Gwntsecin a variety of
bunpgiffeferdt Appitari6Ry. r espondi ng contact pads 15.
F essure and/ or sonic energy nay be utilized to :
acilitate such fusion, as shown in block 206A. This
application of heat facilitates sinultaneous curing of
the 25 epoxy underfill 19 as shown in block 206A. In
this manner, both fusion of the contact bunps 17 to
the contact pads 15 and curing of the epoxy underfil
occur sinmultaneously in a manner which reduces the
time required for these processes, while providing an
el ectroni c subassenbly having a reliable connection
between the integrated 30 circuit 11 and the flexible
- circuit 13. As shown in block 207, follow ng the act
of applying heat 205, the flexible circuit assenbly
is renoved fromthe alignnment fixture. As shown in
bl ock 208, encapsulant 22 is optionally applied to a
substantial portion of the integrated circuit 11 and
the flexible substrate 13 35 proxinmate the integrated
circuit 11, if desired. Thus, according to the present
invention, a reliable nethod for attaching an ‘
integrated circuit or the like to flexible circuitry
i s provided.




15 Probl ens due to the undesirable formation of stress
cracks within the contact bunps of the flexible
circuitry are nmtigated and an epoxy underfill is
optionally wutilized without requiring the undesirable
separate application of heat 150 effect epoxy
underfill curing. 5 It is understood that the

exenpl ary nethod for attaching an integrated circuit
to a flexible circuit described herein and shown in
the draw ngs represents only a presently preferred
enbodi nent of the invention. |ndeed, various

nodi fications and additions nmay be nade to such
enbddiMBA  wi thout departing fromthe spirit and
scope of the invention. For exanple, 10 various
different electronic devices, other than integrated
circuits, may be attached to flexible circuitry

accor di ng t oAt hethpd Eyattacting e firt electriThlcomponens taagecond
ot her Q%Pificatio s _apd .addi t.i.ons may be obvious to

¢ noteetipf Somugpt PR elhog SHIISREY be i npl enented t o
adapt t femiih@edidct pad@Bbh MR firflclddRall BdpoNaimlYy Of
different applications. 15 16 CLAIMS 1. A nethod for

attachi a first electrica onent to a secand .
ol cotr1 AR isatraReath St GUEES s T S fegtice
- CoNgoasrioneAd $hd! Betadt infds! Bdvig) 8@ Ghipd HhiBOMRPARR! locA Ndress
form ng correspondi ng contact bunps upon the second

el elildnp atithirc heontesi bunpseafizo attacbmebuodpibe lvantaetpuanps to the

shape ich mtigates logal stress .buildup w.thin the
cor e ity and 8 p6Tevio e elsG i i Rich BebetGes
t hepene@iHoAGY af 8&ide BIVEr df1iBe EMdcRBAdsRETRTirdtckRtritaVdingita
shape whi ch enhances penetration of an oxide |ayer of
the contact pads of the first electrical circuit. 2.
An el ectrical interconnect conprising: a substrate;
and at | east one contact bunp forned upon the
substrate, t Hhe eeshicatintebeompée comanisingg a shape whi ch
mtigates bﬁﬁ@k giress bui | dup with the contact bunps
after att™HeHIEREIDf the contact bunps to the contact
pads ang; fohg onee&&@%uﬁﬂmea!ugen BR\UB R, fRape whi ch
enhances penetration of an oxide layer of the contact
padeniaft imep($) hayinged eleapeiwlkith oiitigasest local stress buildup with the

contact bumps after attachment of the contact bumps to the contact pads and the
contact bumps also having a shape which enhances penetration of an oxide layer

of the contact pads of the first electrical circuit.




