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Connecti on Method of Conductive Articles, and Electric
or Electronic Conponent with Parts Connected by the
w@emaaeiedon Met hod Field The present inventi onPCEUSL086/013273
to a method of connecting conductive traces that are
formed on a substrate. Background In an electric or
ect.ro Q
CS)PBFctfont etcglfo(acon Qi{uctlge Ay *ml{a 5> acggﬁi atpg ogrqilrlé\é{r}lé% le ?Comaponent
menber is ceihgEiredCémnatdithy the CimeotichMehod FoOr
exanpl e, when a circuit board having vari ous
.electronic parts packaged thereon is connected to
other circuit board, nultiple conductive traces are
for ‘T‘ﬁéj{)féﬁbrft 'ﬁﬁleﬁf‘&l ﬁMesttB% REh&d oicdornﬁé{it ﬁkc@ﬁ&&%ve traces that are
respectively, and two end portions of e
formmafl bh-acobdatst or s are respectively connected to each
ot her to connect the two circuit boards. Various
Baﬁgﬁnecélon met hods such as sol dering, conpression
& ion, connection using a connector, or the |iKke,
ar elicandedas efelb@fort®EuBSdnean a @fulséehditor in which a plurality of
mul ti conductor. However, in recent years, as the main

coraiprH PI @P‘i@éat ¢ erre?ﬁfd@m@d%l%bﬁrés eppariad tpsothesmpliicenpguctor.
FOIE: éyag@?er W%@ E&ard%giihg vQP&hs% f mﬁqﬁ Bécr%ged thereon is

ctors ave becons 1 n reaS|ng :
comrertsd kngnotiompgctit boardpaniiplr@ndadtive ptatesedre fmetdanyhd e and
ect of the inventi 9&%OVIde an article
a

the U GiPt RO PSR i B bl R gt g R ARy Gorhre

reshEcRSEly %nhéc%edstl?lreﬁé{?&h@ﬁ%%ﬂﬁéwt}{e&@ﬁ‘cﬁcﬁﬁ pSdrdend to a
second end of the substrate, wherein said at | east one

conatoiseenneciivn m@h@cbrsﬂlplgaﬁr wideriogf eomppragsicsl conedtioal
conpectj.on between a,.fi,st_circu be connec
CO‘F’RS“?I} PSYE SRS TOR 9L “%e S ?rﬁtc8n%%e&eéa%§ &8%1}168 27 Pﬁfﬂ“@‘ agulti-
colRicRONHBG LR, Riretdie yoi s ol theaftin®ody Beelstthis bhhdtRctraid afparatus
heat - cur abl e adhesi ve on the first and second ends of
hag brsomainpeaad welles widthandsrpestion of eprsiupipeshave become

mc‘fé%gﬁingé'[ ¥, BI?(¥ %{h n%éconi%l:@oﬁ%eaﬁ? Qr%gfo’h gﬂtgh{lie . 'S?V ention

es a’ rising provi
erX|bIe substrate haV|ng at | east one conductive
Sutmaay on its surface; disposing on a portion of the at

| ea?)télie ﬁgﬂeeﬁtggégg ggfleg'ggrf pr%%lflrda E .!me artic eec%lm\é%smg f?ex1ble Stbstrate
having at least one conductive trace on its surface extending from a first end to a second
end of the substrate, wherein said at least one conductive trace is configured to form an
electrical connection between a first circuit to be connected at the first end of the substrate
and a second circuit to be connected at the second end of the substrate, and
a heat-curable adhesive on the first and second ends of the substrate wherein the adhesive
comprises conductive particles.

Another aspect of the invention provides a method comprising providing a first
flexible substrate having at least one conductive trace on its surface; disposing on a
portion of the at least one trace a heat-curable adhesive composition wherein the adhesive
composition comprises conductive particles; providing a second substrate having at least

one trace; aligning corresponding traces on the first and second substrates; and bonding
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conposition conprises conductive particles; providing
a second substrate having at |east one trace; aligning
waeorsaspendi ng traces on the first and second PCT/US2006/013273
substrates; and bondingthe first and second substrates
under application of heat and pressure to bring the
e R BB BB Sl DB b e BARL P 2

corteRpRetunt wﬁd%s ﬁm@erecﬁhmmth ol flédvagnd GurB thedddhkdige around the
conductive traces. O her features and advant a%gs of
®

traqep.et ipATBPRIAGEE (AT thes thegpeltiaa poimt ehibe endusty

drawi ngs, detail ed description, and clains. Bri ef

Des@?ﬂe??éaﬁﬁesoindt J&%a@ﬁgéé" o@ g% bl &htioh Wifl 1R a ﬁgﬁ%ﬁ%ﬁ We following

for explaining plating of non-corrosive
drap@ngsodateitedalesapivncamordaims. a f | exi bl e nul ti - conduct or
and a rigid nmulti-conductor; Fig. 2 is a view useful

ain ormation of roughness on conductors of
Br':g?i)le Fprﬂoé“?ﬁﬁfﬁ)rggmctor using a die; Fig. 3is a
Vi eRigis & allietvafseRik ﬂir@b(planﬂn%plaﬁng:wﬁ@ -@rrodivelneathlieformed on
mul ti - conduct or havu(r:fgl roughness fornmed thereon; Fig.

congluptersof 4 fisxible arulii-corductor gpd p migithmyltieonduelas of t he
ooEnes [ RBLAT BEAREREEIS: ol ks et o
fletibleimatiedntidomsing 4 diewhi ch: (A) is a view as seen

fromaxial direc n of t he conduct or

Vi eﬁ;gaé ISRBTVTUSEI {H SXplepming ¢ “&@Fﬁgﬁof?eé‘ﬂﬂénff@% C?Wéwtor
haﬁff%%u%ﬁnés@?orﬁféﬂ%&&f Fig. 6 is a view showing a

ro lam nator; Fig. 7 is a view useful for

expFig Aiingvisrosetnl fa eaplaping dinsmsiahs gitire neughsessdomned on the
Cor@j 0osscope Fig. 8 is a viewshowng a flexible
fOf%conduct or and a ri gid nmulti-conductor aligned in

POSTig. 81 a Fied: shBwir @flaniBe nsll8WoRgudordal Bigradhgsive [@inated
for tenporary bonding; Fig. 10 is a view useful for

theé%@pl’éll‘ﬁhlﬁ full bonding; Fig. 11 is a view showi ng two
ri 9 1%'\{11 9&%%091{ %(%aneerﬁ&F E%gndﬂcﬁorf fha' | exible
'n a

I -con 0 ne se
(B) is a view as seen from the direction perpendlcular to the axis of the conductor;

Fig. 6 is a view showing a roller laminator;

Fig. 7 is a view useful for explaining procedure of position alignment using a
microscope;

Fig. 8 is a view showing a flexible multi-conductor and a rigid multi-conductor
aligned in position;

Fig. 9 is a view showing a soldering iron for temporary bonding;

Fig. 10 is a view useful for explaining full bonding;

Fig. 11 is a view showing two rigid multi-conductors interconnected with a flexible

multi-conductor in a mobile telephone set.

Detailed Disclosure
At least one aspect of the present invention provides a connection method which is

capable of reliably connecting narrow and miniaturized conductive traces, and which
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Detai |l ed Di scl osure At | east one aspect of the present

i nvention provides a connection nethod which is
weapahl@3of reliably connecting narrow and m nPEI/Usi0p€013273

conductive traces, and whichpermts repair work to be

carried out easily. At |east one aspect of the present

invention, ,in,associ.atjon..wth above-descri bed
perénétﬁﬁe%afﬁ%%rlﬂ%tb Saf,ﬂeSrOB ?a&‘é% an electric or electronic

dev ¢ Ragtaniespaed obthe phisentdoruneed, i if Assweiakiod withi®ove-described

substrates of the present invention may have single )
connpgiinsmethgd, Hrg;ﬁfi@saqq g}eq}m pr ¢lesiEonic céﬂvgﬁedqoppgptqﬁ by this connection
mefi@gductive traces, or conductors, arranged on its

surface, and are generally referred to as

" muThé substraigs bHihs pleshbtlihvention dhaythavs sinplelttades, pui typredily will

cirguit, boards in general (rjigid circuit board,
bR &) FBRE S G OBSICBP B doH S datiine el 15
ger%gal@ A8 af*mAldRNHEorsA M Lot RRIHE IR TuddBYinfliScuit

a "JUHEE(.CIICQIt," whi ch can connect two other
boards inj gevenat (rigid eigquithaand, dlsxiblaievduitdoari) and bisewits. prevtided directly

| east one aspect of..t he thod of this invention, ..
on B SRTRog L SRR DU ORI Y i s prRECHIrY | wjeh can
corlne@a8®- otfidten g nBuidive, SuERESS dafi SRNRGF@d by

metal lic bonding or by nmechanjcal or physical contact

bet fé&astrneasrect ahite siathaskoidhis doysstion bieyides supssimnosecireas of
a p9i¥ opgc?rd'u‘éﬁ'\'}eat%c% .alﬁﬁéec%rn fetive 8 Eégaatre @orfﬁggtﬁd %ﬁr ETR?@EQ% bonding or by

connecti1on can be reali zed. gy usi ng a heat cura fé
meelcinési vephysitahc@sach btteatn mgtadd) hed sonpodini poftions are connected by

cont aj ni .caprol actone nodi fi ed_ epoxy, resjn, .
hesieuiaBlfARERIES, SN AJCRGTMBE CPATRCeh SHEeRARgr BYCiiPasheat-
cur@b16 QR s St he A% Helt cufshlS Bshfbsitbnfdoftairdihg cA6lactone modified

superinposed area is the area where a pair “of .
epayiylre$inchspdnneation and re-ognaeteondiverdpaippeuk wint be aomplished easily.

of her . ts of t.he present .invention will now.be
s Shh in g T B Sl Rp R SR b st 1 hEHR gpaHpditi-Sonductors
10,d1004é BOS 1aphevivil cactb@lédient s thereof . There are

various nmulti-conductors formed by arranging a

pl upapsctsofghe prpsenidrvspgonilhneyihs deseribedrindmdail withs¢ference to
. rigid: J - ductors fornmed by
aplgeiuri%%gl{awgﬁ%o@ﬁ ﬁ% oegrgd nglﬂéeﬂé% 1h3e/1%§?1 a rigid substrate for

]E)ac K‘hgie rbage edriak mﬂﬁi-@oﬁlﬁlgtcﬁs fdrined bh |aﬁ?1|irgihg g?ﬁﬁ?)ﬁtfﬁo@ ESndélctors
ormed by arrangi ng conductors on a_ flexible fi and .
on @ﬁgbatﬁaréénem{v@x PYIbES g ?}Far%ﬁd_weé) w@;—m@%&s Kemed by aganging
cof 6 D OB B kBB L
coniukctorrs foomeld by errsnging eovslotiooonod flétibbeifling and the like. Flexible

multi-conductors include so-called flexible boards. The present invention can be used for

various connections such as connection of rigid multi-conductors, connection of flexible
multi-conductors, or connection of a rigid multi-conductor and a flexible multi-conductor.
The conductors on a substrate, particularly a flexible substrate may be digitated,
i.e., the substrate between the end portions of the individual conductors may be slit or
otherwise separated, such that the individual conductors on one multi-conductor have
additional flexibility to conform to the conductors on a second multi-conductor when they

are joined together. This may be particularly suitable for an embodiment in which one
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mul ti-conductors, or connection of a rigid

mul ti-conductor and a flexible nulti-conductor. The
w@omdatiess s on a substrate, particularly a fl erR¢DUS2006/013273

substrate nay be digitated, i.e., the substrate

between the end portions of the individual conductors

muﬂ%%qn@lﬁcgég {Stri (fcl,ri] %18% Fl% 1\§Afﬁ§1bfee H?{h%tt{ages S n C‘tieéﬁ)tl%g\}l@ conductor

on one multi-con
are diftiiatedpthal will & iablelth tynfomm eoMhE aadest @ the eighDRAUCERIdECtor) which

nd _mul ti-conductor when they are j.oined
wuf‘gg)& %é.a better; conpegfiogdepygen .ﬂgeumawrl%laé ﬁnneamp@s%traoaﬁ
Ec’dcﬂ] d@?ﬁ\ﬁ? CQE&MIE Wig g8 Q%&%? hlr %#Jeg 8 annection of
one |s exi b e traces on t e
a rignd| ki econdant droemdaer fexalblg nnﬂnﬁednductteyxs ai bkampieab]oevewr as
conformto_.the traces mul ti -conducto
prefiAnR St P peRR s tihetif Sitabl e ARy (A BSrae Haible and
rigid @dbs’ﬁ'afgd ahvim ?@I%Eé BRREE@rd TAE 8Sndulhes &Qﬂi%%%ét&'fbs% be connected
mul ti-conductors will be described with respect to

maﬁbﬁﬁ@é@ pbthespme, Crrldgff@remmaterlebnduct or and a flexible
pever revi ous
T RN B 28R B ABTRG LRGP PRV Wi 1.
Thefdible aﬁulﬁmﬁcﬂuo%xem ibfermRAdSf b ipﬂir%t?@ﬁ&bﬂcﬁicﬁﬁ 1DaVARGS a
trace conductors. The conductors on the substrates to

conguetigrmEerdds Utk BEORREd ellpy. armaecate spesifierd srpeingin,a flexible
ri;a
resiAHRL 1 nd e R GoRlfclos SORERERE o oyl pf efctor 22
magaibftd metoh dudt ora d(@)pelsalfog[ arexhged ata smemfmﬂlspgcnﬁ on a rigid resin
a conductjve materi.a such as
subGEb A Blaedertt Do Aot RO SRR G g g Lout or
exafﬂé% 'b?'a%)hbﬁﬁl*tﬁbfgfréﬂh'i@ ﬂaéﬁhoértﬁl thdgkd. 1 gi d nul ti-conduct or
is forned | ural |ty of conductor 22 nmade of a

rret élnong:gehsme mgtal @pemaa thembe farmetheredhess Coaldscpte‘(slafs itheed

ou BT (S B R RET b 5 Bodirers EE Rl o abour

256 @h, Aaniatieef d%k‘ld@ct&hpl ald dﬂ%@ﬁcﬂ@@&'l’z AE AL eql 1 &R other and
i ke. A non-corrosive netal | ayer may then be f or med

is acfﬂwttdmsen toonitut 100 emaanct the spadimy ivodo a fawaensgimtitiebout 100 pm.

Thcondu%gors The h ht of the conductors 12, 22 is
b B1fS WPd“ﬁBB‘E?F Xﬁ%&ﬁf%{ mapRarin §ig- donduct or 12 and

of TRNABRIhINtiEReBhdh-RARIVE R 1hRr RAGR 0 RSfea DY a'p?at g

few tens mmto about 100 mm an the spacing is al'so
methedy ql@ngglnfﬁrmgtlglb@mot lioGtede thivvesbodr &o Sbumthei nonscorrosive layer,

nanne
« 1NN SRS SR TATNT bty 2P Yo o ey in o on-
corfo@fmm;plan@ taith BQshiihiadhe edntdian Bly. fi O4dMBi1b1ed nbS-cBPbsive
limted to this nmethod. To formthe non-corrosive

mefahlpgers 13, 33 agireipectiely formehandreoriace el epndaciory] Y 22.
meetsé of B8 g}ﬁ%dol ygrol 30%1 1sba%oumriE t& aebout . Sa qoneors osive

At the bottom of Fig. 1, a flexible multi-conductor 10 and a rigid multi-conductor
20 with plated non-corrosive metal layer 13, 23, respectively, adhered thereon are shown.

Although an example of so-called dip-brazing method has been described above,
other plating method, for example, electrolytic plating or electroless plating, may be used.

As the non-corrosive metal for constituting the outermost layer of the conductor,

suitable metals include gold, silver, palladium, platinum, tin, and alloys thereof may be

4
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nmetal plating bath 30 shown in the center in Fig. 1,
and pl ated non-corrosive netal |ayers 13, 23 are
wo ewpatteByel y formed on the surface of the conPUUSI086/013273
12, 22. Thickness of the plated layer 13, 23 is about
0.1 to about 0.5 mm At the bottomof Fig. 1, a

fl ib mul ti-.conductor . 10.and a rigjd
usegh ffsr» tﬁlﬁmﬁs{ﬂa ﬁ@ew%s%émﬁf IR %%# Ay thogeformed by cold
Welldmggﬁwh%n v2Rding, e&ﬁ%@ms\(@ﬂ wondmrb%qeaﬁ@a eABwRT& ﬁn&m the

ough an exanpl e of so-cal di p- brazi ng net hod
cormg@meeﬁh@tbgﬁm esgertioventiont ameadhpslm $umepurds dnslofixes dire metal

conﬁgatngsea 5%1 cidpel{: %Joolll%t I C%t%etg%#e:aga& ! 8ntﬁ%tf ta’(rt l cgofn%ugtors ma)géufﬁce to

for@ON&inhédtion N Wek Bighddesk ao WBGtre h 8Bl @hnddion CoAMGINAEs joint may be
suitable metals include gol d, silver, palladium

formpditq WUﬁI?IYtCPWCCE\‘PRildHWW@ eﬁcﬂb@té@f Iﬁﬁyctm}g@dmgwl@amlc
joints such as
Vm% gégugq}%@gﬁ%§K§§F%b ﬁ%agﬂ ?lon wel di ng, and
di f Thes, prefémbigh aigerhloosbed, bEﬁdm—ﬂek;i pottiondves forsied o tlllenconductor
onn ction t hod, of _the present invention,
12 %ﬂﬁe eyledpitssmguctan il s Thiges done Togsirmeshe GWFEOH of the
corRifbiofl 1 PBASE flcQib muifi-Oidube b hafihR REneRI3% orPe A8 multi-
conductors may suffice to forma connection.

conducter 2t leesperiormed ddarr &i lgu 296 alyieav usshirldot ¢>mha,m1ag$1m fodmation of

nor@ﬂ%zi{e%{i%)ir QAI i)rgﬁé g%%ﬁg?o %1(1_51 I- cc|> ’[i%r i? biﬁ ﬁl rfﬁ‘ﬂtl -conductor 10 in

a stelelds 366 & thE DHAGIL OF Figay b e@%ﬂ'ag@ﬂsﬂﬂn@ﬁl@m@tlﬁ véhi§OprbBlusions
phase | oi nt Then, preferabl an enbossed

41 wohe shape of ppi-¢ieslar 4ylinder graormehsidnby sidad it 81is a iegf showing
thetdé%bflé ﬁl)ﬁitp {;}(ﬁldﬂwo; ho ﬁgxﬂgé’ ﬁér? E‘lﬁ%& rtidif) lh,I% {drﬁleg %Q g?gc?lh%d above.

connecti on®o cond
Thé bl@muklbﬁs ey be anyondtablechaidsuahds pramdiduy dacthﬁ)gulz&Zrdmhd square,
d multi condyctor 20 to perfornmed | ate

ethTlge n gﬁ% psrtmné%géfﬂ &9 Plroardee%@ﬁﬁ gfeﬁfrlﬁa mial cpa&&ﬁb@qcewe they
all & tﬂ%ogghééflfeg toRRhdeR slf& & 1538 FonBdRken Ml dia1GRREHE Biits.

X|berru nductor 10 in a state as
s h o\he $ime oftbe Inoll{ﬂ@trp@homlg will dapenproassleld faatpas BEBﬂhe aize of the

Ld 40 i.n r ot r ns 4 n t
heigngdrghvpf P B dibe pirite Rty B QG Peftgsonguetor,
etcl A FreRiré SHOVE 6 nbhFlaf p&¥bRNE Wil bt Ge&piBEl6E:Q Rmﬁpreference to
havi ng non-flat portion 14 forned as described above.

FlgTﬁe protrusions may be any suitable shape such as
ar e

no neK?nf@t%£ 8% e%t8ﬁ lB%rtlﬁgl BLIJ?n 1?}’ ef)e Y 8%113& g%@le conc?uctor height H x

(abEIﬁtt @5’ 14 SRl @ aﬁcPH@PﬁtzOQﬁ?fwfseabBﬁﬁDO 18labOYy ztol@qm@dhey ve
be nore easily displaced from between the netal

c 0 nDaptlh Ipof tht soncEvgy of 21@ n@h ﬂath pomlxon-lﬂl 1apre|ﬁ&:raluly enudl 4o the
confbe SRR AR 360008 I 2B e i
useghQind N@eieh boﬁﬁ@ﬁ‘i‘éQ EPfh% mon-flat portion 14 is preferably equal to the
conductor height H x (0.5 to about 10), and if H = 20 um, L is about 10 to about 200 pwm.
The optional non-corrosive metal (which is not shown in Figs. 2, 3, and 4) may be
added at this time.
Then, an adhesive is attached to at least one of the multi-conductors in the area in

which the conductors to be superimposed are contained. Several additional characteristics

5
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etc. A preferable size of the non-flat portion 14 wl|
be described next with reference to Fig. 4. Wdth R of

wo b@onows3f | at portion 14 is preferably equal tRPCT/H82006/013273
conductor height H x (about 0.5 to about 10), and if H
=20 mMmm R is about 10 to about 200 nm Depth D of the

of the non-fl ortion 14 | prefera y..
ore R I 5t e ovedi s B ooty Srarssteablicn are
cofdidBred®elvif H=20 mm Dis 5 about 100 mm Spaci ng L
bet ween concavities of the non-flat portion 14 is
pr efﬁﬁtaﬁ!eﬂeé&llmmuﬂbcqrﬁﬂcwbh@ giad e rigad iti-bdbnducOr 30 e aligned

in 1%% o S%Q#?jlt tﬁ@%ﬂeg%ﬁdlnﬁocon torgsaml%roR%r?)éfup(smpgﬁe% ;ﬂ” thsi

ad}Eb@%xhlhltEtagBmes% it hayaedifflculayd bteaddednial té Bpardtd M8 two
Then, an adhesive is attached to at | east one of the
mulfireenductortiocogest alignimpe eaosa Therefe.dhe edhssive peaferably xhibits

httfe%r*ﬂ% tmé oﬁ gﬁh%tnﬁQt ssﬁ\f&%ﬁ rﬁ]Se%tH onal

characteristics esir e for the a erused in

t heware stamay benmefarakdmto t'ﬁmpemn(b)hbasrabthe flesibleaguldir@nductor 10 and
on red el o First, .the flexible nmulti-conductor
the R T Pl 0 AL ighetSHAOEQT BEreiPe: Heagheths hetorably
exHIBIEd thél@hess Pbitkigss Ad @ul%tfr@)%? diing neapd Hf-ita%'hért ?Eﬁod

pr o&gﬁég superi nposed. adhesi ve exh

tac gt prpgs-heagdingds mrfdrmdl Thairisl wlnﬂaebemgﬂsaamdngletthmble

RG0S 18 5}t RN P50 o S804 Pk P BEFR

layélis tohltbe cindnerotsadiitadessh dther.NTh @8 éﬂllﬂf&luﬁbﬁtgﬁﬁ@ﬂfetaﬁ Peferably
roogmtenperature. Then, it my preferable to

r‘i”é‘?ﬁé phaseuyn%@ﬁab%%m thew. 4f bubhm gre g@waed by ﬂmchoapmss-
o, bl SRDSELPLLARN 28RN0 EGLHE il ol

erore, sive prefera
plaQEbdne td@esdasstidnuiilwatarin ée afbbks ubdértgghmahidtty f Qhu@ 1t is

desalrﬁ ttlileg %hq "ﬁ,ﬁzxpgvl\%éc%rﬂ%ohs%{g& (t)gg g@t?g%ggxiage)g(t?%%@s %vrlfeg rhggtgd.
Mul O tEONELCHRH, 1§1Qh@ﬁﬂlatl B@iter df.ghéjh réés 'b%ﬁ@ﬂ% Ctlinﬁtr is. 20 relatively

are pressed together so that nmetal ‘Tayers o
lovcienarstwesit solesiask thaigbh C@tdmetors Ppmojestinge fremitbel subestitis 21 or the

s 37 SE A GioP st oEIE SR atpobfiebine T ponductors
mapeess lilﬁﬁdbﬂ@ct wikteeddBoer.cont act may be inpaired or
dest or short circuitin ' take place due to
conteidainof b cumeetion tbvava the Btibl avideroniay 10and h i
mulH88 by 20 Iﬂ%@aené fo ﬁaﬁ g %&ﬁe@p)e%o%%f)sﬂlol\}\lﬁléezedrﬁglgltp\égpits this

conposition generate bu
connection to be disconnected easily, and after repair work such as replacement of either

the multi-conductor 10 or the multi-conductor 20 has been completed, permits the
connection to be restored. Therefore, the adhesive composition is preferably permits the
connection to be easily disconnected and easily restored again. In other words, the
adhesive is removable and reworkable. In this context, “removable” means the adhesive
can be heated and softened such that the bonded articles can be separated and
“reworkable” means the adhesive can be heated and softened after the articles are
separated such that the previously bonded articles can be rebonded, or bonded to different
articles.
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On the other hand, in the initial state of the hot
press-bonding, that is, at relatively | ow tenperature,

WO Roobd1@esi red that the conductors projecting PCDIS100€013273
substrate 2 1 or the film 11l can penetrate through the

| ayer of the adhesive conposition so that conductors
I.n addition,

ma t ont.act vvlth ach ot
he AR R G AR e 85 SO Br e Gitanfit Weghoat-
curabld atlheyivel @ithe plebdnt ireMENIC AN e oﬂ@@rﬁg&ﬁrxfeﬁt bathé hedtRBrable

adhesi ve conposition preferably permts this
adhegiyh o€ thegresent Huentioads Hekebt PéaSSeladierlwﬂelabmnamred wheghaaltows it

to é@?t”eﬁ V\ﬁx‘é @u@s% t ok (|¥ fgxg%t@gte@ Eg&] i e eene%{guﬁ%ﬁtt 8?eggaggo£ment of the

or t has
heq&@nmbie@d&lhavez compwiticarohilseap@iicmednodified efdxk gesit.he

c oDl e Rl pf (he B GecoHithle AUIF R ot Sipmpsgnt invention has
a cfy8allRcqha o A dp exérﬁpl@t e Er})ﬁ%ﬂ%ﬁhﬁﬁﬁnﬁf b&ﬁblﬁ%afé%a&gog[: én.odlﬁed

renmovabl e and rewor kabl e. IS context
CPOFF APN (hﬁéela@fmgﬁ?fv@ed:mswmdd&md@@oayl cesad) benmdirsaoaiponent. The

b85S OGRS B ESS e s composion

andsthfig &ﬁﬁdlpa(f)\tee&ﬁsdoh@as@&tpk&ﬂeﬁ&s%&‘ eheSIRRAERHBIE adhGR/et @éta result, the
t he E@eV|oust bonded articles can be rebonded,

heaf gvraklg aflbesiyr pebititiicobastancaven bafarabitidetivg aod nfp‘mimpﬂ adhesive
cap'aﬁﬁy or }fefgju E&Q%ﬁflﬁt §%1{% O; plr%smg Qc#e mﬁ\ggpe{l egﬂxy {&tsm forms,

heat’c heS| ve o esen

updndaatmg) rcaetdnod progntt labingledinpatiosal meblak athasiey endhereby
is lLightly cross-l.inked af t er

t
iR RS aU e H edrrit s g FoRRO i
submegesahhds wWieh ﬂgas%%{to? Akt &h 1ntve111 Tl § 1< Hﬁc%da mblifie§ 85dxy resin

one enbodi nent of the heat-cur a
has(f:@m@ogqttwaiwt@éﬁmwiky ahapt H)Geiotaboet 33060, fpree‘ekablgcawut 200 to about

atoe dmsn eat - cur abl e
5,088 R8st pieTtRy APEu S %0 WBho o0h MSHBSEiSy s Fving such
an §JoR$ equlF@lE:nﬁli aﬁmhﬁrm&lnﬁav‘éﬂédﬁ& bt &RSn RO aREN ﬁﬁ%epeﬂ&ﬁ’ﬂcﬂ

caprol actone nodified e% Xy resin (hereinafter

IndWé‘fl%Sr@@dmldér the tradenaiei cd @ LEEL Ce@trlns) as a main

F1 carnr ey FRENGE BB o B3 et Bv e diah fur ERGR, contains

a taalmdeduhug a(galit Arspitabie tack g educel gapehCis Riedfink | @dcPnutiP8cid
gﬁg cur abl e adh sive. /ﬁs a result t he heat curable
addyef{herepeattes fefpired ioabioensi Bilasian / iseexanarip aelé@ﬁmp@x")anu

confNAI ARSI IPHREBHVELILARRR rhbdlﬁe&' Qﬁd}gg'gﬁ ' ﬂ]geﬁlHnele

ordi nary epoxy resins, epoxy. resri
isoqypourichasad comgplen 1shamdeereuillp neallabte, faeixagpB; ﬂbﬁﬁﬁﬂh@%ﬁ@emmal

i A B B R S iteing of

heat-curable adhesive composition, reduction of tackiness of the heat-curable adhesive

composition before heat curing due to development of thixotropy, and suppression of
moisture absorption and fluidity of the heat-curable adhesive composition. In view of
prevention of embrittlement after hardening without impairing the effects as described
above, the heat-curable adhesive composition may contain melamine / isocyanuric acid
complex in an amount of typically in the range of about 1 to about 200 parts by weight,
preferably in the range of about 2 to about 100 parts by weight, and more preferably in the
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In accordance with an aspect of the present invention,

such a nodified epoxy resin has epoxy equival ent of,
WO y@eaaieBy about 100 to about 9,000, preferabl pCEHDS2D6/013273

200 to about 5,000, and nore preferably about 500 to

about 3,000. Mdified epoxy resin having such an epoxy
g TSRS il B30 o s 5B srmotine
epoky adpname of PLACCEL G series. The heat-curable

adhesi ve conposition of the present invention .

pr efherhept-quralln edhasivegopmetitipe thavifaghagentain thempinlashF gesin for

] . ' t is ani ' yanuric ' .

sk SRS IR AR REp S S BRI LB i

PhehSoCi¢sinus b chetbplasitomebiaxvijh chialh erdifiehnatucaiie Wf telutivele high
abqve-descri bed podi fied epaoxy.resjn. Useful nelam ne

molecylarswsighiy prdconsists of shishloxohidorinpnahisphenpl A o Phenoxgresin has
: . | ) '
exc%lﬁéélt L hﬁ%,'eafng]?:gﬁwg{a %%%fﬁta%&ﬁhﬁééeg (DA 4 b o-rcﬁi%ble%ﬂ&fwe

tradena dis effective
congtosiiog ol desimed sbdpet Ne abmadance wéthl a¢ leasthemiagpect of the present

. _conposition, reduction of fackinpess of t . e

v spa isstadhiirs Seghrb s Bt pumblee hesite sumpasision in an

amEHE réiatiteel 0ARE by HWeidhh oX HeRRM e REOxSHORA AFSILAL iAfthe range
nmoi sture absorption and fluidity of 'the heat-curable

of ahawfeld) to abe@ R0 Patts by welght,\pr@fwab¥y iprthe/ramee ohatsiut 20 to about 200

rjittl.e t. aft h eni.n it hout .i npaj ri A
parH9 miepdied TFRie B, MEETADY phbicS S it PR 8T oo
dissobued et the afoiepidcmodificd epadyasiincin/this hasyiar) bldeding @if the

canmpl ex in an ampunt of typically in the range of .
mO%@gE EPOKYIESIA biogt the éleatpaw'%{e phedkvE gampostien @qngtm gffectively
pretdifed mﬁoe)g{a e?lg%lﬂf]angﬁg QiR e-dOriBA %aﬁdg%dgﬁécg{&fs%f fod

nore pre erange of about to abou
mogified spdyy resin ghincraasd wltimate dohediOOstpaugtisarolytheveiad hdsisednce of the

nodi fi ed epoxy resin. The heat-curabl e adhesive .
heaf BiFBIG PATOT & TR e F Ul G TEPOT PO B EeTeLAlies gpestion can
be d¥4inddror ovenent of repair performance. A suitable
thernopl astic resin is phenoxy resin. Phenoxy resin is
a tlhethen phabeai-curablsi adhegivehcamtpmisitionmayi ¢padain,sh combinaton with
.0f rel ativel,y high . nolecul.ar weight, and.consists of .
or Bigpe oI R S A EE RERY KMo PRy SPERY FshBercinatier
refe@eaed bielly wWoTdpaRy tdsiny), .aRduees Bis*gyaNt-sRaous pért&tfu%lg

to forma heat-curabl e adhesive conposition of desire

limBechgsdong ps ik deesruph derariremn the sqopa of theAeveatippand dor exgaple,

. ont i i Cosin. o . ;

A b SEH Bt ROty BB GOVl o

resingplahbloviolac TPtk ¢raky sesiy, cyasolgitvobik typrecpord irdsiig dlueleax ¥poxy
resin, typically in the range of abqut 10 to about, 300

resig By SO\ ATNaF GRRXY 5Pt Q}P&aﬁl@eﬁwt@ﬁéﬂa Pyt cRBBYEes P

fludrha®RYbx?RQin, etc, may be used. These epoxy resins are, like the modified epoxy

resin, cosoluble with phenoxy resin, and exhibit little bleeding from the heat-curable

adhesive composition. Especially when the heat-curable adhesive composition contain
preferably about 50 to about 200 parts by weight, and more preferably about 60 to about
140 parts by weight of the second epoxy resin relative to 100 parts by weight of the
modified epoxy resin, thermal resistance can be advantageously improved.

In implementing the present invention, bisphenol A diglycidyl ether type epoxy
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parts by weight. This is because, in this range,

phenoxy resin can be effectively codissolved with the
wat@easms4d nodi fied epoxy resin. In this mannePCT/US2006/013273

bl eedi ng of the nodified epoxy resin fromthe

heat - curable adhesive conposi tion can be effectively

Ph en JLes i n
resg‘b@&%ﬂl e%rcarl?%re %e?}e gg’ ¢ lggﬂ%herotppe FROXYSERIR el P, can
be tigdiaB atpeefetable@psLy tbkinl M €dig BREBA ¥BeStype BEkxy 888 is liquid, and
thermal resistance of the heat-curabl e adhesi ve

candgppRs: f9r SRamplgy high femppsearerdgcierigiiesial thrret cambleadhesive
{
i L e A

resistancndiepte rhm@ﬂbmpemhue herdaimng end ghsy ﬁrmmthempmhﬂesaﬂbe

. a sﬁ_ecg nd (e:loxy resin %herel naft r referred go sinp

mprev 3 B,24difigu; the sangg of application ofqyr ot TS @Rt Fan %bwafi%neﬁ@pd
coﬂ@lﬁi&n‘ BHb@fdgeah 'b@‘rﬁa%@ &8t ?erﬁf% 'Stucﬁi Q%l?gl?&&yl@%ﬁi‘ f¥pe epoxy

fromthe scope of the invention d for” exa
resipiis peromeiciall yegyeitable.det exaniple ;ﬂwnBlowFClmmngA (ﬂman)wco under the

| ycidyl ether type epoxy resin, phenol
tracgeo ofggﬂf%ge%e%oxy resin, cresol novol ac type epoxy

r esArcurihb Ugdne Ryt ailed RSth®heaH chifabibyddhasTiS€orBRKon to facilitate
esin, aliphatic epoxy resin, brom nated epoxy resin,
thefcmag reagicnoidhempdifisdienoxsiesin andyhpsecordepoxyhese Eprnand
[

o o Bje g b U PR BR84SR R can be
obtallned hBaﬂ; 1mmewtmlfanpxd>lwemelvte)f¢hnmmsrelsnstmce sieat-alraylec\wikdive

t he. heat - cur abl e adhesi ve conposition _contai )
corRG B R CeBONE © Lot DBV 0§ Hym odighepors fesin and
the @i@é&sa‘?& efRha de’xy@@ﬁﬁt tyBflallp a&ﬁﬂ’ Wi, 3901t BB (S)taﬁs B‘ty\x)é'g%hg 'i)treferably

of the second epoxy résin Telative to 10
abope? ghebast 4@ hartsioiiveigh ang ovoye preirahly abart rﬁatb abagi3étparis by

R AR N TR S

amBRQUMAE 8et, (BRI BhP@HdeS HicHhiSnite, fc@ﬁélﬁg pbBnRFization catalyst,
"di glycidyl ether type epoxy resin"), in particular

imidagelheonproaad sy dsazinccgommand eéﬁpo&spaﬂe@:l% digyringmide can be
megﬁ&{e)i%'s g%#on%tsfﬁ H}ﬁ?{g Sg%f? 81{16}{} ﬁqg%ler\]x/énltosmt ; egp% s?areiadﬁltézta]g fQom

rove enper

tempkrainhe Méidt respacatol cﬁgl&dﬂd@dethﬁ twy&b@m alib@dliceodyiplifs,
[ et her type _epoxy resin,

by | t he, di gl d
pd}f%@’%?::agg Paéglln§ Ita’gﬁiw %’g’l Hylfétl%ﬂﬁf o9k maxhsarelerably Wﬁiﬂ deni ng
andagh@ss tb LA iobi g%’ %P&%aﬁl@g)fahﬁlés o ?Jl B 100

addition, the ran i cat curin agen can
partsévybwclghtenf ¢le lma&cmahldlaﬂhmnvef cmnnpwmongo obtlalrbEBreBdehlch has

rel ati ent | h a d c d e
supp i P Emtgrranecs anf pdva epibpiictithn Shetapred Bmahe s
adHeKiOB L &Bpositdkd Bhkh G@Qesit! BLAFbitd }Blﬁstlc flow characteristics. That is, when a

stress exceeding the yield stress is applied, it flows plastically, but it deforms elastically in

response to external force not greater than the yield stress. When protrusions of conductor
are pressed against this resin with relatively high pressure, a resin possessing such
property flows to permit the conductor to penetrate through it. However, when water
vapor pressure resulting from water content of the substrate is applied on the resin upon

heating, the resin flows and produces almost no bubbles.
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tradenane of D.E.R 332. A curing agent may be added
to the heat-curabl e adhesi ve conposition to facilitate

wo b@eaursBng reacti on of the nodified epoxy resPeI/anmo6/013273
the second epoxy resin. Type and anmount of the curing
agent is not particularly limted as long as the
desired effect But
oot B8 St Tarcf e P Bl B i nerleaipdi gy styrene -

butadibesiedins Cstyreas! bitdlied®yace@iti@éifs, nicthraine ¥esids) mblhine -
parts by weight of the nodifjed epoxy resin and t he

18@%@@@5%%@%%@ eglﬁamélﬁwgl@@%msmsx Rdyethgriipidepuplyether gulfones,
pof b BRI PLELL R OB F 3, ROMcs

hqmlimmtsta’% onym'drs olyfinwedig) thythe a aciytic copalgmet, andEd@mattide size is
of use curing agent_jnclude, but are not limted

not ggeatey %aw P g REdprably it EreéFﬁli)ﬂ%ﬁnl 296Ut Y@y anam de,
cat R} &R 'cafﬂa%eﬁﬁeagar&@esc ?ﬁaﬁc}iﬁ ’fgf 34056 8@&9@9&11 US.

hydrazi ne tonpoun ul‘ar,” di cyanam
Patchio. H6061862 (Ruybd eaal. barmlr@?ﬁ()sd?fr?g(’ﬂsukagbgaag eln)i; whichrard he

oL St el g s don Cemeraibre.
invehtiy Th %oﬁ&ﬂcﬁ%dﬁﬁcle@@iﬂ&rﬁqgﬁl Ifnzéﬁélg§ APLREatEM ctal Partlcles

nmodi fi cation thereof nmay be preferably used.
moiten gistal paiolepartpertipjesvie mdith aofaetat gwbecn paa'ttd o esoh’uyer nucleus

S t at s cur.abl e
maief e inebE Bl S B RTRAE o) b R G Fmetal e,
sihveuiol & 28 psb:rf ielte] Bad eaikel 4 Metmnoxidk |s@dd§asgﬂdldm tin oxide or
penetration of conduct ors through the adhesive

alugdpd Iciosile, Sifom ‘aCtlfVéélioﬁ nestals shehsasysiaghon; black| o wonductive
p019H1%]Fsgc§u%f1 SticfS ma ! di% qf}@ﬁkﬁ? t#fn tn]e erfl ﬁ%gﬁi hsgeg gh@% surface

str s S 1S a | cal
laydleﬁnﬂremhe]edt mstallcadr] bemmetaléLS ores € He@oﬁahﬁcﬁﬂw @hrtibte:ls (m%iyﬂ:fétsphenc al

T TRt o e TS B o
dods&lo@ ks kiorDEiEhiRIER N R nefhbEIh cPARR € ThE Rehos U6 artlcle

property flows to permt the conductor to penetr

dlatrietecwgllay itypicaigvieraboyt Sntanaboeat 4 puny,apaboyp 2a88 oh ¢he lower end and
e35lt|n fromwater content of the substrate is

ﬁutt%Qétm,égiahowdﬁn 18dhe weper epd apd geperalioshouldee less
thaH':r ??{3 ds@ dﬂ%l@é@?&l{ ;Qﬂfct ?E ggﬁwfés Q@ﬁtgfngé ?n acfhlgg{fe
el

eso Ic res

corﬂp(ymtams of thetihedtitien maydmrmdonsl‘yyiﬁ@eged tHewdimoi ﬁlﬁy‘— bc arranged in a
um?cr lic re i ns nglamne resins, nelamne -

felesiredfipg gUralet-yi ni des, silicone resins,
poI E%h@tﬁﬁwb ?’!éx?%f%s nﬁ?lb%%ti@&f tostHé E(E{égﬁfe tcpﬁJr%%taFr‘ﬁs%troplc

ycar bona yet her et her Kketones,
Combbvmﬁlzro 0N Z\dnli@aaropdwednﬂyﬂmesn tllta Zﬁaxxsi deregtsinal Conductive

palﬁof&g R absgq%e%fgilfl%d éo glrt]:}‘ gea%ns%uc as to e I}Qe It}?en%gp goln)c/luctlwty, to
provide grounding, to provide EMI shielding, or to provide conductivity in all 3
dimensions of the adhesive; i.e., to provide an isotropically-conductive adhesive.

The amount of conductive particles in the adhesive may also vary depending on the
desired function of the particles. If the conductive particles are added to form an ACF, an
amount sufficient to establish electrical contact between opposing conductive elements,

when adhered together by the adhesive, should be added. If the conductive particles are

10
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not greater than about O mm preferably not greater
than about 5 mm Electrically conductive particles,
wOo p@badioy, for exanple, those described in U BCT/P81006/013273
No. 4, 606, 962 (Reylek et al.) and 4, 740, 657
(Tsukagoski et aI , mhlch are |ncorporated by

f t.he a tion o
wadel 5 PR PR & o e CHRY Bl TR EeSSheplpe use
of ﬁ'edtﬁbalbfafohdﬁdtﬁzs ,paﬁ@:gars%afpeﬂwmtn&iy waAbtdted &gy in®gh@nts of the
metal _particles, or ticles in which a netal has

adhssivp gt droR cgn%# kyﬁwdqah%lp@nsalrﬁapéw@}s Whegesolid metal or
corﬁg&sﬁe géﬁl‘gfersrfé?éé ée? 1§ﬁ{et’£ﬁﬂe F\ee 1811%(1:? gl%eg:%s%nm(fgt oﬂl they are

typémnally pheyidddias comcentrbtiting o gieg ﬁumrabag{ 1% do aiout il 5%%chyi idume,

or, al.um num zi nc i de, or. conductive non-nmetals suc
basgd Oeal?%tsﬂﬁ Qe %ﬂ’i‘?ﬁf’é’ﬂ%‘e?g & COBPRHIT YRR as
des@ﬁMe&@oo‘W@‘ijﬁaﬁEh%Qhé H3PcOBLhRERIHI @hultE B&iue®r 20 and/or the
sol der surface layer and either a netallic or

rigidgnuliieqoafngter 26 Bie aphesivomay bt: prepaysdras iaclre §lmrapd bethermally

o PREE B PR hen LBt o B

needaRs ba tiniad ws theiar df thd écﬁidu&tbfsg and {hBretib o PEILIIN OV dn i@ the area
circuits. The_range of particle dianeters may

exteRdsite #hq prigundipgt ef the ARIUSKEYt 4 mm or about 2 mm on
t heF ﬁo% { a GRY s‘i’l@%@bﬁﬂg %lg%%le'mhltllaz[tb‘?ﬂhﬁgp @H%Vu?gl; th@ Qﬁ%’%n@ in the

he upper en enera
formhcef driifibri mlmmaﬁf/ lanhieated h‘eesbou’eSO ‘@yaélout il cFigvEA) is a view as

icle tai ped in, adhesive i.tions of
see A EH G R D el ARG dpseH R e Y VR ity oy the
dirédtioA pefRndiduldr t6thé Qilgbﬁﬂfe%n&ﬁct&e@' redere Y At 1'5%notes the
Conductive particles may be added to the adhesive

adhesivmlazier- ahhisknese pf the edmsivstlies 16iis ahqunCR)tp atuhit &t tlmes the

B PSR S Kb ) S5 T R et o sout o

pn, SRS AR ﬁ@%@?aﬁ&t?@@%’t%@ﬁwl conductivity, to

provi de grounding, to provide EM shielding, or to
pr o¥igdé 1s:amxwmhlow1tg/a rothleﬁlahuﬁatdn Stewhichnisermblly Beninates the

adhesi ve; prOV|de an .isotro aII conducti ve
e 2 o & Srvlitords tieheihte ot Bhpttor 40 T high
corBpHiRS 'a\f)ﬁlr@)‘olﬁalrsg?l yrﬁmsﬁ&pﬁ Bthﬁ% dRPickhe deS' r ed

function of .the particles. If the conductive particles

ar eAadH@Mn ol 1g07 rﬂl(aﬂemmé mgt-condantor kﬂjiafvmg tbeaditesive attached

i R gt R
muitttb@sive®r 16 homboed)as adeadin Fi. 8, b@thc’tﬁ@ Q&feglw EayRAL § FeliRS
ar eadded for other pur poses, a greater or |esser

dowmwerds onie tigid sudigondustos 20nan is eligned sugle thet corresponding
corgiu@ll%}g (chtﬁ&l: l:(yn 9{69 Y& Ef e ffé?fbtl% lfcﬁluﬁﬁ(éor}cﬁ@top bYi) tafuf Jch% Toll&ictor 22 of

ocat ed y I N segments
the rigid multi- conductor 20 are brought into the same position. This position alignment is

performed at room temperature, and since the adhesive preferably exhibits little to no
tackiness at room temperature, sticking of conductors does not occur and the position
alignment can be performed smoothly.

After the position alignment has been completed, preferably, a minimum heating of,

for example, about 120 °C to about 150 °C for about 1 second, is performed by a soldering
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adhesive filmthat are to contact individual

el ectrical conductors. Wen solid netal or conposite
wQarbiltiees are used in the adhesive conpositi oPCDUS100€013273

present invention, they are typically provided at

concentrations ranging from about 1% to about 15% by

i S50 R, 9L A Bl PRAE I
coridactat | Galtthetripid halibusidac®r Qb tHaoBafd xh aligned in position are
%fgact or 10 and/or the rigid nulti-conductor
ten@@raﬂiflﬁg QPR FhF 9dhgs F@ﬁ%‘f%sﬁécealeéﬁ po fanges takes mace.
th eTH@h&Mbﬂe%lﬂ%ﬁ@uct &ndnfﬁé/n?tﬁ gg\%ﬁ ggk eoﬂ i(gﬁﬁbtdhage been

form The area covere y the a Sive nee
tenpotrarie bbndeidtas descpibefh eb@rease thien ptﬁss-bomhhdanme @prmml:nﬂy (full

oo i e P00t R G RRa b S B gt e o boncer
80 SNRYA fpdrfdemitoeiddt-Bomdihg | AS MAHE MY mdid RME B HeNRxible multi-

adhesive in the formof dry fil mthermally I am nat ed
congluctaph b @ncsthetrxgubmm-cq@c@c’zo Epiye igo A?nta@ véitlvéasyotler. Asa

2GR LA £y o RSB R BRI Bl 0 o

r1g1|demrdamabn¢mdt@r 20 @re kiendx bonnettetl hBreg 9 Bk ®Fs pbformed under load,
Refﬁren e nuneral 15 denotes the adhesive |ayer.

Optigpa grpicating of gHespie vibstian te Hromoty Fetionovelding or the
ap;ﬁfé%n & edeckridBitydnl) eg@ﬁdlﬂ %er X %qg gou ﬁjiroa%{agt 16@ /o about

about 5 to about 20
256U fomabartd tewmbeutpilefeeomals| ﬁ 1aimq)entat1it6 mlnglm:n@uhea’iﬂlgr‘mm is longer,
Fig,. 6 is.a.\ve sho'n roller..l am nator 50 wh
the%@?ﬁamﬁwfrf&ﬁ Gia0duay prchangsd; and if tsmpeR s iogrer arr@eatmg time
is Si’lblltém SRlcBive B&lﬂelcﬁé'ﬂ B|a§ n%é dnSpadustQin rceQE Ut '29!11 0% to

rrprlses a pair of lers 5 1 and uns eat |
abocdlew&dO“l%Bashovm in F| g 7, the flexible

|£I -conduct or, 10 havj n t he adhesive attache
t hel&pPBAyctve prgisted arspdds Oc‘ihé adhesivggatdeast @p@%@a@é them will

residd bEtgx'fe%n oD Bphlmﬂn'(_l{lagrssl 1%] Btﬁle %{h{l ﬁ(%&%fg §8 20t q)j_ g S

nove as shown in The adheslve I'ayer
sufﬁaenﬂmnmmmﬁ\mmgcm ﬁahta:lassu age aldchadl td mhaxalhelme& orfodf) anand
tors_ of the

aniiog al | gned Cﬂ? gl}é)logﬁ con
COETE %le Ye PHESE F ikl PEOY, ?Cétilcai GOJgﬁ:atlon
bet{vBéh ARSI @ﬁpc%ﬁlgcgonﬁﬁ\ﬁofs 11iadlq ! hddﬁ%gﬂlf 5P%uchYs HiSotropic

brought into the sane position. This position
adhgpive thrisad, the cqraiutiornbld 2ameedbarhhaeeper-detpaetiomnd si nce

o AREELR % Ak G L b b e
wheloths cﬁmiectbdﬁhllﬁltlaj’dﬂdﬁdier Tos 20 B30k GTBRIe, 8 RoRRction can be
easﬂ? ;eflggsgrg by ﬁereg?[gltg at a relatively low temperature of 250 °C or lower. The
disconnected multi-conductor 10 or 20 can be easily connected again by hot press-bonding
under the conditions as described above.

Thus, it can be appreciated that aspects of the present invention may be used to
mechanically bond a first substrate to a second substrate. More specifically, aspects may
be used to make electrical connections between conductors on a first substrate and
conductors on a second substrate by providing direct interconnection of the conductors on

either individual substrate.
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After the position alignnent has been conpl eted,

preferably, a m nimum heating of, for exanple, about
wa2@60068H about 150 OC for about 1 second, i SPCT/US2006/013273

performed by a solderingiron 70 as shown in Fig. 9.

Then t he adhesive exhibits tackiness and the flexible

[ con%u Llor 10 and the ri l1i-conductor 2
bt R b Birative SRRDES, SSRRisGTabe IS ey 6 pieg to help
estdyRl @l@cﬂ’n@aIQEféFbo@\h&ﬁfon%t\ﬁeéﬁtelécﬁkﬁhy \S@n&ﬁcﬁ% BRI chﬁ}? ora

| onger takes place. The flexib | ti-conductor 10
chip mpduleandielsictnoally condystiveraess 02@ suhmateh axherdie e substrate may

r nde r i hed aboear. then .. . .
be § AEREE AR RRRY €S pR CRT DY pBRR Er Bl CeiniRitgp, tin ovice
(TB)@oatddglass, ar Yiasyuvih otieh gletfieallyesdnductdfe tfdeks; or electrical

press-bonding after a bonder 80 is used to perform hot

intgseuasctipaetwiern clectderdbirconducéivadpess angilgxscirsuitiapd electrically
R
glamw'ml_l othstrlegtricdly conddetbiedracdst onéletthiealfihiexdohhertion between

mul t.j - conductor 10 and the Qndu tor, 2 of the ri
cleflFAlY COMRIBE GRoRTPmie BEReGr oS cr Baveph dqgnicd drcui

boR2@88H Rgroufd PRAE OTHRAKIHALES clbQfifal iRREdoRR&kbYs ﬁh& tse in such
application of ultrasonic vibration to pronote
appflichiéans oh powatlé ﬁlgctmmwh eompmersobptoprcompuetre@eybqards touch

curr on h atln ral
serily FPais R S o i AGTol S kit Sebibsar ¢pAs).
padeBIYBaRatQHds, Radid KIBQienoy Id@dtitaAnt(RFED) "Sag'soShﬁ% Labél€, antennae
mul ti -conductor 10 or 20 may be damaged,

nd if
forpariple slegirenisss cplewators ﬁVaH@ﬁ?:lfﬁ@%leﬁémP §0%trfd rutléi% and the like.

i R, RGP PR 55 3y B M s

10@onductive particles are added to the adhesive, at

Iea t ortion of themwll r S|de bet ween one
thep ABiGEE PR, rgl VR AEOT S P1VCRUHATE fgfier dpstrated by

the%@llovlnfmtg AxAHHIES, Bubie ARRYRE npdfterfem%ﬂo\{ﬁtsgﬁ&rei)fxlegﬁedaiﬁ%ese
added to

t he adhesive to form an ani sotropi ca
exzmmiw at Weld asnotheséonditionk eng dethils Klesldundt bep:loosmdad to unduly limit
eJectrlcaI connecti on between individual opposing
BEors 11 and 2 1. Additionally, if such as
anlsotroplc adhesive is used, the conductors 11, 2 1
Exwﬁgﬁsnot have non-flat portions. In the present

invention, when failure such as deviatjon of position,
et cSpesiticsargmples i epnnastion ghive diestblavaniti-candhetar ensh the gigid

muftf easgég?gme sAeheGL! \éﬁonﬁe{ﬁ%e e%m;qﬁs @Jgug@era ReoFasi 1y

atln ative erature of
1. Eﬁﬁm&@om of :h ng&lrclrcﬁhéoalnds(@ﬁ?iﬁh) Qﬁ@ddmﬂmcbhdmmﬁi bied ®flexkiBle printed

. or. 20 eas| | y .connected agai n by hot
°1T$P%@§f(ﬁ@ﬁ8ﬁﬁﬁe%ﬁaé¥ul’mgn ‘%Pﬁ‘%}‘gt i ons as described above.
PCB : substrate: glass cloth based epoxy resin printed board as defined in JIS C6484

(thickness 0.4 mm), height of conductors : gold / nickel / copper =0.3 um /5 um / 18 pim,
L/S (width of linear conductor / separation between linear conductors) = 100 um / 100 pm,
number of circuits (number of linear conductors) : 50.

FPC : substrate: polyimide (KAPTON manufactured by DuPont Co.) (thickness 25 pm),
height of conductors :gold / nickel / copper = 0.3 um / 1.5 pm / 18 um; L/S (width of

13
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Thus, it can be appreciated that aspects of the
present invention nay be used to nechanically bond a

wo peost1i®abstrate to a second substrate. Mre PCT/US2006/013273
specifically, aspects may be used to make el ectrica
connections between conductors on a first substrate

rs:Qn.a, sec nd subtrate r ov g
hn%lpr ec:(ﬁfg ? se?p%%]ﬁgé’f’ V%er‘?nglfle?rﬁ@n UHRSET gﬁ@ ELB‘r{ i&%tﬁf%fn“mber of
cirdultd iiviraibilof Gk LbahRtds): speci fic illustrative
exanp] es, aspects of the invention may be used to help

2. Brtaipiops ﬁfeéPlé‘tqerfbthP sunﬁac&rowﬁﬁtecmcm iy tpe¢saime o a die.
el ri ds on i.p or a
i & 4% BT G oBE RS BT Beocfoidi® a pteh 200
um$athﬂﬁeﬁ@ite30merel n the substrate may be a flex circuit
(including a Smart Card body), a printed circuit
Prepoameass undeh lasd of 400dsafowith hm@)rmimsms gemssdiculpr gl BRG circuit.
3. MebaBbher nehBRLICaL Y panduct | ve traces; or

ctr erconne on between electrlcally

c 0 nﬂmnpomﬁort s@m&n dibk If ‘i’v@(m@ieﬂ@lﬁd prepafdd@k it teb@etature, and
ndUCtive traces on_a_,secon | ex CerUlt a rlnted

coafad i Sligsos tgaterl pebE ks ‘f@?ﬁ@balat&rﬂ}}ﬁ“é} figh.sasd dvied For 30
. lo J
il LRl 58 AN LB AR Sl b cos

on two prinfebledi REWIrﬁathﬁ)aﬂrcdﬁlpeiltlb@bﬂ\ﬁhg@dl@esﬁfel nt ed
nJIH t—board-and-a Jgrmmd 19!_3,;1@ These kinds of

]rgRFthr}m ercannections Mag#ialise in such

anan?%QS ans as |portabl e ePespoxpnisis, conput ers, 30
| apDBRBBnput er s, keyboar dsEpdxguedin scr eens, di|spl ays34
(bot 6-4l2ass and p|Rdu$3tdapﬁo,1ac¢cﬁie|m<&ﬁﬁ&9§pox9%s‘§19nd| 30

di gixiab3agsi stants (P@Qﬁfc,lesgﬁgglryﬁc g»g;ﬁ{errﬂ,ar aj, IRadiQ)

Freqpgogy TdentjTicatrion (]355§/Md15;5ﬁ8§ Smart—tabets; 59

ot ~Ar d

anmﬂg@g TOT_ portabt BTI ect1,\Gt é,nall cat-cttat-ot

. ) ol e rQlfc “anhd fb_c: like 40
wWal Cl1 I aduroS; cn\dl Re—€nRtt
ﬁj‘ﬂ]‘ shows—alco 'nnnnnf T fFahYQBOfBFaBspni i nVF‘P]tI on 550

bei MCH8 i al miYiplaming Hseryaenrieacid alsiucr her 20

obj ects, features, and advant ages of this invention

Pl S L L e

weigltt tlhme exarrpl es, as vvel | as other conditions and

detail s, _should not be construed to unduly limt this
Epoxyesin | BER BlampneactapsddiviDew &hamptabapen Coarenexyt equivaént of
174t he flexible multi-conductor and the rigid

mul ti-conductor and result of the performance test
Polygiaptolipeordesadtifitibepdagiresin : RLACOBISGHIR) mdhifRtuké BY DAICEL

Chemlgé T]B(#ng‘ rC%t %gg}%z q(uwa énqc oﬁggd ~conductor) and a
Acrylic particles having glycidyl functional group : EXL 2314, KUREHA PARALOID
EXL, manufactured by Kureha Chemical Industry Co.
DICY : dicyandiamide : CG - NA, manufactured by PTI Japan Co.
Melamine / isocyanuric acid adduct : MC - 600, manufactured by Nissan Chemical
Industries Co.
4. Lamination of adhesive film
The adhesive was placed on the surface of the circuit of FPC after protrusmns were

formed, and was laminated with a hot press at 120 °C.
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circuit board (FPC) (flexible nmulti-conductor). PCB :
substrate: glass cloth based epoxy resin printed board
w@goodaidened in JI'S C6484 (thickness 0.4 nm, he¢DOB2008/013273
conductors : gold / nickel / copper = 0.3 nrm/ 5 nm/
18 mMmm L/S (wdth of |inear conductor / separation
5. REWEA L08R CQUIUGLOT S) = 100 T 100 b

| i near conductors) : 50. FPC:

s u bEIt(E pfe@arembwmwﬂle a AR R RGE M R8s MnEUEOR!
(thicknes rm;)i hei ght of conductors :gold /
afmﬁrnc?RTéP@d Pc%%b‘aﬁ?er pload ffR) kalrsaq&mdﬁnqeswﬁmheﬁp@wmgdcmperanm

sch@fdid near conductor / separation between |inear
conductors) = 100 mm/ 100 nm nunber of ci rcuits
( nudtldrat afenhpenaare of A6 ACton higher fid S s2corlds Ot r Usi ons are

ryped on he surfa @fs FPC circuit by pressing to a
e‘\r)i‘3 %fa“ff ?8 Qefined in JIS G4404)

con BaPfrarel aDRNINE OREAY 185 o@L Pl tCh 200 mm
andﬁglglidggt Cpifva clea Press 9 pa?esi lgzdgr | oad of 400 kof,

6. Bgsul ﬁm@aﬂe@p@tqfagmgoxpmspmde: cular to FPC circuit.

S SR L LS G o, SRRAL L0 ,
fout ermeebintthed using aGeidicdehdted 1Blvhé EHIRmEH 2k 8% substrate and all

pol yet hyl ene terephthalate (PET) film and dried for
the gigeugts pif %Bpe\gerp gouecisdavitharesis@ocad t @ om khtsa,l amdathat the connection

i.cknes .
ha 0GR i la TRl TR itk B Gombnd i iecibpipds wiring
resﬂfﬁl‘.ﬁd&?b:eyﬁﬁhthfe&mm&&ﬁnﬂyneﬁgﬁkfeﬁleﬁﬁ%su@are SRR &1 Table 2 below.

aver aged nol ecul ar weight : 11,800. 15 Epoxy resin :

TablseR ¥alye ofeasistance befete Byl afienerinineatal 1 BapE) Co., epoxy

f\y\l

)_n

Init"a'it.l\ﬁg'. i, ,\Xﬁg{_he,aj‘ s aﬁll | ap q Tclh R s, A%GYE“. _*thgnnal aging”

LI S o \ 7, W7 y oo
{-Hdlist ries Co. Og}r Xy equi /al pnt O(Qﬁqu) Acrylj%091

partl cl es haV| ng gI yC| dyI functi onal gr oup : EXL 2314,

o iR AT AL g oo

2) Hygmfﬂmmhaﬂr@uhgowm/ 90%pRH, S@th\vhb am ne / isocyanuric
?stdduct . MC - 600, nmanufactured by N ssan Chemni cal

ifqoggeqtiy

Force was apphed while heating on a heater at 150 °C to the electrical connection
formed by the method as described above. With this method, the connection could be
released without causing any damage to PCB or FPC.
8. Repair performance

The resin sealing connection as described before was again performed on the
electrical connection released with the above-described method, and connection resistance
was measured to obtain following results. No change was observed in the resistance
values after re-connection, and thus good repair performance was confirmed.

Table 3. Value of resistance before and after repair

Initial value When connected again after disconnection
0.089 0.088
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4. Lam nation of adhesive film>5 The adhesive was
pl aced on the surface of the circuit of FPC after

w@e@bnusBsons were formed,
press at 120 C. 5. Resin sealed electrical

and was | am nat ed w PCT/ES1006/013273

connecti on

FPC prepared above with adhesive | am nated thereon was

Py cgnneﬁt ed t

—schedul e.

Hel d t

Designationd

ure of 17

o aforenenti oned PCB under the | oad of 20
dance with the foll ow ng tenperature

5 C or hlnhpr f

s Maxi mMateadper at ur

e Igfad@o

0C AppSDHdel oad

o1y oy

v

}&HP heater at 301_

45 C.

ol

SRt -

bUIIl_I'Cbl. l —OH-

ot anr o
OI S0 AIrTvT vl

HPOSSeSRance het weerP

CB_and

Lo R K R
Pow Cheptiealt s was

G-e2asur ed
milli ohrr

Pylytapuslatiensvinodifiede
rrq;ogly redih was confi r

t3od usin
med t hat

dDaicel
t he substrate and

Eiiizi Inr

LS R Bl En T

cO cti

DIEXvi r on

S —o T

dicrndiasidst ance und

oot

et9follo

nmected

W T rest dlTCg
N Chemical

i NG Jepardi ti ons.

M(TéU'OS. val
t er m nal

URTelgih ek 8y aMutit REidT
ERARILE e errent Resul t

ex) st ance
s ar e sho

lo [ -
T (S ILOA'A'A |
‘nvironn

ﬁICL dIUC UI €S

Ay qrafiran y 1) el

afg vcle :

RRYACGhdniigall Our

wn in Table 2

-40 C/ 30

Ma@iHiut es kmett@80lC/ 30 ni nut es 40 500 cycl es 2)

Hygro-thermal aging : 60 OC 90% RH, 500 hours 7.

Si npl e disconnection Force was applied while heating
ng‘hh abavermaterials aretined untildhere dea niiferm mérnreaf ithecomponents.

on
To&@% ﬁgugtu?% is aﬁged?n et]r[lgun%%f C £ ; be;?agl"ilg% @tg ,ﬁﬁl RQNM%\II Au-coated

€ connectl on COU

nickall.t&i:ﬂikgesi) @foﬁﬁﬂi&gﬁglﬁ@cﬁﬁﬁc@\h’wﬁﬁ@ inBthe Rediddckion of a dried film of
rforpmance The resin sealing connection as descri bed

B adhgave ol ampuptruitlvey daperdiag en de gongugtive particle chosen
an&&g%ef(ﬁegpof &k %@s%ﬂﬂlé%%%cﬁmx&egﬁ “d‘léo&g?cfﬁhf‘%% the 40-80
an

connectl on resi S nea sure
mifrohd emie)g To eslettlse fildy thdhathgdveasxiokesie cvaed b]ﬁtotal’saltable release
resi st ance tglal ues_after re- :&gectl on, nd. t

u
lingrg 3R TSRt et AEEHGL o i tF detired ARl T thpfnczs " 3he resulting
codtEBbak G el Rl e Afusls af SRRCT ThORNRLIVE FRXRURWE heat-

treated for 1-2 hours at 150°C to lightly crosslink it. An important characteristic of the
resulting material is that it behaves as a solid below a characteristic yield stress and a fluid
above it. Bonding with the film is conducted with sufficient heat and pressure to cause the
adhesive to flow. The conductive particles dispersed in the adhesive can contact the
adherents under such bonding conditions. Re-work is accomplished by re-heating the
bonded parts to a temperature that is sufficient to soften the adhesive so the parts can be

easily separated.

It will be appreciated by those of skill in the art that, in light of the present
disclosure, changes may be made to the embodiments disclosed herein without departing

from the spirit and scope of the present invention.
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The above materials are stirred until there is a
uni form m xture of the conponents. To this mxture is
w@dwed1®s4 anount of conductive particles (e.g.PCDTE2006/013273
7GNMNi Au- coated nickel particles) sufficient to give
conductivity only in the Z-direction of a dried film
Cle t he above adhesive. This anount will vary dependi ng
YWt he conductive particle chosen and the thickness of
the resulting film(a typical thickness for the dried
1. fi | mniastidle cbipridifg:80 microns range). To make the film
the adhesive m xture is coated onto a suitable rel ease
| i ner? fiexible subsiatshaying pt leastone Fprqushve fracegings supfgce extending

desi ripdy H8dnd td Q%etcght? e he I&}%ﬁﬁés%&ffg%ggfﬁt ﬁagt one

backing 1S then dried m nut es’ at
ad he&on@cfmvb raosi chefihveed torfean ad efeotricil ébﬂnemi'rcm tatween a first

ohar sed ik tomeSt Ra e B pid of e WAl 1At aspeqnd;cirouit to be

beha\é%ﬁn&%edaat%éeé’orﬁﬁ‘én‘a\’&f%&sﬁ%ﬁt@&& ehhstic yield stress
and a fluid above it. Bonding with the filmis
condudteadcwinbla aéluﬁfsmecﬂném firse and saedngerdsnitles substeaterwherein the

t he agges\l,ev% t 0. £l tw %§CQUct|ve particles
di spé?1 2y .%“%lﬁg a%ﬁ?gg? i contact the adherents
under such bondi ng condltl ons. Re-work is acconplished
2. by rerdigatiofiglairhe finoindedmpeising atfestaitcaiipaadhied tethe Hast end of
sufficient t often the adhesive so the parts can
theofieXé%lg ?‘iﬂiﬁt@@d—"‘é’rtg? Bent-cpgeb iﬁqdihe%‘ée PRI R wwi@g@ﬂ

atté)cfhe& Ifd {hk sb&bnliRBa RF %hetfﬂa%ble kdbst étg IBSI tHg hdaR@ n}éﬁﬁﬁsﬁﬁ&swe

di scl osure, changes nay be na tdo the e di ment s
di scl osed herein w thout departln fromthe spirit and
3. scope asticle loé claime Seviterdimueleast one of tuierfigstiand Apcomd ciretits forms a
a flexible substrate having at | east one
po% dﬁ@f1 % ®trace on its surface extending froma first
end to a second end of the substrate, wherein said at

4.1 eagin gticle@oaAdaL ity laini dGeherdn QRN 1@ @@ ttae hay sm@ncorrosive
el ectrical connection between a first circuit to be
meg) ghde PEERCEt the first end of the substrate and a
second circuit to be connected at the second end of

5. the Mﬁgl% %E@ord%@% Blafif ?R}?}%Wiﬁ Qb 0@!5’&3% it arnﬁ%econd ends of

first and second”ends o e substrate reln
theaghbsisdty eachdape medtdple backsct i ve particles. 2. An artl cle
of claim1 further conprising a fi rst circuit attached
the.flexible

6 heatULUPaEREiadt oS AQU T Pl St Th o8 b 4 tpd Second ends of

theCatlédst dne conductive trace are embossed.

7. An article according to claim 1 whérein the heat-curable adhesive has a crystalline

phase at room temperature.

8. A method comprising:
providing a first flexible substrate having at least one conductive trace on its
surface;
disposing on a portion of the at least one trace a heat-curable adhesive
composition wherein the adhesive composition cdmprises conductive particles;

providing a second substrate having at least one trace;
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attached to the second end of the flexible substrate

by the heat-curable adhesive. 3. An article of claim?2
wob@caiw3at | east one of the first and second BPCT/UBI006013273

fornms a portion of a device. 4. An article according

to claiml1 wherein the at | east one trace has a

non- r.osive netal at its surface, 5. article

acc o%ﬁérﬁag t %H%ﬁpglil(?ﬁl%%%eé P@itﬁe %ﬁga%c} S%S?‘ﬁsnw{r?tﬁ% apd | o

and beading teniist £l stémdsubstatatimdengilibais Tkt Pl§ressure to

traces. 6. An article according to claim1 wherein one

or b&FiRE dre omEsRIndEE trases Wi dlacitieslgontaet andelogy andeeuse the

one t t r t] .

accor e A helR 8 IBRARRE, Iofer B Eliie poiny o the

has asomdwtsvairhiese phase at roomtenperature. 8. A

nmet hod conprising: providing a first flexible

substrat e havi t .l.east one_canductjve trace aon its
9. gur PRADICTe Pl D SAImAT B PregidgeCeTHinede clain §whsein the
adHebi96 & #h AIRRiropibBPLELRIIRSHiNE COonposi tion wherein the

adhesi ve conposition conprises conductive particles;

provi di ng_a second substrate having at |east one

10.t r aAanethpdpserEling for daipoh whargin preceroghnot the fifst prd segand
mﬂﬁ&%gpgnﬁqg§é&%hﬁﬁéﬂgﬁg‘bonding the first and second
subs e

trates un applitcation of heat and pressure to
bring the corresponding traces into electrical contact
11.andAflapiieleactooding tat dia@matl hes inethodrapcordinighe claim 8eghergih tlee heat-

temperatur.e | ower than the neltin int of the
oI AR VF ppogickoth of e VabIFREs S SRrkehE ng o o ai m 1
or a nethod according to claim@8 wherein the adhesive

12 S AR a@ilile AcoRRhER dIMnC DBAMETeiNGE abbdrBing 19 clafhh BEHAGLin said heat
according to claim8 wherein one or both of the first

curablg adhesbigoginesition fithes seniaing ¢ sackaedigigagenhces. 11.
An article according to claim1l or a nethod according

1510, B2 eSO, 8, L GHL 121010 10,3, 905

coraertses dimxdarhine ¢ isacyantiriotacid adétidiod according to cl aim 8,
wherei n sai d heat

14. A method according to claim 8 wherein at least a portion of the traces brought into

electrical contact are embossed.

15. A method according to claim 8 wherein the application of heat and pressure is

performed while applying one or both of ultrasonic vibration and current.

16.  Anarticle according to claim 1 or a method according to claim 8 wherein the heat-

curable adhesive comprises a foam suppressant.

17. Anarticle according to claim 1 or a method according to of claim 8 wherein said

heat-curable adhesive further comprises a phenoxy resin.

18.  Anarticle or method according to claim 17 wherein said heat-curable adhesive

further comprises a second epoxy.

19. A method according to claim 8 wherein after the traces are aligned, and before the
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cur abl e adhesi ve conposition further contains a
tack-reduci ng agent. 13. An article or nethod

wa@ewofdiesy to claim 12, wherein the tack-reducP@iyuszyes13273
conprises a nelamne / isocyanuric acid adduct. 14. A
met hod according to claim8 wherein at |east a portion

oo SRS U S SEAL)SObERR B ok

bumhﬁsmmmbnﬂﬁkjmneaf heat and pressure is perfornmed
whi | e applying one or both of ultrasonic vibration and
current 6. article rding.to claiml1 or
Orat AdHetied aicaroigs [P IGnap AT HomBrHAg heeona et @rst and
sec@ﬂdn s Btes @HTﬂﬁEh Hhedt-E QAL SURRIR S8 hat thé fir@Andstdopl
according to claim1 or a nethod according to of ¢ alm
subgtrgfieecas be seaimdtedeat - cur abl e adhesi ve further conprises
a phenoxy resin. 18. An article or method accordlng to
cl ai aj;d h ur abl e. adhe
21 o p et 48R B gl R omE et it B and second
sub@traﬂesrbga ap}tlﬁ:ﬁ&bmoﬂidaemd ﬁiesshfeac es are aligned, and
bef ore theadhesive is cured, the heat-curabl e adhesive
is heated suffici ntI to increase its tackiness, but
22-not A§‘L?1&?°| opisasienty xsa%{ékewmpnsw tﬁ%alﬁ%{elﬁ& lag@dor di ng to
claim8 further conprising heating the bonded first
23 and A$QeRd6 oBHREE PR LBt PthER]btrbhie 28R fh1 J’%ﬁl@ﬁh? a flexible circuit
adhesi ve such that the first and second substrates can
or pprigfed siertitbpar® 1. A met hod according to claim20
further conprising re-bonding the first and second
substrates by application of heat and pressure. 22. An
el ectronic assenbly article conprising the article of
claim1. 23. An article of claim22 wherein the
el ectronic assenbly article is a flexible circuit or a
printed circuit board.

19



