DESCRI PTI ON CONDUCTI VE CONNECTI NG MATERI AL AND 5METHOD FOR CONNECTI NG
TERM NALS USI NG THE SAME TECHNt CAL FI ELD [0001] The present
invention relates to a conductive connecting material used for

el ectrically connecting electronic nenbers in an electrical or

el ectroni c conponent, and to 10a nethod for connecting termnals
usi ng the conductive connecti ng mpDESCRIPTIBACKGROUND ART [ 0002]
Recently, in association with the needs for enhanced performance and
downsi zi ng of electronic devices, pitch between the connection
tenninals in an eIectron[gnmgggmpagcxﬁnﬁgpp@@yhﬂgnngg&pmer and
narrower. Along with this, termnal-to-termnal connection in a fine
pitch circuit has al so been highly devdBped. As a net hod for

connectg ng term nﬂﬁH@@@W@ﬁN@CﬁNWTW&E@WﬁG@W? } ques
are known in which an ani sotropi c conductive adhesive or filmis used
to collectively connect a plurality of termnals for electrically
connecting an | GEhiida, fregip cuit board. The ani sotropic conductive
adhesive or filmis a 20fiIlmor a paste having conductive particles
di sper sed [0A0HN Thd pesstntenventien wlatesdgo aapudugtivefcoanacting metseinkusedforesi n

(see, for %%%% SRm I C n
No. Showa % - !3[ g%&% Pat e%?ct%oc unent %H]e%&?wﬁgbgg lseg&éfug g%rﬁwﬁ le}lt’ %d 8
Unexaniheda mpipbd &atchomectingleiniasls usmme cgmchmumma.ctwmaemial. Docunent
2)). This is disposed between the electronic nmenbers to be connected

whi ch are then subjected to thermal 25conpression, thereby
col l ectively colfdHGROUNIpARTal ity of opposing termnals while

ensur 119 | B3t RO E RO ATKASRI, APLIRARL DM ilning

cont ai ned Ive Wever, since
aggr egat i oof etectromie dwuﬂ;mtch\betmn techemsctisn teanipald iif & eiedttomc(rﬂateml par t

of the s0PRQ ot ,gonnegt W 1 h ch othe

i ns uff CI ICe%nﬁ & tngrt(g{%gaaf vveeng‘fw% %&JV T\l}g %nglctf’egn}ﬂlnﬂ c?rf‘f'@cmnma
term nal s fore phtehtmamt hakhelse benﬂlunghlyde\&ﬁmadt i &4 @mﬁthadcﬁ)r(cﬁjmﬁuﬂlmhﬂlgﬂs
current be cauged  due onductive parti.cl.es rengpinin

og on (1 PRI HEC g TSP RA A Fhath et e RaEp G ohduttnd
(conducti vcﬂhase@i arm)mbsamm mcdllaem@npmnm aphitatity af ®rminels lﬂirtdld&gicaﬂy

i nadequat e |ns atl en the

ent, term na or.di n .
o oo et tiatnd ik ROar I SRl igady ) S5 BlisbSbTsBiRtive SRkvs s o
di fficuwlt mlmmr@qmta bavihg dsnﬂde:ttmerpaftfeieaﬂispawmﬁﬁ afhds B coisting RiatlRy AT
DOCUMENTS ] Pat ent Docu 4 Pat ent cunent Japanese
Pat ent Unéﬁ PevYS Afﬁfﬂ’ ﬁgtwlﬂﬂ?gq }l P§SB M 20 VS eéjia!-p?g%%g% [ Pat ent
Docunent Hubllapien NE)ESM’ILZ'M&EX fmitene DoAnt CPiridgapdnese Pagat Udekabioned
2004- 2601%pp1ication Publication No. 2004-260131 (Patent Document 2)). This is disposed

between the electronic members to be connected which are then subjected to thermal

25  compression, thereby collectively connecting a plurality of opposing terminals while
ensuring insulation between the adjacent terminals with the resin contained in the adhesive.
[0003] However, since controlling aggregation of the conductive particles is very difficult,
(1) a part of the opposing terminals may not connect with each other due to insufficient
contact between the conductive particles and the terminals or between the conductive

30 particles, and (2) a leakage current may be caused due to the conductive particles
remaining in a region (insulating region) of the resin other than the region (conductive
region) between the opposing terminals, resulting in inadequate insulation between the -
adjacent terminals. Accordingly, the conventional anisotropic conductive adhesives and
films have difficulty in coping with terminals at narrower pitch.
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SUMVARY COF THE | NVENTI ON 10[ Probl ens to be Sol ved by the Invention]

[ 0005] Under such circunstances, a conductive connecting material and
a nethod for connecting term nals have been expected that can realize
favorabl e el ectric connection between the connection term nals as

wel |l as highly-reliable insulation between the adjacent term nals. 15
MEANS FOR SOLVI N&IUREARR@MENHEH\HCHE] In order to solve the

above- descri bed ?mbl]ﬁ , present i nventors have gone through

i ntensi ve i nvestg&eh Q‘F“mﬁﬂta as a result of which, found that the
use of a spjod foil or atin foil instead of conductive particles
eases aggregatl o of solder qQr tin between the 20term nals, and
prevents the soll§efntRomsntld remmin in the resin.

Furt hergror e, t hgapinesertient WERMANSE ARSaam RBLERARNNL 78 RP81-278873
anount of a netal foil (netal |ayer) necessary for electric
connection bet wdBHeRtHOMBER I Zal s  and the anount of a resin

conposi ti on necegsAkik Faint ERASHIHIRAG Afptidhidn [RBLERINORN 2604 At

term nal s by surroundi ng the conducti've region differ between the
case of adhering full grid-type 25el ectronic nenbers having the

term nal s pl acedalil v HETEE adVeRTadNsSur f ace and the case of

adhering peripheral -type el ectronic nenbers having the termnals

| aceditonly at itphePylves b Ci2 on surface. As a result of
p 1onl y dﬂ@b]@éts 9h Polvest byt the Invgniden]

keen exam %SJO”Hn&é?% dﬁk‘ﬁ%ﬂﬁa&%ﬁce‘é’fa éoﬂ&uo%@éé’rﬁ%ct At&?atl b aﬁﬁﬁﬁ fihat
by determ urre rati o of e resin co tion an

met al f oi | compedting terainals happ besproxpacecdrthai gen @eb@rfdmgﬂ@ ele¢thie conmepiinnt | on
of the ar dRef,

the' tor m rar e iEede ARk SUIASR By S5 2 e R bR EHRLE B
i nsul ati ortermahalabi | ity between the terminals becone better, thereby
accorrpllsi shing the present invention. [0007] Thus, the present

i nvention provides a conductive connecting material, a method

for connecti ng WMEM&@LH{NGH‘&IE:B&GBLEM& connecting material,
and an eI t t
using t he lJtll Ve %gﬁr‘i’gﬁe a%gbe d g{i’t})egﬁa%\}l e%gl%i %Esggﬂnm en?oqgﬂ%%)g%ge
conduct i vethmglm Bxinkivg investigatiod, ahca\as agesalt nﬁwmchatjaemcbﬁiaisthe usetafiaeolder foil
conprisin a0 i Lo n ted rom
a sol der 905 tmgffﬂgl Sfeg%? r'ldu& é’fm)é'i(:% ? 5 88 %rgr%mo# %?%)“7? Y?entg

t he redi n teoipads iahd prevéndy thamelderthe tined admsﬁxolrﬂthcé BFinsel ect ed from 5a
sol der foil or tihn foil. s 1-40 conduct i.ve . connect i

mterial (2 bt Sett ol Rl R FCeEO PR g ppta
above for feil éattal lapdr) yecesayeot dlenriogmasdtiog betvesh theltarminl aid theammd

when the area occu t he rm nal ect to the adhesi on
o bt wiis desECRA i Recerary e R e b fiot GV e et A TR T o

con nect | ng;ufraﬁxermg,ahe I:c&tdflbtﬁ).mlra%fmﬂ aiffeDBetwié(tBy Sase 0N adiLtiny alloRfdnepd | ng
mater Vi n I til ayered st.ryc onpr |, Sl

oot  btASte Setbets ad e Hieomtinals bala AICTR 17 aiifhsdushaedt apd fhe case
tin foi I dM@]id?h p&memitwmlerc&bmo nfefobkls(BYihg He tbinileplaedCipAFhd | on
(A andthe rretal foll sel ected fro sol der, foil or, atlnf]?

i s 20- 500 HeHPRSRROLYR A ’P EHfine ﬁ?ﬁﬁ“@ﬁ?@@&?‘ammm“{%@m‘@mﬂs of't

conduct i vqar@semggﬁdaﬂen Fouhe Eab by agEi@Hifing ehelv@ Lt raB 0¥ @ie k@in com osmon
el ectrical Ig 15 conpecting opposi.ng termnal.s, which is use

the area G8&ths4neidl oY 1q ¥eindp ARPIQRTatGFange AcsoFsileg toithe prRROTHemeEhe ﬁreapéa
bet weep 1 hige :ﬁﬁt@ﬁé@ﬁﬁifabé‘ Gf tﬁg hd]ﬁrén'ﬂ%c&lffﬂd@ Hﬂﬁhc RAfinhI ‘far@@@&ﬁﬁéﬂc}/}e the

connecti ng nat eri al . | ess ( he conducti ve

connect i n¢ qq%ﬁtceton@ﬁctla% éléf’r t(I}F ﬁ@“lﬁﬁoralf?&‘ab}h'éf betwqe&)the(tﬂmn%t)becommbétt@ in

the resin l:é:’n IhERERGE HGhtAnPOl YTBr conponent having a
weight - 20Esemte RS ght o8, 000- 1, 000, 000. (6) The

conduct i véOQQ?Eh n blta, Hg m@p@rmwntlert:p;@mbh@ cqnduttsoe canrseting mhistish ametied
for connecting terminals using the conductive connecting material, and an electrical or

35  electronic component electrically connected using the conductive connecting material,



(7) The conductive connecting material according to (5) or (6) above,
wherein the 25 bl endi ng anount of the pol yner conponent is 5-50% by
weight to the total weight of the resin conposition (A). (8) The
conductive connecting material according to any one of (1)-(7) above,
wherein the resin conposition (A) conprises a conpound having a
phenol i ¢ hygearad bewQup and/ or a car boxyl group. 30(9) The conductive

connecting nmaterjal according to (8) ﬂ}aove V\‘/g {Eel n.the conpound
havi ng a pHénol i2°¢ ?H?@F%Wm@frc&ﬁ%méﬁ&? VHEEHPHH Wreﬁﬁtsifaﬂemrawsa a
conpound r ﬁﬁfn%%ﬁﬂbﬁﬂor%ﬁ)@ﬁ@@h%’tal [BSIl (B)Isaledtdd r6@laQder foil or a tm f011 wherein
HOOC- ( CH2) n- COOLI ( an integer of 1-20. 35

conduct i vetbeankget? ((ﬁ%{ﬁ%)b Pg‘lheé%b?%ﬂm& 1p% (4)pd ghe mefpl aB bselw%@m]

the copoypdadayil % @ RGN LI406n h%%@mhvegédﬂﬁ&tag a@hriap car boxyl
group conprises a conpound represented by General Fornula (2) and/or

(3) below (@  Thegpeustiveganperting anagasiahaqeprdiiedn dbribpye &r plseisicalyent
organi c greamect%gapgsﬂsﬁ% tEﬁﬁﬁal@thI&ﬁ§hseﬁ%n%e dRea ERRupancFof g tetlal

group, where I's each i ndependently a nonoval ent organi c

group, pr ovitdeaspechin theadhesigs area hetwsen the afiraendsineludipeithe aubther a
car boxyl Dot ];.gem ting material according to
any one of'go?% Cweg&yed e?gﬂfiﬁiﬂ%@fﬁyg@g oint of the netal foil iIs

1ooc- 38bC. (3)( 12)A mu@w@g@nmm m@tﬁn@ldlamg amlfelﬂvqtd Hcbreitamprisingany
one of (1)gf; H?;mﬁ Y e(rAﬁ QP |m% a'i‘ﬁ:1 P(iszyéléd LA &L GdoRLy Mﬁ%yﬁﬁn%&gmﬁe%'n{‘g

resin COITpOSItIO et a I’ESI n conposi f1o
(13) The ctbnwlcmuewatwdé&)ﬁ@iii ofthye mnmombsmmm)dmd@wtmet@lrfyﬂ OBjesclsrted from

1 11 '- I i si
Fesi n combSifr SAPAlTB AR SoH g CRMERR I RRAR | '
connecti ng4 er mTrlna legnduotiver dosieeting natesiakbqesordingdo (Hnbovegot Hectuatifuct i ve
the. opios vourap BrePRE ik, Wkl Bl el bheashitneARRY R REPRAT o
a t enper atwitlerssfeat toithe mﬂpaad)n araa betwhergthe rdlichend ibdhedimpeibt karginpdamt thof

the motal LolR0thiialoedfssid o FARLSLRapl 1o of the resin

conp05|t|on éurrn € resin ‘conposi According to
t he conneds) on the bmﬂﬂudm&(nonimdn@immell amb@ﬂmgh@ax@rm o COe(gpatoye,of t he

termnal with r ect g Eg?es on a1 en_t % adheren%
i ncl udi ng ‘%’lheée‘{‘ esr%‘éf"m%"r? e CORIG 8% i B%y‘é‘S gaopﬁﬂ AEPe? M5 s 39
to 509%0 ti‘@emgmd]utebmlwmaghmﬁ(stomg (rmn;oem aI S5used preferably has a

a resin co

(B) 'ser ecth 1 ot onebr s Splrnd peGRRIRHRE ) 1856, F¥Endne peimer
conduct i Veoaponee tomig)iseRitdédsbbne type selectelifionoike Eroupleeisidting ofili phenoxy
OECUPaNCY O L1l STyt Ll LERBSSL g, [ e adhest on aea between
materi al i(9) 0. 1%hé Goddesisvelcbamectig mhfefalcRbdd ity €5) 00 (8) @bd e ghéraingkd al
used %rsef %rlgl%h%é arr]n%%nta of\éﬁ)el Ilajoq;;‘famer component is 5-50% by weight to the total weight of the
resin composition (A).
(8) The conductive connecting material according to any one of {(1)-(7) above,
wherein the resin composition (A) comprises a compound having a phenolic hydroxyl
group and/or a carboxyl group.

30 O The conductive connecting material according to (8) above, wherein the
compound having a phenolic hydroxyl group and/or a carboxyl group comprises a
compound represented by General Formula (1) below:

HOOC-(CHz)n-COOH 0]
where, n is an integer of 1-20.

35 (10)  The conductive connecting material according to (8) or (9) above, wherein the



l10ratio ((A)/(B)) of a resin conposition (A) and a netal foil (B)
selected froma solder foil or atin foil of 20-500 in the conductive
connecting material. (15) A nethod for connecting term nals
conprising the steps of: arranging the conductive connecting materi al
according to any one of (1) -(13) above between opposing term nals;
heat: ng t heommhdwﬁwﬂ@% plmaﬁchjrdn‘lgcylrgﬁoap lafd/oed caﬁbdx@h@ﬁﬁ@f:éﬂfﬁ;ﬁislééwt OIi S
equal to or 15hi gher than the tin int o e metal foil an

Chat sof t efRuTHNaY FOLsHI e S dA L SONPERD JFRY.  ho r esi
conposition. According to the connection nethod descri bed
above, when the apgmccupancy of the tenninal with respect to the
adhesi on area between the adherend including the termnals and the
conductive dtnnecty Riterial is 3%to 50% the conductive
connecti ng nate POused preferably has a volune ratio ((A/(B)) of
a resin conposi A) and a netal foil (B) selected froma sol der
foil or a ti 0 |40 in the conductive connecting material .

Mor eover, n the area occupg?cx of the termnal with respect to the
adhesi on area betgeen the adh 2nd including the termnals and the
conductive connecting material is 0.1%to |less than 3% the
conductive conngcting material used preferably has a volunme 25ratio
((A)/(B)) wherg R &ijaie eashisisperidently aNpongyalest eratni¢ efogp, proijedsbatat lead
from a csol der. ~hoils j il of 20-500 in the conductive
connecfindg%éfg?Fgfgghﬁ%%?@%ﬁﬂg1ectric or electronic conmponent,
wherein el ectronic nenbers are electrically connected using the
conductive connecting ngferial aggording,to any one of (1)-(13)

above. 30EFFECT Ok | NVENTI ON [ 0098] By/using a conductive connecting
material of the pr i

aggregat ed betweey

theg by obtai ni ng good
g afetal foil is used,
conductive particl \
i nsul ating region/ the

ng hly-reliable insulation. In a

35preferabl e aspB%t of P inv ?ion, a plurality of
terminals can be col IRE v Bifiected in a fine pitch circuit such
.as a sem conduct or devi cég addition, by using the conductive

connecting material of t i nvention, a connection term na

can be produced on a kzan el ectronic nenber by a
conveni ent nmethod. 5 | ON OF TR DRAW NGS [ 0009] [Figure
1] Figure 1 is a schematic gidan vi ew show g)exarrpl es of a shape of a
metal foil layer used wwth the present invention. [Figure 2] Figure 2

is a cross-sectikqpal vi.ew,sch tically.show ng one exe r tate
o a SubooTe e B AUy INAPT TR B AReRTalH) OHRLE oD BTAR ey aerape
t he conduefRi-&*tieangsiokyigrafrmtaenimkyletween the terninals according
to a neth for,.connecting term nals.qof th resent i on, .

R oure. SRR ouTEegaaye Rt etaeB bl arcniab amans e UST O Shesein g
one |€!>16_er|n@dlt§lng§ﬁ0&it©ffﬂferﬁ’eﬁﬂd@iﬁsﬂ@t)ﬁ]—}%"@?ndlu_cy ve regi on anddan _

i nsul ating,_ regi after, heating, curi. solidifying t conducti ve
connect i ngl%t eﬁlﬂea‘?ongw‘rt’é’ﬁ Q%‘H’eB‘g‘{%@ﬁr"‘g %ECOF@P%Q%W@%EE@TQ ]ﬁdg?‘@’ a

net hod 15fcempaanne shultNgctRrsiubtadeScoftprising r@ﬁ@%ﬁ@bsiiiamgéﬂ@aal fbffi gure

4] Figure 4 1s a cross-sectional view schematically showi ng one
exenpl ar y layeHiesingpmpositioisleysdt e and a conductive connecting materia

after arramgi NoThAd\@naRIINY 65inkEtifzARREGH aPGrding to any one of (1)-(11) above,
15 comprising a multilayered structure comprising resin composition layer/metal foil layer.
(i4) A method for connecting terminals comprising the steps of: arranging the
conductive connecting material according to any one of (1)-(13) above between the
opposing terminals; heating the conductive connecting material at a temperature that is

equal to or higher than the melting point of the metal foil and that does not complete curing



material between the term nals according to a nethod for connecting
termnals of the present invention. 20 EMBODI MENTS FOR CARRYI NG OUT
THE | NVENTI ON [ 0010] Herei nafter, a conductive connecting material, a
nmet hod for connecting term nals using the conductive connecting
material and an electrical or electronic conmponent electrically
connect ed uﬁma@snmn@mdmmh&wmxgnhefeﬁhmgmaﬁﬁm al according to the

Poot] 1 conduck e BEE R PRt SRl PRl o
connect i ngthgaéreiinad bvxtﬁfrestpl%ft tPhe S&H&smhﬁk@%tvfﬁ&n aRHahérs@binalul@g ik terminals
iti d a netal foil selected f older foil or atin

co oSl tl on

fom) | t t%ﬂégtge aOIﬁB?tmecan%?C@emlea%ééa ?B%dﬁieﬁa ugHvecompscting gipterial
structug e @ed prdt@ablp h@@Mﬁmé k010 (L@ )cmcfesau aahﬁdsnfoﬁl(h) Elﬁb’aﬁﬂjctam%r(ﬁ)
the resin cc%(j 03| tion et a i yer may. each

either a sf f‘éﬁoa%ﬁoléffr f%P’t?‘b‘Ffé’ﬂloéJe‘WsmherFé’nﬁ’éﬂtWF Ferpesting @%t'?fé?ét ure

of the conducti Wioee¥ewhdniBe 4T84 &dcuipdncy 8f MR terPiial Wit k@ptdY td thEhdiRGion
and may be a two- Ingiger structure nmade of a resin conposition |ayer

and a net afred atwesndhe pdhepead ineludingsbe terminals|ang ghe/copdustive enmedting @pageriab
three- 351 ayemn, &f IEQQBM B/ QBe é"on'a‘H&tNe |c§1¥d%'&tu§é ﬁl%ﬁé{rlﬁecﬂ?r}éfe%lm% & volume

| ayers, includin lurality of either resin

co nposl & i ofstip & 5)):9& @ TeRitt GRMPPETipn (A)asda mwefﬁﬂ éB)melq:ﬁfaii ifl10§n afoldeg &ihor
conposi t1 ok AYRI90000HRRlood diktivd BHRLcHng d, the conposition of
each | ayer may sanme or fferent. 012 According to one

enmbodi ment(18F "t Wems#heééqncomwomﬁemnals pomprisingihe slepi el arepnging the oxi de

I t

o oup and Graaie bahBbigld it cATRAL N 3K BEUT AR E ine

foi | | ayerteaminalgrheptangthe wndegm ccxmpbm whigriall a4 p tamperange tak sreghal to ar

three-|zayef;af, fah Y Iﬂélﬁné g Qﬁfoh agt{ﬂ tﬂaﬁ%’oﬁfe{ {IEE Hsid C%Hpo%ltlon, and
yer e. e

Iayer/re5|n conposition avora I's case
t hi ckness @fldﬁmtmsewwmwpm on | ayers on both sides of the netal

foil l|ayer may %%e&#&%g%é‘ﬂ% c8£ne9 1&[ SE@S‘&& aSI dlag,wé %@xgﬁl% a?e{a oc{;\.ﬁ)anc%fsofn

conposition |ayer can-ap accor
t hi ckness thé tenhmab\mmldmp@t 15: tbcf adhhﬂon amarbﬂaie&l the a&ﬂeer@ﬂnmémh@the Feyminals

exanpl e, whg @heacogg&WQ E&r@%ag@g@%&@ }Trrgq é{ o 3he ) i:onl%ﬁalve%ﬁ pecting material

conposition layers Tol ayer
t hi ckrfdssased wefwzé:diy has ap.fodlmmatm((@s()ﬁﬁﬂb@f B Ogsirt cmmponmbn {(Aendtahmauiebil (B)

T R L
connection ter anéov%hmltmthe aaagg:ceng:am)owf thé te&nhdbmlores;&ct uonha:azmpsjment
to th t. aqf . th t t d
Sobay Rl AR R B B S e DB RS e
v% I unreI r atls g) 144 tA)lésé Bjahn 336 tl‘&fdbﬁ?ldflv@ m@&higlrﬁﬁlerﬁa@\)lseﬂrpdeférag@ﬂ]tai a Wéluhe

r
(8 oot Ao e TR e Shalesd P i | B RS bl oo

20preferab:ltylfarlaezometmeéxﬂﬁabkwoﬁﬁﬁngmaﬁnﬂtl Il rmre preferably
4-20. Pref ﬁ:‘éabl é»ae? condu%tFl ve connectin r| al, tbg % sent

i nvent i on {; GHCAr EEE TR FIP LN E ?fPﬁge %BBB‘E P‘FFSl B fiegtdcally
par ti cul arconrectelMeME theV@nGRANE E4rinbEinFRhREriA heddpdihd® dnf@ny 6F UYL @Bdn%.
((A)/(B)) of 1-40 is preferably used when the area occupancy of the
termnal with respect to the adhesion area of the adherend including

the tepm nal s apfrtde oFORIUENTION 25connecting material is 3%to 50%
Preferably i s used when the area occupancg of the termnal is 4%

to 40% rﬁ@O%réws@s a camsjugtivogoppectingmatesial ehit me@nt BvemieaLeldey er tin
connect i NG eAy b@L %sga&rd%ﬁ&eﬁg ﬁ&%gftérhﬁﬁziltre ik Ilﬁ% gddiGIRERS ent

invention is preferably used for electric t he opposi ng
t er mi nal s coRneriion. diurtaermpg siagthemetaiHilimvyed, méuctt@p@amlescml@ meveoied

from remaining in the insulating region, thereby obtaining highly-reliable insulation. Ina

35  preferable aspect of the present invention, a plurality of terminals can be collectively



the volune ratio ((A)/(B)) of 20-500 is preferably used when the area
occupancy of the termnal with respect to the adhesion area between

t he adherend including the termnals and the conductive connecting
material is 0.1%to less than 3% Preferably, it is used when the
area occupancy of the terminal is 0.2%to 2.8% and nore preferably
0. 3%t o 52c&¥tectedm eigpich cirtliesuch agustmivendoctonéayiden glmaid@ionaby wing the

second enbaqdiyent. of the present.invention is preferably used far

ol ectri cal PoREiMesBprdctioe BRGERIY OFRHLALertPr it e dPa ferbiLoan te
adher ends phneedidnentedctroded fanateetramic mpmber W gonaénidh encfledi phery of
t he adhesi on surface. [0015] As described above, the volune ratio of
the resin conposition (A and the netal 10foil (B) in the conductive
connect§ ng mat erBRIEF BESERIPIUONIOTHEMRAWINGS ar ea occupancy of the
termnal w ect. tQ the.adhesi on area of the adherend. By daing
sor "good oid00e] (THREEHRe DS ISR RER T Bt SbP e PRI 2¢O s
hi ghl y-r el gt &il 15 igdd with dbe biveai imdptagent term nals can be

real i zed. en %ﬁ . cor&{_ent of the netal {!oi | is too lowrelative to
the area oEd&Pa {gﬂg iR & cross-RRcHamal Wiewreheaagsisely shewingeong sheraplany staieel
of the adhgggighate thea &&ﬂu&ﬁ@rcoﬂiecli%ﬁﬁl@ﬁﬂta@t@r 5r%n§in§@$escoﬁi&)’ctliv8 eofiRStthg
due to the |l ack of solder or tin. t he ot her hand, when the content

of t heltret Hpteyighetween thyfermigtls aggprdipgdojadngthoduioy cqngediing deminads Hdbseen

adj acent t glfnpabentdde to redundant solder or tin. Herein, the volune
ratio ((A)/P(B)) of a resin conpasition (A and a_netal foilm?({B)

sel ect ed fHogRra3kiGRwER i dryosyrecHonal wewsehemaicallyehawingang exemay stataef
material  cagiygate el ShMdiodraafnaah anv i he | ir%%ga- bi

of the conductive connecti neg mat er i a@%%%ghggflﬁ%g%ﬁ(éA?%(_ [@{ﬂ]ﬁé’

( S(B) - S) / ('be spysuytivg; cogpgsting mateginkapfapgeddietweea theoteemiels eecordivgioatmethod

TRt eri o - SoAbonnSARGiEndl G8thé JreBhe iEnagst n composition S(B) .

Specific gravit the netal Tol [0016] Hereinafter, a resin

0

conposi ti oﬁEialﬁ@XHigz@@ 41is 3 eriops-igstdenaliets selamnapeallyeshowing\oap exemplaty state of
each be desgpihtland PQhAkoty ; hebd g L8 Mect
conposition ug_ed \a/\r,i1 t h&éﬁeﬁpr&ég}gﬁ%n@/%%%#ﬂ% n%lgg él}etcﬁ;e{@ﬁflgggdnplecéﬂlgd
form or a Weetial beiorean the tenmihadnacceidingde amethod for-gpnaecting ¢erminalsad thiea
liquid foglm3 b A0hkept 30tenperature” refers to a state where the
conposition does not have a definite shape at anbient tenperature
(25C) .20A paste formis also included in the liquid form [0018]
According to th i \ﬁﬁ% i 49N may be

ei ther a curabl ?%‘glﬁ%ﬁig@%osy FgﬁRgxrlﬁg% (?ﬁzggr{o%l as% i %f(?lgsi n

conposi t i dR01EBx Heptiedienfa candngtivhémneativg mateiah esnéthaifonsmteating hertirels
present iny | I e [ i.ng.o

551 1 adh ati o g AR e 3l il o B R O B R S mpon o 1 ¢
favorabl e dlestricaliysomitcted yonglthreaksiicalonpctpg nixieeisl ®oakdingso the present
coef 11,61 enty Qfiol BA[ SR vEXPANSLON ANCiEl Aplee modul us after curing A
t hermopl asti € FTesin conmpositron us oW He present invention is
not particularly limted as long as it has flexibility that all ows
nol di ng by tin t a predet.enni ned tenperature. 5[0019] (a)

Cm abl e régﬁﬁ?cg ‘%}‘?giu?tiw&?ome&mg “H&r than a curable resin, a
curabl e resin canpadidive tonnsathgwhdtéridl bEthp pasantinveAt@Ndoniisesd/resih S O

i nclude, if necessary, pol r onent, cur,i agent, a_ curing
accel er at FPMPESIY Mgﬂla@#ﬁgg‘&e‘gﬁ&ﬁ&ls? e%@?ﬁr%ﬁwr}%}'o btak?ﬁoﬂ/%mafa
car boxyl gndtiayerad Badydaeing auplliiger3gedthiredfd résiCedmpesitiond Mly80231ala hidtal
Cur abl e res‘iﬂ"t}’ I n general ! curabc;ﬂipresi 2 _rsed wth the
present i fvRYFolYhELE thigieSipspmpesition pxrr prohe ptal oif gng may seeh basithsea

used as ari@H e e maRFRIBeRE. MHe nIIGRIKGEDENRNFE BT (5O BEHIGLNe DRYcARy
Exanpl es of the curable resin_include an epoxy resin, awphenoxy
e

resin, a JSrat¢riedis nobrarHoulaly niseds Ard maxbsa two-lakerfimctiugegn a resin

composition layer and a metal foil layer (resin composition layer/metal foil layer), a three-

35 layer structure or a multilayer structure having more layers, including a plurality of either



15pol yester resin), a diallyl phthalate resin, a nmaleim de resin, a
polyimde resin (polyitnide precursor resin) and a

bi smal ei mde-triazine resin. In particular, a thernosetting resin
containing at | east one selected fromthe group consisting of an
epoxy resin, a (nmeth)acrylate resin, a phenoxy resin, a polyester
resin, a peryotiiodtheresi enmmsiioh layers anésietn] fail Iagpdrei MiVHen o glaiatityeofdesin

blsmaleltnldetrlalne resi er ab used. Anong them an
20ep0xy. 1 o SPTPPEGTARE SRR T ISP < Bt b i LaR Pt 24 be the
preser vi ngsm@@ﬁhﬁheﬂ and good thermal resistance, noisture

resi stance resi stance of cured. product ther These
curabl e reé@ﬂg] rfgffof) & 105 SRRt Qf\xﬂe RJPSeRpPEERHPReiD Vf%‘?éﬁé“cﬁ’&;ﬁ‘be
used i n5 copkide mymm the metal FI0#ill a dhipovadhenhg @f)hdnb Bc ByHraBil €rouf ahdlolBY
appropri at eﬁ; g det eBn} ned ccor%% o, the ?%eﬁrm of the curabl e
resin conp6¥PPRGATOUP, the layerggpoy prigathihe mptal foil laysr arepuedprably resin
conposi ti Oﬂomﬁositi&naa)]elﬂu'f’dr é}@f’dﬁi\le bﬂﬁe@ﬁ?ér@d‘&tr&fmré [€sif BEARYsRioh 8Bl metal
vmthrespe ﬂé&etota wei g of the curable resin corrp03|t|on|s

pr ef er abl y eSS PR #ﬁéfP@ is faporabley Jmdhigspsg, the shigknesseqt ghnresn

nore, stil bo@sﬁmawe@rﬁmoyh a@e@o@me\eﬁétﬂ%u OfveREEbe (b sdrhe mlﬁelent The
preferably % by weight or npre, yet still nmore 30 preferably 30% by
wei ght 1br eSS&ﬁHmﬂ&ﬁﬂE eorgrosition layersasrapropriashybsyadinsied pecosting igrtke At

the sane ttm&negsfa%ﬂﬁqeh&morpéfch@%nﬁﬁsm%ee&o%eaaed s FRE S, ;@é"\ﬁheﬁ §SS
t han 100% by wei ght, nore preferably equal to or less th 95% b

wei ght, st fandustye somcsting mpfeialavfioss resip comppsiiden l@ﬁgﬁogb%@gdemﬁ agtmtal
still noregppngfeehakl d{ff&gﬁﬁhlch%sé%ﬁ id @é@mtsg}@(gmz é%ﬁﬁcma aly ik tlﬂx}.ﬂaeH ,
0

nore preferably e? to or |ess than particu
pr ef er abl ylageisprefesabbeplacadeanghe snaneanoda sig(electrode side). By making the

curablegre tgﬁnh t

cur abl g re%%tﬁm\%n ﬁ r}égllbegg%thlffgiltg ﬁgth'? g{)h‘{éafﬂ{ glf% horeel %{eggﬁfle Ar}gcs)lld%r

CONpOSi t i OPF 4 tiN GHRAPBFN I theost l@ﬁthmp@mtlmtemn@ camaéllpb@slemmeﬁ 10%

by Wei ght (@ 1A Sorditd ibla 10 @beaﬂeﬁ{]@m&p&ﬁ B aRhOL yOfmdBi® aNd
0 by wel

parti cul ar referably b t or nore sane ti1 e,
cont ent 50ftAY®) efa wbineompssition (&) @n@ﬁ oretad foil @) 6lbstedvEibyhatsolder f0d$)s a tm

mor e, Pr of et the A5y & Allin 0 8RB JSid. | IUE RIS AR 0% Y

wei ght or Tess, stl nor e era
still or a)rpfembéf%tw,yntﬁﬁwd@abmﬁg'ﬂﬁt alzdrst1llm¢ pmfﬁﬂahia#ﬂﬂcqufdrgbly,

preferabl y. » ?M&QX Q}g it Illaq%§1 prcaFl nt inven l!é{ is luSéafﬁ% %ngftrlc ilp{ CHRReRtnS

connect i on StTen Ranrca e€sive streng
terninal s mnsm@teenmalsedlnmemcutma @oduaive cofnetting matesd) heving thervolume

wWithin th i n di.n t he pr.esent

i nvent i oner ﬁg@ﬁ@%ﬂgﬂe—@gﬁﬁfeﬁbgumgL"%l l%ﬁ%rﬂpél%n Haf’ u?igh? SP?ﬁg%lrw@

sol i d f or megtecirto thm dlbegier atacfdheatheleed irshdingAhe terainhe and dierobdiativd S
inalqwdfomat L ematat e resin that is.in a
sol i d Por i BEHB Mt grgrpﬁgp 4% g/"?mg; %‘ga@gdzgdls?cﬂwh%}%ls ASE P BWpaWé’rﬁh{ehe
cur abl e r esinina dsd96 36 #0%nandandra paafdralﬂjas% tbcﬁm @ocma&fplcﬁa kesdubtitenat
isinaliquid, format. roo t ur rab used. \When the
curabl e regflﬁ“@%g‘néeflf’ faghoT T‘é’g?‘gﬁ Hiet ° ﬁ{ gaf E‘V?’&‘?Pﬁs that is
either in Iﬁeﬂeﬂaqlgmﬂedfbrmearwﬂlmhhettihg)fhmmsu@tcuﬁzﬁﬂs Of\ﬁﬁrgeld\?\kv]wl yner
conmponent ifl grcﬁfvglr %g used. in co atl otg a,&g i ate

curabl e r&dhgeR Frpsrihareplaes & @Q‘g’f’s‘ YECEDl e exanpl es
of an 3@poXYO14gsiARcirBial td 5sdcﬂn@eﬂ)b(ﬁiﬁh&ltfo@ﬂi@p?éseﬁtQ@&Bnh@xmlﬁ ﬁﬂﬁ%ﬁ@ra(135c)

i ncl ude a &i@&(nol A epoxy res;ﬁ\g &L hengl - F epoxy r.esin.

bi sphenol 9 arresin ROTPRFItIONS ﬁmfgfh@rata 0&;&8&%%@4 femayolderdail pea 2in
used in copPiddb bMucthRoRRR Mg BRtHYES sRko@f Tﬂ&%ﬁﬁ%ﬁué g@@}ﬂ?@t i's
|naI|qU|dformat roomte eraturels pr ef er abl /eq, nore

pr ef er abl yraeRbly28-490 sgoreiueterably; 30tA09y angl spil] srose E‘feﬁﬁéﬁlt}ly 1?@0@20’5\ g/ eq.

conductive connecting material of the present invention is preferably used for electrically

35  connecting opposing terminals. In particular, a conductive connecting material having



30[ 0024] Exanples of an epoxy resin that is in a solid format room
tenperature (25C) include a bisphenol -A epoxy resin, a bisphenol-S
epoxy resin, a phenol novol ac epoxy resin, a cresol novol ac epoxy
resin, a glycidyl am ne epoxy resin, a glycidyl ester epoxy resin, a
trifunctional epoxy resin and a tetrafunctional epoxy resin. Anong
them a sotﬁedmlurﬁa‘nan@((it\m(ﬁ)) oépa»ago isestfiarably vsedoghdn theweh accupqnmyysf thesi n

and the |i vor se 35 eS| ns u aI 0

or two or HPERLyRERpREidhy S SnaRa SRT e S png B e RRT,
epoxy equi wmd Iﬁaboﬂucm\}h&oﬁmﬁyg freskinl 1'5 DAR% todess mhaﬁa 3$@| Ikgeﬂ‘efabm fitis W@OM
tenperature.is_.prefera 300Q refera - 2500

g/ eq and p¥PFR @glaﬁeﬁloﬁc'ﬁf’é‘fyﬁgliﬁ tf/‘mi“? @Bdﬂg@c{g aﬁ\d%ﬁ%‘ﬁfeﬁg%b(ﬁ?%tto of
an epoxy rgsks tHeakxandpld, Ifhe’cbo&&idtlde t@msetal Miaatl bEefip eddhd e:@bddiment of the

S5preferably 40-120C, m)re er 50;110C, and parti cul arly
pr ef er abl yz n.’LH’(Y@‘“W%We Wﬁg ‘?lFﬁtrf:?Bﬁ EOIEID GPPPFIRG fepRinals of

above- nent p@rpqaerar-%e edhetak ivhere SheCidimibels Brid REaREARA YO thel REBhdIABEHHE NY
can be easl [0025] (ii) Polymer conponent In a case where a
curable re SlE’EJﬁ"H Ftion in a solid formis used, the above- 10

descri bed mompl,@s deB&ibad %kﬂre%b)&ﬂﬁhe@ﬂ%ﬁ@fesﬁ%@m@éﬁﬂ?&f@@|aMd Hﬁe%téln
conb|nat|on ynmer conp onent. used in the resent i nventi on has a

wei ght &y ef%!d@) rﬁ)tﬂlé E‘Eﬂdﬁﬁtl‘ﬁéf)@q‘ﬁc“’éﬁ mategiplds ¥ayic asccm@eg bt thagtea ocGppaRey of

pref erabl yi,8 te@ﬁ@naﬁvﬂﬁ?&sﬁect e Bﬁfe‘éi‘oﬁ ‘d}eﬁrok'ﬂmﬁﬁﬁ‘é(r@ﬂ@bl]a\y dBirld8, odB:Ric
In addition, a weight-average nol ecul ar wei a pol yrrer” conponent
is prefer a‘EﬂnPWPOBGBW‘GG'@C%Pe wéerW%asm@kséa@ahlwr@sUe 6@9136?11 batwgen and
still more,gicehiabdihils dantdledR8. Orwh&SiBe cdht&R @{h@%e'tfﬂ B3 isY5P10% refitive
curable resin and a pol yner conponent can enhance t

menbr ane- f@rihg #eg prevprey of thyteramsabwith respecd tq tae éqlhealoe@m@éthe\ﬂdherend the
connects NgmFHee bt @lcoRRbRE %erﬁwaumaycﬁereps% & Hpﬁ@?‘%ggfsoﬁhl‘? ortin. Onthe

above-nment 1 oned wei ght - aver age I"ecul ar wei ght

conponent @her hged. ydea the Wé&ﬂwtmﬁ*f@@ll 1Pep rhwt bfé}ige@ﬁlcﬁkﬁtOdzngaW)
20The pol yymge e‘fx%ﬂjﬁg F&Txﬁdaﬁtduﬁ%‘wgﬁndéﬁﬁé%ld@hBﬂﬁ hq{e?éﬁstﬁé‘(xolh&g?ﬂfo' 0” hey

my ei ther be astic resin or a er noset resi n,

may be use(cﬂA)/(B)?c@ﬁ&)ﬁeﬁatcbmnosﬁsme(a)faméame;al fceMB[)rpftlecged)frma a;soldyxrfbﬂ or atm
conponent foﬁ%ygﬁdﬁ tﬁd@%ﬂﬁe@ﬁ §ér1519c§h Be Fél {;«.‘:pz@f;)efogﬁrsﬁa@ed@nﬁgl %e%ﬁ{cer
resin (saturated yester r uret hane resin de
resin,20a mﬂwﬁfmfdh;&qomduqﬂ@e p@memngan@eﬂmxane modi f| ed pol yi m de resin,

a polybutadlene
st yr ene- but adi er\lé %ratel%g%‘igg Wéﬁ@eﬁ%ﬁine et hyl ene- but yl ene-
styrene copol ymse Sp@nf'pcgrghawafahe goadichive gonmettingimateridbut yral resin, a

pol yvi nyl acet ab AQ§HEi Lﬁ#w.ty(gﬁgg%gincg%%g&?&rene rubber, a pol yam de
resin, an acryl an)t'r % adi’ene copolyner, an

acryl oni tril - buS&s 8peifeocgrytitycofalm ldetabi)dl yner, an

acryl onit u ene- t e 0L V|n etate

nyl on% bbléﬁh%ﬁ? narﬁ%’rét aETH o%fé%?ég %me{é?sﬁelﬁ% Vltggh rpégseﬂf' ‘ﬁecfimgn
pol yi m de wileheh terdzsdribedr abl e. The pol ymer conmponents may be used

al one or t r e t .Lher eof may be used in conbi nation.

[ 0026] Her[ﬁﬁlrﬁ &m{"ﬁ‘&t"ﬁﬁ“ LYY ¢ resin” refers to a pol yner of a
(met h)acrylic aThelresin campesitivalised evithhky gedent Bveiof @R be RREerah a diquid
(rreth)acry i C acﬁ(ila%r a derivative ther

f with other oner. A,
et hy ac ot e Eatig Pt g et Btpchepiiel AR g e Hantbicnt,
the |igge. tedlﬁ&&ﬁﬂe“l?éféklﬁtﬂ@ﬁat@{wl@m(tﬁ@&dﬁ[ﬂﬁftighldﬁeslhﬁﬁhﬁbﬁmﬁniﬁé itap égle
present invention inclu ol yac C aci pol ynet hacry] i c aci
pol yest er é‘g‘l‘eﬂ %?PE’?BE{EE& ag) pdt 9?1%?%?9 isalsainclpded 156‘!‘-‘3&1“ foricr yl at e,
pol ybutyl [ecigy! a4RoRhh B Phe/@ededt inFerdioh dhe re@in i BiNén m@fbé/ &81eE4 curable
met hacryl at es such, as pol ynet hyl K net hacryl ate, polyethyl nethacrylate

and pol ybugsjt coIpRosiian oy p &P@nomﬁlya@m%mwﬂpn tohaEripbls st i | e,

composition used with the present invention include those that cure upon heating or

35  Irradiation with actinic ray. A thermosetting resin composition is favorable in terms of



[ 0028] The backbone of the phenoxy resin used with the present
invention is not particularly limted, but exanples thereof
preferably include those of a bisphenol-A type, a 20bi sphenol -F type
and a bi phenyl type. [0029] A polyimde resin used with the present
invention is not particularly limted as long as it is a resin having
an i m de bgond mechbhiealpeapertics mg-hum icveffiExaryf kegnilreepardintand slastihheduhed
by reacting,di am ne w,th a.di.anhydride,..and heati and, . .

ovc! odehy i REE e eteftusE RO R Rl TP Cadoy invempdens o
di ami ne i npdrticldaréy liminéd £ Iohigragiities fexibhitpthatslBws dioidihf st hutibs at a

di am nodi pheg I .4%6- di net hyl - m phenyl enedi am ne,

2, 5-di net h?/‘ie-%gm FORYE i ne, and sil oxanedi ani nes such as

1, 3- bi s 3- 01 90 p () [Mydablelredin Sodpdsitignanet hyl di si | oxane. The di am nes
may be used al o or,two or nore types thereof n be used in

Combi nat | on. [ OGHRE thefa FERHDIRSIN. &AM LESinGPPABt A FHeEs Bt

di anhydri davértioh e ako3nclddedifnecRirP Reawinied thascHeRO % ¥l hida curin
pyronel litic di anhydride and 4,4 -o%!() i 1;;)lbt hal igﬁ{ji anhyé%%g. The s
di anhydr i d¥SeIFEPTFECERHIGIRE 2phep Gy Rrowy prekonafarkogyl grayp. Be
used in cofiRhdedupiis adeéBPARlthd fnge. pol yi mi de resin may be sol uble or
insoluble in a solvent, but it is preferably soluble in a solvent so
that itV caf0&lsi(Dumblenssia i nto a varni sh upon mixing wth other
conponents, and yf BeiRrd a cu@Ak fo¥inRGed \ARIHE Presti? iRRALbERhBH parfularly

sil oxane-nodj fied polyimde resin is preféerably used In tpﬁat It can
be di ssol VigBitsdns|ens a5ucap bg #pAdas g8 pdhssivs conpaga) foppredreingiysagcanductor
present i N¥GRE! OBxandhl &UTIRS Gikathd %5 R RBh @pRLAdUA ta SRYo DM ShiRDn
such a pol yner conponent. Moreover, the pol yngr conponent used nmay be
5bl ended Vit apAxplgusresyerhegpl ratini & (edvacsylate resin, & nolygsier 1ehin éxnsatgrated
st abi | j5Z oot ARSI bhthAbte rédh, 3 MalcHnieiEsi - P to
a degree tpﬁa)%gtgoes. iglot la:ir{t%rifl.er'grwﬁ_]%’_ﬁ talfllg g%{gélsggﬂ%1lﬂ%@5€sg§g)g§%ﬂ¥de

i nvent i on.precufRog4in) ped abiswplginids-wéazingnesict ilngantisules a diermessttingiresin t he

present i B . )

appropri a'?: éﬁ@?ﬁg%‘a&é%agfo nr}:é %Qﬁ%@%ﬁé‘&%@?‘gk‘%ﬁﬁgﬁ%&n@%@ S%Iggi?’o%ur abl e
resi n conpgowtipacoylatgsesdh, 2 pbenosy agspl, @ polypstertresin agwlimide reum, alshliEon esima
conposi ti L0 [ £on - I r nt
wWith res pg%]%lél?l cl)@etlﬁgelh{a 12(% épﬁl\%laéllegﬂt{ae of t egésgﬁi;sgﬁ}grar gsul¥ %\H?cé\%%ﬁﬁig%nani S
pr ef er2dbl yep69y teyinveprgfetably used freviewor goqel aifisg atd presdeing propeitigh indgood
nore and [ . 59 j . t t.h a

i e, "t e eimpEii Bk, BEELEE AluNodof oM herlce BPA Burof el AL
pr ef er abl yThv&oeubablavesighmapbe hsed sloaadr par ¢rincark sypey thercef mapbé ysed8o by
wei ght or CI S88nuuhen the content of the polyner conponent lies within
t he above-describéd range, the fluidity of the curable resin

conposi ti go023il i Bhe tantemebf tha guralla résin wap gpegs dtblabedd drminedhecording to the
condu Ei vg conngcling nater alogﬁan be handl ed easily. 20[0035] (iii)
Cur i n(?j ag © 'Ef(:if?pﬁ EEOFHOY cur i ng agent used with the present
i nvention i ncl uBer gxhmplel & theantableebiy dompesitionrisl ineliduéd RHEMPHE Beistent b the

curi ng agent .a opri ate h el.ected accordi,ng to the.t

Che oo o bl i PR PR R 1ot A 8 s R SRS rasast b AR ErBly
curabl e rastity i@l $nodd, oy 5% $6 G bhRoUstiNgoR bigr
e A I Y
di mensi on v s Ayl

r esi SBANC @reférably B0YEhy W&k oa ffdes, afd fanlicddrlySreRtibly 5% Wi iveRLPbrméte,

hi gher fulr‘&gti onal pheggl s are nore preferable for superior properties
of the curdbiesemeding, Decentertof tieguraplrasen i prefsmblydesstiannkOd oy veiaht,

al one or ke HefefablPediiPRr IRSTHRAHSTE WASoHSEH rhdte pRAGERGLHAN
30[ 0036] Exaeré%{ees o?ec} henolrs i ncl ud%%bfi sp%enol -A © et rarrgtal'%yl to or less

bi sphenol h&n S8Veby yeich gBhaersipreferably sreal &9 or Ipisshanetddh brweighhvetystill
more preferably equal to or less than 65% by weight, and particularly preferably equal to
35  or less than 55% by weight.




[ 0037] The content of the curing agent may appropriately be sel ected
according to the types of the curable resin and the curing agent
used, as well as to the type and the used anount of a functional
group if the later-described conmpound having a phenolic hydroxyl
group and/or a carboxyl group has the functional group that serves as
a curing agent. Eﬁmrcuablmpéiepompmmoans eposoid fers, theicontastaxd thiescurdbée resin

bl t with 0.the,

Cotar vl Rz s BRIt b e bR Einoip f ERBERLy 4% by Bagne

by }/vei gglt ozgmgze ggfflgembby IO%Qb)Aﬂ&fghx%pﬁmrghEﬂla?de?a{’eﬁab@ulm by weight <t)r
refera 0 e .conten e curing a en

P ottt TSt 2Rt Dottty AV E b S SRR, B esaet oo e 6

and nechanoftat cidble sésiteis piefRatdy BO%Q@W@tbh&ssf, &lofd preferbhOsan b?%rei@ﬂf br

ool o at of v UG RbD BOR By SRR e Rlraer BN Aoy areieht o

conpounds rm; Betasill inoirél i e ably as‘mﬁ h?éighﬁ‘gﬂ[@%ohxﬁi paaxdumﬁ@cg)yéfbrﬁbmm 8
virm azol e

2- hept adec azol e, 1,2-dinet
2- et hyl - Wé‘ﬁhﬁr ®edazo e, 2- 15phenyl i ni dazol e,

2- pheny! - 4 net h)@uﬁﬁﬂléiﬁlélél:tﬁc camieetﬁtﬁyslreﬁ tﬁlﬂﬁ@ﬂkbm%h%we]ﬁﬂéﬁ@ﬁ%m%en
met hyl | m t$zol e, 1- noet hy1l-2-net hyl 1 m dazol e,
hy'%

1- cyantet e e%{quqeﬁqﬂgfac?megt of the curable resin is within the above-

1- cyanoet hmgm%nbmgﬁg I i m dazol e, 1-cyanoethyl-2-phenylin dazole, 1-
cyanoet hyl- 2 undecy m dazoliumrinellitate, 1-cyanoethyl-2-

phenyl i i d@%@ i dypeprding) tp theqyrgsent invention, any curable resin that is either in a liquid form

2, 4- di am ng-20p[id forBd ank Ehilemalky %@e]us&i hYA ciftalbll k@ thftis in a liquid form
2024d|amno62-undecyllmdazol 1(1) Fet hyl -s-tri azi ne,

2, 4- di ani ri$I@mplcapsipturg andipeighle wmdhaﬂwm a(solig fasmiay raom tempaafuse may he
| socyaur i\ed@fl nithtieh. Ofhen de dhabie @&up%apgé%ﬁ tf%#l'arﬁqgﬁzfg}&{ % curable

(1Thethyl -s-triazine, an isocyanuric acid
2-phenyl i rfesia sl i in afiqnid Seymatiieors temmeenturd drsefemblysadt HYhemthd sureble

2- pheny1- %sﬁn c&jlh ﬂfo‘ﬁ)ﬁé’ Al 1B )fdrh?‘a gﬁ’l%ﬁfe%%g%r 818]38&1'“ arlh%md formora sg id

2- phenyl - ydr oxymet hyl 1 m dazo cont ent
the curi néom,@@ybpa@qdrwmrya@pbmpcmmcebyt ipprefsatdy nied deicanoativnmg to

the type Oa%gxtﬁgﬁatg 'eﬂgcﬁﬁﬁ lr@s ersoﬁé?cqmlls eﬁ For exanpl e, when an

i m dazol e ound IS use content o e i m dazol e conpound
with riddspdBd23y oPtdﬁtsahlgwﬂmml og‘ lan epdxytrbsin that iatn e ligdd iformeas mpos feniperatirg

preferably o) | 03 ht
b “ror o g SATidh A AXeofy Fln LB ot Al A b
the same tepowy, remh@nd;@htsahﬂllOlEepme’frwlamay also Oempyd imedrghitatom. | ess, nore
preferably 0.7% l.ar ferabl 0. 5% by
wei ght or | ess. ef@%eg&?g@%%% @%og%hlg%tﬁll& ?slézltﬁ)l é‘}i‘é@ﬁ%é‘hﬁd? Iess0

t han t he |temparathiens prefeaay bﬁﬂ—w geq; moreprefocabdy Bﬁ(bliﬁ)rg/erpgndr]mmchmrly

suf figi.ent| i ch hat curing .of t r.esin.
compodrt 1 heaydab Ry MR S el B I B tigped
35t he i m chaw mesmgmﬂerwmedftﬁmu&ki@mhﬁes tiké1lp edlinoieper whicmrrtay result

| d t t f
Cerm nal - GePERERL ol e P Repr e aP G bIshh s R e PPEupY mentioned
conposi t i ahowyiehctivitgtwithefilasfodmingaesit, partialarly @palyimids réske id [kl Btbeng

regi ons causing i nadeg i nsul ation.  Moregver, preservation
stability”’ C‘f‘ﬁ@h g‘ﬁ? %WHE‘BH gd FPa‘Eoé‘i‘Qti“%ﬁtloPray be deteriorated.

5 [0040] ¢W24@W%ldf&ﬂbﬁ@cyﬁbﬂﬂﬂiatﬁ1ﬂ¥@c§lﬂi><ﬁ5fmh@f1@|bl@1 térﬂﬁ%‘ﬁthr sdmxyl
group abl 'y, conpou g a phenolic hydroxyl group
and/ or a éféal'{s’gfﬁalsp? &%Pgé Cetine %tSng §B%Ylﬁ%émh%ﬂ A gpogy f ect
of reduci g a ¥Rkl mOSkhEEpdxY&in, %%%1@515 aﬁﬁm‘é?bﬂ%ehﬁ)ﬁegl vyl efier epox
termnal surface or the metal foil surf acwvé uxi ng funct’on). % 41]

Exanpl es &1 2 &&RHpional B9a%Y 15inand A deiesfynsts mz&we%mwadh@ﬁoq solid

trifunctional epoxy resin, a cresol novolac epoxy resin and the like are favorable. These

39  epoxy resins may be used alone or two or more types thereof may be used in combination.
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acid and aromatic carboxylic acid. Exanples of the aliphatic acid
anhydride include 20succinic anhydride, polyadi pic anhydride,

pol yazel ai ¢ anhydri de and pol ysebaci ¢ anhydri de. Exanpl es of the
alicyclic acid anhydride include nethyltetrahydrophtalic anhydride,
met hyl hexahydr opht al i ¢ anhydri de, nethyl himc anhydri de,

hexahydr opht al i cTindppdy eqlevaldne bf thb yplisgpbdi@thacis andyadidi foen at room

ycl ohaxan HREE O RATE GHEND A 0B o s by 2300 feq pod mfipacty
anhydri de prdféruisle 1256p0a0kd/eqc anhydride, trinellitic anhydride,

pyromel litic di aphydri.de, .henzophenone tetracarbagxylic anhydride,
et hyl ene gl ycol zgiségmgmn}qio?gq XN &Yt E@F&aiq?lﬁggW?tﬁ%?m¥?%ﬁe@mre 18

[ 0043] EXapﬁf@&ﬂpﬂo—ub@”@hio?dc}ﬁiefeﬁab‘li}aﬁm?(ybi Sndqfattibuiallg ke b9 Eoiooasi d,
acetate acgﬁ,te glro |ﬁoru c acid, hutyric acid, valeric acid, pivalic

aci d, capr SHen&Rq S3itoning, poing kies gyt the gbgveameptivped ragas Lekigess cppybe
palmtic agﬂ@resggdgﬁﬂﬂﬁlsﬁgﬁdjmg@ﬁw daGiepCi d, nethacrylic acid, crotonic
acid, 30 okelc acid, fiimaric acid, nmaleic acid, oxalic acid, nmalonic
aci d, succ %2@ a{f;‘? B?Iy@moarmoeetaci d, adipic acid, sebacic acid,
dodecanedi oi ¢ aghd ARty R birgbld fdsth cofPBSflod BEIBo1id Rorf i RRAL iHe above-
carboxylic acid represented by the folllowing Fornula (1):

HOOC- ( HHp) gigscw.q@g@jalegg% apdpolymercogipongnt aggrefembly npgl in cpmbination. A

pr ef er abl epoaRek AdipBhét 86dddn Gl GRBSEL Abkedsi Weighie
nore pref e?%glfﬂe. }5’844t The gt&ﬁ%%% f&?g@%Fgltl ﬁz{egdda‘%%fd? Eﬁgéa@%%%]ﬁ ‘gel {i:ti d
i s not par ¢¥rsefeesply8.000armeare, meare proferably 8,566 er mproyand peinylslygreforably
repr esent eglofy ot Asrel Ot LMY, QL -af\‘ieﬁa%é mlechiR? weightaét ‘Qlli')glg)%er RombShedlf ©

each independently a nonoval ent organi C group, an st one o

R -R5 is alstyderaidy|l,09P 09 or lesghmoree prefraly 959,098 on less: depgilbioene|pyeferably

monovajent j ro Agk: A - RA- '

group 105(; agdc?g@go%%sggr‘%g%mﬁl;[8%14‘%?@%23‘%% 82@50 gra(?%ng{n?e (r:@?:[gg%%%lai[nc
aci d i ncl uenbanperibomembianetfmingaeperys  destovas foidity of & censludivemontesting
acid, iso [ Wok .G asi M

trimell] tﬁ@&%@%?mﬁ %‘?ﬁé@itcgﬁ gg%p&gngg 1 oﬁh%%?°?g§‘§9§%ﬂeﬁﬁée?¥#?ﬂ%a%$ci d,
pyromel | i tineleawargyeighs ol p pplymaréanpoxgmtyehn be deterniimaddiyl GRC (Gel Pepeation
mesi tyl eni ' hnitylic acid, toluic acid, cinnam c acid,
salicylic g%r?%hggmgﬁgl hydr oxybenzoi ¢ acid, 2,4-di hydroxybenzoic acid,
genti sdlc aci d ( 2Tis-polBukérivpmiponepbthatende asiddyith e Gredit yheotignreayeiher
acid, 3,5-di i i . l. i id . _—

(5 4 5ot r 1 RS eah b A il i o P ey e s o pPbgtiof i
as 1, 4- di hSmeribirally, 2xanagyiéstdiaipolyaer domBysaidintiydir ofmyetiDacraiidhitekio] <plenoxly

d 3, 5-di - 2- ht.hoi id: . phenal pht hal i.n;: d diph lic.
o0 > Ot P AR AU 6 i BOEREL B e P00, GRS
hydr oxyl  grmiyenadeinide sesinas kitoxythe-godifipd psigiide tdsing & polbutadiéicansinat

only s a fluxi function but gl so serves as a curin nt,.for a
o 2B olprBtiie ki h sibbnl BhaBieRS SRk ESpin, Siliaehf e IR P e
group and/spyrere copslpmxy b pglyacytal uesty] awolylidyhButprabeen] a polyangliadétali rSsin,
pr ef er abl ﬁD g;’c rg%gu&d 5t hat reducef\pgn oxi.de | a E{l.ollé a dsurfacer 961113 a
metal suctVRd glprapysne ryhber, apglyami resin, ag acqylgnithlbutadiens, FOpP T,
group t hatangaa;;ylclrrﬁﬁﬁbumﬂibﬁb-?:rgwraai@ﬂ @gpl@ﬁie? an %}@I@Fﬂrif—mgdi%@fb@}rh et gilp
may appropriate e sel ecte ccordin o] e type of the curable
resin. ForBRERGH BOHRE CEAleapR Ry PesAROPE thegea (gL iR ETFSY
the funct iresihndd Sulfniide REiR bR BRINLI@ MTHRGIR cofipSieBtsiilFibeGREN A16RCH:
with an epoxy group such afs a car boxyl roup, a hydroxyl 10 group and
an am no JP8GpMOLs typss thaser Jer BEP §alohenol i ¢ hydroxyl group
oL SO S SRR Ay B 0 s A e 2
reduced, Wrivative Hereed axdtcepdlymen of admetlpacrylistagid oy arderivasive ghereof with other

monomer. A "(meth)acrylic acid" refers to "acrylic acid or methacrylic acid" or the like.
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i ncreased and formation of a conductive region is facilitated, while
it is added to the curable resin after formation of the conductive
region, by which elastic nodulus or Tg of 15the resin is increased.
In addition, since the conmpound having a phenolic hydroxyl group
and/ or a carboxyl group serves as a curing agent, flux washing
becones un@ﬁﬁéks&kwmphhoﬁh&mﬁﬁaﬁyhﬂ@&g@&uﬁwnmﬂtmaﬁmummmnmﬁmndumf i on
m gration du nent can be [ess 7]
Such a conﬁoﬁaﬁylﬁ a?/("l1 ng °§Ymleé‘ﬁf6’r? ?:cuﬁ&(@f&tﬁ 24 Stteﬁ)su ﬁﬁ?g tg‘glraﬁb%}?

group 20 ppelfyelhaltﬂcyyldte,mlﬁttyl aﬂglbtemﬂepclgadaphwdcugzaﬂgmefﬂrptﬂy@faa| e,

wh b
G R G S o
a pheno} i Cni&;tdéqueyé pgly@ruplomtnl polymerﬁaq@yleﬁmﬂa,q&oeyaemamue aGhityhhérplaat i C

di car boxyl i i ncl es ac ound | n aliphatic

ydr ooar boREynReE Bisa! bR n e Bat bt Eoriaen in prropicit
25hydr ocar bmadlateoawylmlmpalyﬁ:ai uﬁ adroRnieril- W&ﬁéﬂéfs?&&fd: BEYIGIEE afl OUp
or a saturated or. unsaturated cyc group, In additiogn, when t he

al i phati c RYHPBEE élr%vaﬁnegﬂioa éaétﬁt%yﬁmhaery bterdipent eoRoIgseR BFtHer

linear or hieta&aRRE-acdAKR] cSHtlindNa Alitph@bihfordiafalMaibthfls@tehd My
preferably be_ a conpound represented by Formnu W¥; above where n is

an i nt Syer cQpelymess buji@pryvigie-ctiyl W%w{owﬂr%—h phyethybmethacrylate-
above- ment ineihgey NI copdBInRR LR ablfutd- J:ttigq a%ﬁﬁdtyhérylonﬁﬁiﬂﬁﬁﬁbfﬁtﬂwon

adhesi on, elastic nmodulus after curing o he conductive connecti ng
material amghgtElste-achdicaridicorolyBmpa P&Wh?‘eYIB@@@ﬁﬁ%nquWdWQ@P‘éﬁhﬁn

particul ar mefhadr§laidy c%{:@lﬂﬁ@ﬂ ¥ b AyIhER- a@fylé]iltgﬁl%ryh@ 82d SopdiyRse ahd'sd &R5IE
in the elastlc nodul Us after curing he conductive connecti ng

mat eri al c¥AYIpE- %Uﬁﬂﬂtﬁbwdwthﬁaqfﬂém&&t?%@mmbr dpeqngyhegtarbugy] acrylate-
adher e | &1, ARBAASSry MRRASEEIE: Iid anRBE] A oRlcRAALNONOT | over

than 10 since décrease In the elastic nodulus can suppr essed and
connect i ondimgthylgsiniamige eqnelymer ﬁt@rfﬂmﬁblenhﬁ?‘?@@@lﬁﬂp@@mﬁ] reginampy beussH an
ali phati c_ghAsRax gt brAGhd R %E%Qeém bitiidh, (1), above include

glutaric acid, I pic acid eric acid, azelaic acid,
sebaci c acﬁoa28]5u'ﬁht%@&hléﬂlﬁ@fﬁle@bi?@?iyd@d@@ﬁ@é’dﬁéh@Pra@n@nVQMwmmmed| oi C

actd, 1t et radeqaRRdinld, Ak mARNhalSAA0RAY A flos qﬁ'ta%%?ﬁ%?g'tg#eca

aci d, nonadecane I oI"c acl d.
aci d, dubdrsnberdiftypseisachiphengl tdpeand dodencanedi oi ¢ aci d are

pr ef er abl gpaﬂﬁ ggggglgg?ﬁ-ﬂl Js8d Rk il g;gtetq Yo B8h W R gbﬁ‘tmLLQr?flgtluted as

Exanpl es avi ng a carboxyl group an
hydroxyl 10w aipisiamedin biey ingviolide bonil dn the réoneringued. s Es:hnpsles ipaludethbsec

d, 2, 3-
2ol d' (2, o B RRENE Bafudy o Sy %Q?%aﬁéﬁéﬁ% Ry ©
3, 4- d|hydn@m%mgpdwmnwnmmﬂeumlgalllc acid (3,4,5- trihydroxybenzoic
d
i it b e LR %%%eaﬁ%%;??ry? g ©
di phenol i (ﬂlfanmddxthg,Glcﬁniaﬁm mﬂﬂenyibnﬁdtalmhe 2,5-dierthysp-phasiahediamine,
2, 4- dlhydro

enzo c acid drox LC .aci .e
2, 40 O QSIS EL B 2t GBS RS e R Sonne e
f a\é ;)r abl e.diarhif@&hly Gdhesed alopoonsi® dﬁgwr?@p& thereaidihacbdysad pimbiHaditp.
and/or a XY, ma e u al one ar t re . type ,
her eof "m0 Hd Elemifte GRS P CBvREn a PH e RE Ars  |y
absor 3onoitsghiengtcachrbaylic au&,q)w@nallweﬂ@ﬂtlwandtmOewlpmm difnhydride,
20preferaﬁéé dr gg n ad dl?efore use. 00521 (of0) tent .of the
conpound ﬂﬁ@h rﬁh%ﬁﬁy Euﬁ§ WL OF B FFUpe ﬁﬂﬁ%fwﬁo 1)) iyﬁid?oup can
appr opri ateghwinagogsel ect ed accordlng to the formof the resin

conposi tion used. For  exanp when the resin conpositionis in a
liquid forlf932 hel It?d’ﬁtyétﬁtd%?s“t way bosphileionsriuie s sglvenh Retibisipgeterably

soluble in a solvent so that it can easily be made into a varnish upon mixing with other
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30by wei ght or |ess. In the case of a resin conmposition in a
solid form the content of the conpound having a phenolic hydroxyl
group and/or a carboxyl group with respect to the total weight of the
curable resin conposition is preferably 1% by weight or nore, nore
preferably 2% by weight or nore and particularly preferably 3% by
wei ght or ponsnedts, andemsaneedsilybe hafdldde h[)pﬁrﬁtrlﬂarj ssﬂmafeaﬁedlﬁgd pél9indige

wei ght or |ess r ef.er Yy 40% weli ess still nore

b efor abl y S0 BRGEIE I3 ARG circhiedSbaltE flacPhs orgis syiliblsy 2506 by
wei ght or [(0883] Weesrdingeo melpteeertt ixﬁfenﬂidlﬂaeﬁmﬁﬁwﬂﬂlyhﬂvﬂm Fofenal be
hydr oxyl pan/orla car box B |Ieﬁ Wi .t hin

above- nent F%:Hé’ﬁimfc AFE Y CORP nﬁ a;lz\g‘?f O ‘?ﬂlﬂperfc(?mpon@t usshroydeor a
term nal sulehdedevitovariots fypéﬁhf%ddih@es%ﬂclﬁa@aeﬁlﬁsticﬁ@ﬁ adtabDioer, @A&af%ahi@ filler,
connection. Furthernore,, when the resin _copposition is

oot ne 1 ¢ T AR BRI do OEe e PBSRG RISHC S SRF AL the
I ncrease tﬁ@s@{méﬂtQHMdm us or Tg of the resin. In addition,
occurrence % ion mgratjon caused by unreacted conpound havi ng
phenol i ¢ h&Pﬁ Yy 1 35 BEPCtyR gpecnsEaipial yeedgyigiihe prasemd averiing %sceerent
10[ 0053] (&fthe ﬁhl&ﬁ&%oﬁ%ﬁém Ry apsopride B H@t@nﬂfxe@ac@bﬂdﬁ]@% %Lf&lnﬁ 8the

agent used wit resent invention include an epoxy silane
coupl i Hy aﬂ%@hlemcawpa%%tt% contai ning ami no silane coupling

agent. Addition pdr e@aﬁbl'e%ﬂ%@&b@!}fdﬁrﬁ%%m%éﬂpmﬁ% sbieroRdng@si on
property between the connected nenber and the conductive connecti ng

mat eri al . cpatense] thypolyaeisompgneny sathgespect igthe petal feight Hf hecurblerrogin or
nor e typesediHLifoh 1sr]3i‘é/fellaﬁlyl55/§gy {?V@Jgﬁpmhd}@tlﬁ re[f&glﬁﬂllo hﬁv é}g%?ﬁ'lopef
t he silane coupli gent “may ‘appropriately bg sel etted Aaccordi ng to
the types %4 P@ﬁ@u’@gﬁ pecdqrahly #r%ﬁﬁyrwelghﬁer Tareablié thesgimg timedthe lsententlis.
For ex I é

l‘%”p lﬁ'efefahﬁr 5@?@5}?1{%159{ 0111%% rﬁbrle p&erﬁl%’lg Rlsé, @legto‘g ‘#g% a;%ftﬂ:‘ﬁ%} 6'1 %

t he total V\Blg ur ab resin conposition
by wei ght mseferablyed0% by weightedrdesabl When G@%Myntwéuﬂ@molmermnmt

particul ar f i me,
pr ef er abl y‘*lig&? E)H% a@B@eb(#]e)écrngea [{ﬁr%lé t%nggi}gh ]g? g’%Fleq%q‘b@t%}ogﬁOﬁ tB

| ess and paqutnilg:@ﬂnehelsypmwtﬁdawblm}s the/smlﬂuw(yhnneghng mstcnal[camasylanﬂled
curabl e regi; g, conposition used with the present invention may be

bl ended, to dn extent that does not interfere with the effect of the
preserd i dO&Hi omj) Guring agendl astici zer, 25a stabilizer, a tackifier, a

|ubri cant, a0 i HAR0% ey LR RNN B ek She Abubl BnBhcopt, o
present i reebydridenand dngneennsiviupds: eSihe cmmgﬂgsnttmqmppmpubelyd:reesphcted by
m Xi ng an%c%ra]ﬂg E(?ﬂhg %g%%‘f&e%raﬁ:ﬂeresabovlﬁ)r %ﬁ%ﬁplégn Héﬂt O?‘iysre%%is 'l.lSGd as

nmet hod fo ersing each
parti cul arthtycurahic teem piwdols he;prefagablsrﬁnsﬁbasrthe(admgragmt§qsxﬁheragbca1¢emld1tylg

to a nvent known .Accor di n t sent

i nven'?lgon%v ehatggg% Yete» 5”%15/2&1 { ‘5‘5 RoB A rﬁs{b %Ptﬁﬁﬁé’bowﬁleﬁ
sol vent orne.w, héxd msxsamsa) Imodstire trmsmne@ ated) afteceirml) whilestsdi or ldghep aictid
inaliqu

used for this_.i,s no articul ar.l
it ed  adtsipr mer peEBab by HEE o et S Hp e a1 B8 ng
ket ones sUhbseasriag egentsanaybiiiizyd alehdwd twisel anee fypisheredimmt teysed mobut yl
ket one (M BK), diisobutyl ketone (DI BK), cyclohexanone and di acet one

al cohol ( BRRPMaEM gt i ¢” hydrocar bons such as benzene, xylene and
t ol uene, @mmolaamgrea ofpheBk Mdiuda basphetol-A¢ tdidme iy L MNeno L £ RABPY |
al cohol and ﬂ &J {H’P | cohol O‘i%l 8;@ es suih as et hykel | osol ve,
et hyl cel | §5BRsAe-Ap 5‘?”(‘? bFspae ! XIK’W’E@O -Sstisnengl irgkigphspel. a
et hyl cel | @s&loY SovdRiradi®and\r s8I Mbvodach¥dis. 0|m%th€ﬁi'\f henol novolac resin
tetrahydr of(ﬁr an (THF), 5 dinethylformam de asic ester

(DBE), = 3- &t ?/Ff"%%l wswiﬁr@ﬁn@mf@@re@gﬂve taﬁbqu@étrwrwmw%ﬁmeeoxm

and superior properties after curing.
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other than a thernoplastic resin, if necessary, a conpound having a
phenol i ¢ hydroxyl group and/or a carboxyl group, a silane coupling
agent and the like. 15[0059] (i) Thernoplastic resin Exanpl es
of the thernoplastic resin used with the present invention include
vinyl acetate series, a polyvinyl alcohol resin, a polyvinyl butyral
resin, a vi®pr] cAheronent oétheyring (gmtmasaappydpmtebelm selectmd phmnding/to the
resin S eim resin,

a sil oxaneglﬁogéfft ?jl[raﬁ pezz,maa g(?lj%%dsu? nﬁg S%Jn‘? %ea’oehst“é aesﬁ%mrsa ceE eang?he used
acrylicr esmquntafzﬁstymlehgroneﬁthe laacr-piedcylbadnohmend mmgaphenohc hydroxyl

pol ypr opyl n se res
aobot y1 ang iR EReb o) S8 S BRina hed il BF G 0T Pine 3Bty e
resin, & pol ypheﬁyﬂ mmplaubfhe:dm ¢peRy resinds peeki yptierytablarcsdh, ks conesit of the
pol yet her suI haone re er.i a poI et her.eth

ket one r es?LH ELEEEM) rg%pﬁ%ﬁgﬂ}eﬁgta el ﬁgé’?@? %E?&Tgﬁ{l SO %Sgtgp,néﬁgreﬁarably
copol yner , 0.4-5984/byeweight hty)tmefetublyw BABYyW gl aﬁtﬂpﬁhwrﬁ{y préferably 0.5-

| yacet al tal ut
Chl or opr ori BBt oA e Steor g ok etet B pYIHghER Sbas-dscried

acryl oni t riahgd)wleatic ebeneatisnydtichgiiGhd mectR@lcNEihesi® ktrength between the terminals
acrylopitril -but adi enestyrene copol yner and pol yvi nyl acetate. The

t her mof astPPeMEliNsHEd be a single pol ymer or a copol yner of two or

nor e types[oojs]t hgv)a@mg@-mrmﬁed t her rmpl astic resins. [0060] The
lastic resin is not particular]

sof t eni ng poi nt qéthen;a%é) éq
limted but it i PEHERS eoplgabar vase itleths profeRtduveRtoningligs er abl y
| over by Zﬁﬁd&ble%ﬁ'@o@m swgshﬁmaedlw RER{IBhRIRIOe, ROYWMRECYIMMiSRHIc0E- Mor e
than the nelting pqint of t he conducti ve

connect i ngheﬁﬁfléprylhgpdazf”ﬁob:ﬁd“ Eﬁﬂ@éﬁ?ﬂf‘@gtqhyég"mﬁhbﬂ@%ﬁ?ke%f t he

t her mogl asﬁnegummw S- ﬂlh@ﬁylﬂaxhéﬂl?l%ﬂbio\{e I1tﬁaﬁﬁ%mﬁ§mhtdato‘-ie RLRheabl y
hi gher by 10C or, nore, particularl %Ypre era 20 or  nore

C
and nore ﬁ@h@i%@ﬁ%ﬂlﬁllwéﬁoeﬁv -Boestylindizele; Ilr&ﬁaftoﬁ%lyh%teth%@' poi nt of a
netal foi |m&mfindatoe 1&%&1}&9&&%@5&9{1&%&&9 1%%&%4 HRAGZhiaT NS, e

content of the therndplastic resin may appropriately be determ néd
accor di ng YaneHYEomAriimidaeolivrelrimspitiet i-evapesthyl-2conposi ti on used.

SFor exa Wh@nyl%’i@ikohﬂﬁtrﬁﬂﬁﬁtgﬁpﬁ a%dn?inéi B! %&Hﬁﬂﬂﬁlhid lﬁg ')g Sth f‘s-ﬁhaﬂng ui d

form the content of her mopl astic resin

t ot al Afei @t d@mm%@[z'weﬁwbmtwm (rlékﬁthylcﬁ‘)‘ﬁlp@s%t?b‘t)ﬁlamslmp@ é?-eﬂlabﬂy 10%
by wei ght Qay Oygﬂ?ﬁﬁazom ﬁ]%}ﬁft Shablive, %?15?)&3611% 20 deﬁctryf&%qugjagt'

preferably 2 or nmore, St nor e pre er abl

or nore, yeqthldtmlﬂtzom B)ysilei-arieidsiing, 00 dpmyms agit adductrﬁﬂeohamdlmldazole
ticul t th t
particu’ aly SOQS’%SFHQ%F‘%{%%%/ /mb‘éﬁfyﬁl?ﬁda% Qrz-ﬁﬁ%ﬁ S4§ e same tine,

t he content s pre y“wel g nore preferably 95%
by wei ght ddrydtcezydmeﬂmlmnldmkenéﬂamensdﬂtmet@ﬂ% bydroxsingdteylimriddzels, stil |

nor e ref I e %
by vvelzght [gq@?egleh%gn %taarlfﬁ] cur a Iacgeﬁ% %ﬁﬁp;}dfg‘%% gﬂ; deperrﬁ;n%grgpﬁog%gé
When t he ﬂhé}enmcafsha@rmeecqwlewmsdtl onisina soI id form the
content of the I [ t i ght
of the thernopl ;Fﬁ ?)garng)gg’lvﬁ%égg 1181??1 qq%%ortltlp oungﬁﬁl g’%&ab ] Coggnb(’f% ﬁa?zo%r
nor e, nor eompedreraild ypspkdotolle tneﬂ ghtghmf t]md:teables teisinl compbﬁnan sfpmferblbly
15% by wei r nore and _particul.ar r abl. 20% ht
rore.” At O e Rk P Horh A B o Bh e By e St mmin detiady
| ess, 36or @rqfemﬁleroalﬂb% B6%eibt oneicght Anrthd es, tingd, illel conmeieis prefretilalogs
80%by wei ght . ar I sti r.ef er. bI 5% ht, or. |
vt otil ERaieiEtPbES: ot petenPh b abtge Ay aritapbly 0335
pref er abl by 5eighbyr lessl gWhedrthd &fent of the un1dWW’bcﬁﬂ}@uﬁd)ﬂtl@Bfthaﬁfthé loger
therrmplailtlc resin lies within the abovgl-gﬁre E{égqed rangha fficient
el ectric CBHRMAONSS 2 SPHRGRFEHCLIY MAY OREPE fukticl Coavesps Illi‘@ttt € FEIROEN
the curable resin composition may come short. On the other hand, when the content of

35  the imidazole compound exceed the above-described upper limit, solder or tin may not
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coupling agent and other additives used in the thernoplastic resin
conposition of the present invention may be the sane as those
described in "(a) Curable resin conposition" above. The content of
each conmponent, preferable conmpounds and net hods for preparing 30the
sanme are also the sane as those described in "Curable resin
conpositi osufﬁahuiwmgmaﬁ)%e Arrfaoe df the tenminahisefe espletiomyithe twring of the
curabl e regl 05|t| OP 8ref§1rabfd§%e ed as a resi,n .conpositi.on.
Above all, ‘{rﬁ %Ees oft &N %S“f By ?féwtmaé’fre%mé%}wn {0if resions
0. 1-50% bycamnylntadacfuaaa insuldtiog. aierdover> pletvdign vabidint ofithe eordattivaer
conmponent and Jf.- SOZO bg web%g of a.conmpound having a phenolic
hydroxyl gfOUR&AdIOY #a™E4 Seorgledup 35with respect to the total
vei ght 5f [00&0]r e@i) Eoﬁ@ﬁﬁ@ﬁh&vﬁr@ph@ﬂkﬂmfl@mﬂ r@up dlﬂ/cﬁidﬁhbbkﬂ@ro hose

cont ai ni ng 20- 80 0 ght of po 2-40% b ht of a
curing agent, ?% %f‘\%’ipa}lﬂ aﬁ%’??ﬁ\@ 1YE!’ES? PR a afa 08%lpy
wei ght of ga:oﬁpm@awmh thepiefgt RvaliRn ok @néﬁfsaf @Pﬂidluc etap&llwla?er such as
car boxyl Ogﬁ?@vylﬁth respect, to the t ot al ht o] he resin

conposi t | o*H’ YFF OR&ke termyipal apiface Wm@ro ﬁ%@g%(%mga@mtwg) -35- 55%
by wei ght [@bmanﬁmqaiae crf@.%bﬂapoﬁadﬁm%%/oaqﬂsemc%pamgn ﬁclﬁdhrlbﬂéﬁola&%ﬂ%o]

15- 40% by wei ght of mer  conponent. and
conpoutid r?a\@i’*bi’@ﬂ%% b‘ﬁ@ﬁ‘e}} iﬂccrwyaﬁo%twpltjﬁ%é4aﬁ!fﬂ@k 2g- %’#rﬂﬁb%yFth&Pb?ml

with res pem-xylénélhﬁed&tl a5 %ﬁbﬂﬁ Rkt Mﬂﬁplﬁe%l @at@%Pi&Stb&Jaﬁl'} pREfol,
particularly Tavorable gl]@p Iﬁghl ckness each'resin’conposition
14

| ayer of t!ﬁ@r@midnretﬁﬂpéc%nh E@d)rbmpéwérﬁ isphenel-AF,ddrhgnol, diallyl
i nvention s@hwx-ﬂoaranymépﬁéw_pl I gh@;@u t}Héno&ﬁere c%nahﬁ]igea gl@[nbfhclh}dﬂ&g@r

nore, nore preferably 3or nore an articul arl prefer
nore. At tSeURsHSRas fefrpkisphprol; %ﬂdémn@fnmgﬁeplme@hqhmwpw @m:hlaayer

i's prefser %Eﬂol%g%aé 1@;19"2114 cﬁér%sol'ﬁg\rz aoqreﬁfl,ﬁ]lﬁﬁhﬁé%o]l%oﬁvg ac lrc%ﬁ?a

particularly preferably’ 1 tmor |ess ness o the
resin conpusphe crbv?xma@é\crwm wi thin the above-nentioned range, the

space bet wgeR 13 igoadlods eothpdiiEaiiah 8§ B0 AGEANI A AGibhddegdhawi th

the resin comositi and t us su ci ent
strength anly @ﬁﬂrxﬁhémlw@p@@hydzld@mcmatmacbhwm@met ﬂ@h@q@mqughc

Lomoort; SRR ERREao A SEid® ELARO6 (i bRt 8 Albilde HORAL

COITpOSI tion, erepy a on of a“conhectl o
[ 0066]20W1éncq1me aghyddde nlplx'edlpmmnhmndngmhsazelmcahhyﬂnde hed prlgsbartic

i nventl on ns f .. the
compost &1 G R ORRERR SR diboiRackd il e I RTRAGE Nl Rl
di f f er ent aakyiodeli mghylbemhﬁirogmds: sathyidridey maﬂhakhlmnmmydridcehmhy’dnophtahc
conponent esi,n Si L, uch
o hor e b P8 BIARENC b dRke, IR IERITABIRAE hldRa; BhaniioC
sanme or d|cwleheaaned1d§dmx¢1xmﬂw¢udw Ea&nplesaﬁtbmmnmanmadldayﬁrydmde mchieui d
form gnd i ".nI n.a @{I be used in
conbi 2gt i %H{aﬁf 'E‘»‘g%“?fi‘q‘lg%%%}@ﬁ% 'f]e Ié)%otm e?’lc% 3(‘5"'93 Eenzo[ﬁi?g%rfegi ng ![O
t he pr esem&trabm%esr}ﬂiic(anhydaidamﬂ@llenfe(gl)}colla;taﬁmelhtaaa dna)ggrcemd)tmctﬂm;dll?fte a

A met oi |

netal foil ected from,a

| ayer may [%021(3# oqﬁi@@p A OQte paRtC 8“%%’%‘”&?‘%‘%’@ drgéjgwc egthAsEtE a5t | ayer

'olr t he V\h@i‘@l(ﬁﬁ(ﬁﬁ:ld}b}lrﬁﬁfhe aﬁesvmer?maﬁppwhma{hd ammcaeidy%a@@maelﬂ Jatiric@
anhar VI ew. e .shape. of the ta er 1Is

P L . AR ol B e 200 AT i meieads pet, palerisAhdof

a cer @i nokheped, ﬁaﬁaﬂcrﬁcm hfareﬁga&caroxﬂiwa@smamg;tucmr sWBhid doicE @l acid,

shapes nmay _be pre nt, tq ur lis ematic plan view
showi ng e®diRfsIasy, a?lﬁémg@gs%an foif fidgad Bimallg AFid) ajepEe thosp ppaiphati

shapes of cambaliiclabidlrepradeficd bl i@ﬂ@wﬁ%%ﬁﬁnﬁ@' (1350n resin conposition
| ayers 120. Exanpl es of the shape of the netal foil |ayer include, as

shown in Figure 1, a punched-out dot pattern (a), a stripe pattern
HOOC-(CH3),-COOH (1)

35  where, n is an integer of 1-20,
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10[ 0070] When peri pheral -type adherends, in which the electrodes to
be connected are arranged on the peripheral area of the connecting
surface of the adherend, are to be connected electrically, a netal
foil having a repeated pattern is preferably fornmed on at |east part
of the resin conposition in ternms of effective use of the netal foil
and pr evenisippefeablef el adipti@icid, aebacicacilemd idoddeeiedivdnadidhiare atirapefirable.

el ectrodes, .l,n, this case e shape of the 15netal foil . ..
appropri at Eeqoﬂgl]oe %%f@ﬁ%ﬁ mgl 88’?06‘?51&& c?%‘”f’ﬁ‘@ aﬁ‘gt‘%‘f‘f’t Bf‘mf"blF‘ilﬁ’ng%ltF%@ut 1is

el ect r odesprefdddbl } chmpmind represehted B thevib Udwihh Borpiugs@pbr (3pvention is
not particularly limted, but it is preferably an alloy of at |east
two or nore types %F getals sel ected fromthe group consisting of tin
(Sn), lead (Pb), &f Qs (Ag), bismuth (Bi), indium(ln), zinc (Zn),

ni ckel (N ),msantifgony (b), iron (Fe), alum num (Al), gold (Au),

ger mani um(&) sopper 20(Cu), or tin alone. [0072] Arong them a
metal foil is eferably a solder foil of an alloy containing Sn
such as an al | & sn- Pb, or a | ead-free solder of an alloy of
Sn-Bi, an alR%y of Sn-MRfCu, an alloy of Sn-1n or an alloy of Sn-Ag
considering the nelting tenperggyre and the nechanical properties.
Wien an alloy of 8A-Pb is used, the content rate of tinis 25
preferably 30% by wei ght or nore and | ess than 100% by wei ght, nore
pref er gbl yywRRIIOVRVRE 8dth iflepdRER AL FrohSfent &@még[%‘gis D)3 WP 18k bne S8R’
preferably 40% by weight or nore and | ess than 100%by weight. I'n the
case of a Padydixdered.der, the content rate of tin is preferably 15%
by wei ght or nore and | ess than 100% by wei ght, nore preferably 20%
by weight or nore and | ess than 100% by wei ght and particularly
preferably 25% br’wei gl® 30 or mmi'e angyiRess than 100% by wei ght. For
exanpl e, an all oy \of Sf @

183C), and a | ead er abl y be Sn-3. 0Ag0. 5Cu
(el ting poi ngE c FoBnt: 221C), Sn-58Bi
(el ting point: g point: 1990,
Sn-3.5Ag-0.5Bi -3. M n i ipt: H93C) and Au-20Sn (nelting

frgel nmay1appropriately be sel ected
according to the heatpgesis anceRqﬁ the el ectronic nenbers or the
sem - conduct or device to pnect ed. For exanple, for

termnal -to-term nal conn in a sem -conductor device, a netal
foil having the nmelting._£ 330C or lower (nore preferably 300C
or lower, particularli R1280C or 5 | ower and nore preferably
260C or lower) is preferably,used in order () prevent nembers of a
sem - conductor device from'el ng danaged due to heat history.
Furthernore, in order to ensure heat resistance of the sem -conductor
devi ce af tvdrerd, RA-RP%is ehateihddpendeatlyra madnoealem ecganiorroup, aet alleaktaine ofi &l ng
the nmel tingopoint at, 100C or higher (nore preferably 110C or higher
and parti gﬁl {a)Sr 19( lp?rxg]f%rg%?ﬂfnf%yg?m ‘gher) is preferably used. Here,
10t he ifel t[D0¥F] pdxatmpll ofiavoriatit cdrbo:ylic acid e hiiedsntotchoid ddivatives such as

differential scanni al ori.net er.. (DSQO) . 074] .The t.hi cknesg of a. .
et a1 o 15OHSYP S BUpica Bl el 4ot reiRialf ot e Rt 6 e fiven
t he opposiaoig, trigdesicsidsmelophhfio acid pethvaedacd] jpaeilliticatidl mellBic kil xyyle
spaced apart,, and.t he,]ike. For exanpl e, ,in_%h case qof caqnnecting..
the conne@FilobFriedit agid, ocgylenicpeid, prshniplicacid, tolwlkned inpamis agithisplicylic
substr at e zaR, 3 dagadk mlu_sﬁ:@ﬁidmﬁ@ﬁhﬁfbx?béﬁmcas@pg&ﬁ;i@aciﬂ%zl,'sce, the
thlckqgss ?kfgr the netal foil i, GE)referab y.0.5 pmor nore, nopre .
pr ef erdbl { dWW%P@dhﬁcﬁ'?ﬂgY rPEPeBFYiS AGid, S5 pdipirgx e cigryidezallignd
at the Sa@f@idt(j},l?f,%rtriﬂ*c%)@yb@ﬁ&o% 2R0); B RHhhER Scid WfiPatRESIeR 801 Y-l dRiRy 0"
| ess and particul ar ref erabl mor | ess. Wien the thickness of

larly 20 pm or \ KNE
the ot al 2rEPHAYE s SRR abbtheicsitt 8 dctidibiskery-Poaphthois Hed:
phenolphthalin; and diphenolic acid.
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[0078] The thickness of the conductive connecting material of the
present invention is 10not particularly limted, but it is preferably
1 pmor nore, nore preferably 3 gmor nore and particularly
preferably 5 pmor nore, and at the sane tinme, preferably 200 pm or

| ess, nore preferably 150 pmor less and particularly preferably 100
i nn or | esfl046heAntong thdm alpmefmabhfcombﬁlrﬂdmdmgtalphalwompﬁekylrwoujﬁndfo'r al

iswthin th ove- ne d 0|d bet acent
Lorm nal o SR PR BLRE i et ity 9% AR RO 860 AgFet as
15Mor eover quringeigentifoed cuaabie®bive S}iercfﬂi:@llﬁ aR0thpeluRItaking a@ﬂl@:ﬁtﬂﬁﬂt&@l@xyl
bet ween the opposing termnals after curing or solidif Flon of t
resin conp%fﬁ&ﬁ pa %émét%%m‘ﬁm t5 preqeds BHntio is Biglitab cﬁqwnapoun
con Inectflt Onthagedidee bn s:aﬁle RgernQOuERet FeaRtaisich 4sQ thitel BN bPPESmRNE], and
applica |o

Herej nafter met hod for producjn
conduct i ve'i8 Uméétt% foupithat cweﬁctwetlmé%g%teﬂad Sucha fanctiopplgrogp
resi n conpgsy tpmpmwﬁbwetéatetlhecd@aﬁ he bype @R tHe@rabR rkdin. 2 Holr Gdrspl6,0r M
at 25C, for exarrpl e, a netal foil can be imMmersed in a resin

conposi t i oWNSHANELPPRYIFH 15 Bieh e t&w &pbly Tesie thedinstionalgsens is prsderably ehe
l'iquid forfmenal %i@ﬁﬂ‘thﬁt BB el wtéml Bk lordupishen &Q%%Xyl@'r%ﬁﬁh?&oﬂyl

conducti ve connec mat eri al pr esent I nventi on
t hi ckndss 2 andan a.ﬁé%q E\foéﬁr’rp%@?ftth@)ﬁ’%ﬂ@ hpingye phesatie bydrewy] gxaya and/or

conduct i ve, &%ua@pgﬂoalgaﬁ@t&wsat a BRI Gre R SUHEECID% A argatfmq)f*a sfidh

the nmetal foil Tnhersed in the resin conposition in the Pﬁ&?orm
i s passed atsr@rr@ttglrfowbater@@atf@n bp asdupes, By sdichdhawettabilisy ot)t}ae aletﬂésur&ge iisn

whi ch the jhggidd m%htﬁdn a cBn(idE%é Se@tdnTs FLHiitRddS whBE RYLAANE He

spray coater or the lik en-a resin cofposition use
t he preserfurablgispiniaBer fpenatwn &f thelcandusting regiosOby@igeh alawrrmtblﬂus\pe Tg Of
connecisi NGRS BleredBY. Py 2YC nﬁ?& &P(())Vﬁi
a varnish of a rlegélmtt conposﬁd?on %gcsestié? ?‘ﬂméﬁ’“égfé nelmcjzﬂ]s rﬁél%rup
appl i ed orfind/ona gebpEgroubaswesnstaeturing agﬂm@tﬂuasvaahlp@bwmeenmwh@@@ryand

dried at m%t%t?ﬁ%ﬁ%n’iﬁg@&% ih AP ELAkHIE otf%fn rﬁfﬁgﬂnﬁn rdﬁété)rb r%&%ﬂ;ag ﬁg% %H%cglgrett

filmfor two Tesin conposition
materi al s canéepjmgmtﬁd to sandvvl ch a netal foil, which are then

| ami nat ed be‘l ead, Rl gﬁg&{}g ha{;ﬁgoﬁ;i{é(no?m%gh%%(ﬁggrr Su 4N 2 oY :fﬁg Toup_

conductiv nect1 ng terial rstrn 8% conposi
f oi | / r’ési rpreforaplydiave atdeaﬂkmee:atﬁoeylrmm d’orrpmmpﬂa, mhsnmqnoayrangmdsed as

sbove snd SRR I 1G: Phighed Bl e A SERTLRIE Y BECTI B R L0
connect i ngarpexdrgralp and nghsidliodyddoxylesoup. corrp05| tion/ rret al foil can
the moral for . A PHSAATETRa SORphaR FhfRRbRStd PlndS ARG R o

foil iIs usddclam aé;pbﬂmdtydmcmbnmggoupanﬂ mthahw&rbotq& gfolubed 'Eltelan]alﬁaﬁpe

resi n,conpRo net al
ool "8 O niob By kb ffk BEh Seby Bt 20 b R ES A QOO b el B ™

o B S 5 e AL o ApeOtaxioy roupss U Relelie
si des or éﬁ@psi Fey bf eqﬁeé?iﬁﬁatrgf blfaB%/t}e%lV\hl l e vo?/atl Zi P\g t he sol vent,

t her eby prochsti rEuchas @H]ﬂlﬂﬁ(f diverbegNoacidinly preeRbiyde a dbm@ofnﬁi ﬂepreaéh%‘aZ]

wh tal fol d t d t
Connoct | ndY RARBHIR LD SEPYbREt Bl FOlFer QT 3rdban Riasn & HEBV RIS Biip

mat erigal , thduwdavé- hentﬁatealranfg@malahse bahé ﬂﬁ#&ctt%tfr Poufa6difs wdh alRdsibnl E18d0c

t he net aI f oj h .The_excessive netal is renmoved to produce a
15pat t er n&RPdye afterrayripg ofthe Gpnduptiverronagstins matesial and @dpsy-tiansiion

conposi t i énjcRathfd®eddnhdEREIBIE A P&ibRA, Hf?él?rgfe%l b1 tset high&-thafften a
resin conposition is to be provided on bot des t he patterned

net al foi [FInCe ereassop sheglastie mModwlupaiqrsurieg @%th@cqndu@tme&pmegumm@aamn
be suppressed while the adhesion property with an adherend is enhanced. Moreover, n is
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for connecting termnals forned on a sem conductor wafer, a

sem conductor chip, a rigid substrate, a flexible substrate, and
other electrical and el ectronic conponents. [0084] According to the
connection method of the present invention, when the area occupancy
of atermnal with respect to the adhesion area between the adherend

i ncl udi ng iB&tt‘é‘rﬁalyediu“ﬁil wwadr [Gnd thanel 06216 dedrbase irCB BREH MeulRican bal is 3%
to 50% the conducti,ve connecltéaal mat er aI used preferably has the
) live

vol ume r at FEPFEHY/andypursetion e fhetgmhgnged.and a netal foil

(B) sel ect gabgby Olﬂx@nﬁleé 6 afliphdticQlicarboikiic 4 fe ]pfb@elﬁed"@h F(ﬁ)ﬁnﬁfa?l}?@oye
2-30, nore, preferably ZCgPand stil] more era 4- in
conduct i vel'¢BHRE ﬁrﬁ@%% if gpid, melewl%tsh@mﬁaﬁdazemld@ Pﬁé’a%lﬁ erad

occupanty Qhdedare@iof 2@, d¥deciheiREPRE, triRciliBioRIRES tARIRLRRIORL gL N
the adherend i ncI udi ng’the termnal and the condlctive connect | 'ng

materi al i Bentrdgognedioreasil, peiadecanpgiopansids spradesancdioie esid eed pingranediele aeifl
used pref eAﬁthg‘ tﬂ?:ﬁls a&P@ %1l Hﬂ@n& adid, %elga@i%)a/cﬂ:l@n)i d@&en%ﬁnegﬁagy acﬂfeﬁ"g erably

25-400, nore preferab 0 and still nore preferably 35-2
Accor di ng Psferghle @déﬁ@?tc ﬁcmémlilélﬂaﬂxpr@fevf&l%rre ratio of a reS| n

conposi ti omp6dy ﬁﬂﬂnﬁeé"ﬁt’cﬁé ofngiohncf Blvird t%} ?P%‘ggfcgﬂljlvagah%ﬂ&ﬁq%h&gl

material can be altered 10according t of “t
terni nHl WEOHP inelige benzpis acidalerivtives snshas eeéwwiﬁc acircb Zéddmycbwwbemmm@by

| t
Lorninal e SR RpSd B L e BB (28 RGO I BN 28E "
t er mi nal s. diplyes) ew widgd- dlhyctrwbemrmd fmd gﬁﬂtt:h!od (3>,f4 Sthe present
i nvention t?lh&(?‘m{)h@én%% égﬁ(@t na hthoﬁegcwsc%pwglji.\%s %%SW& (55% 3. g%ﬁ:{ﬂlmc

conp05|t|on (0] e con e connecting nma erlal’ls a
resin conpssl andghS-dilidiohe 2 qaplsheib ecid; phienélphthalirh endwiphenstic acid.eshmong

conposjgt i U HHe ge,slpﬁmls{h%en%&[%@cﬂf 2 El%hl}/%?c%ﬁ?geﬁ%lc ac}aeangﬁ%cc% %xybLIQZ%§06]

() Case n co ion’1’s resin co
Wien the rasglare &onpbki andqzhemdmtha‘lmranﬂrgentasmmd:mepmlcldmﬂ;efawnagle

For m nal s D020 FRFuofil barBERRRL SR Aok i ursier SeeSORLEGLR B
of: arr ang]:uemged :Henec(mrrtd'uor inoee tgpwnbaéifmpytetaed mlcombinkiidh. n@utclaany of the
above- descy %]g Sitio

n,Co en
opposi ng term na sea1 E{ forg?n e ér)ﬂuft’:f?us‘év%lgﬁﬁ’éeg%oﬁgthﬁﬁ?rg?qugh %t a
terrperZ&turmeﬁﬂahbfdrsdaqatbzhndedaeﬁm*emegher than the nelting point of the
netal foil that doe e.curi,ng of the curabl e, resin
Composi +1 dR A nd e ot cchbn Eheati 4 REN B oo Bapsitr
Accordi ng mﬂzokjﬂigmupmanep;irbplﬂatﬂ?bhen:lecté‘mt:mﬂ&nlgtt@dlei'ﬁﬂnd@ﬂth@fesﬁll n can
sel ecti vel @ ated between the termnals to forma conductive
regi on whi ?(}f.% ‘e resin conposition can be fornmed as an
insulating r eg| dfor @xanirle] vitee tI&Qﬂdmedimpkfsitmg& . lighed RrhiShelbéntent of the
i nsul Lg.l on betvvl?i n the dl&ﬁaﬁ' i‘ﬁ@ﬁ rmnal s can E%e elnsured to prevent a
| eakagé cdPPERS T Bpetals Tty SO RA(ar G RaDBrYLSEP i BEHIB AR he
: er ni na: s. tothhﬁﬁ@?lﬁ@ftl}[e?tﬁﬁibﬁﬁ’gim eo@mnmtls ﬁ@f&IbIﬁl%'blyrv]@Jlglﬂ ¥r ﬂlfjrehmore
ermnasc 0 ctive e car even_jn ine pit
circuit. ?fﬁ@k/r?c{e 2% WE’ﬁlﬂe/ e a@i@r%ﬁa&& rgeﬁe@éw%ws@h QIgRore. At
i ncreases tﬁ&@nﬁ&ﬁﬁbaﬂiefé@hteﬁtﬂ BREAbIPS0% h!>9 W‘qu}ﬁlufcreksVﬁlofeeiﬂbﬁﬁbef 4d°/£18y
i nsul ati ng %é}%l on. [0Q088] Herejnafter, ref erabl e enbodi nent

met hod f orveghARkKSS ﬁ&l wrﬁr#aqaély\ﬁr%’tr'éywwg rrdesh %wlquymxe%mbw%

condughi veyeRiunest iy material is a curable resin conposition will
be descri bed Wwth reference to the draw n(% al t hough the connecti on
met hod of the priB&emesq qf@éﬁw epasitioatn p 5ofid formitthe eoneaneoftheepmppind ( a)

Arrangemenbyist & Bhdrolis hydrsyl 3R r £b8 ed
W th Cor i are  DIOEE by bl SRAMeNO: FLENSS Gouf yaHaSREA Tkt el Pl
t er mi nal s ofthesuahletrpgin cqm@ sition i prafesnblyl L %6 hy oedght hemore, more preferably 2%

by weight or more and particularly preferably 3% by weight or more. At the same time,

35  the content is preferably 50% by weight or less, more preferably 40% by weight or less,
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termnals 21. Between these termnals, a conductive connecting

material 30 conprising a netal foil 110 and curable resin

conpositions 120 provided on both sides of the netal foil 110 is

arranged. In doing so, the conductive connecting nmaterial 30 may be

conpressed onto either or both sides of the substrates 10 and 20

bef or ehand stlimare aferabit 0 reyweighiodr 148 asd partialldrly @afersktyds%by weighess

as shown iﬂ%flgure 4. |f necessary, the surface of the termnals 11

and 21 may bé subjected to treatnents such as washi ng, polishing,

pl ati ng and sur f &¢enabd ¢onsent ofthé compadad hivings phedvlc Byatpckye koo ahdior a

connection,_J[ 0089 ti,n ste ln the heatln ep, the .

Conduct i veCRRNABeh s P0G Betyihred Brdea <hite YRt by hite &t ¢

t he abo¥e- slefce bbettrainkbightsiah bs téfbvies td@pdx@sht eHat AldweEReirRicshecaonal
[ oi nt. of the tal foil._ The hea

to or higher than th ltin

tenper at ur SR ORI (SPgrTRpIar SO RTE el @R EsrNe sfdcene

metal foil theassh gt cuppgsind mmise&mmt modul®br PR6E ﬂh@ sl | Yn dddificned

as |long as sol der Qt tinis able mgrate within the curable resin,

in other wWBFHEPES [ fgieratiop ravsed @ngcgﬁdéopyowqhﬁvwgta@ep%@g WEr e

"the curabg@up @@djdstg&qupp%bﬁ P @R bl SupiRésséonpl etely cured”, for
eating tine, e.g., nmaking the heatlngtlrre

exanpl
shortefﬂ T%Qgﬂleaf‘il)n{gl‘%%ﬁ?i&hagﬂge@ is preferabl y higher by 5C or nore,

nore preferably Bkahees & shofe &hpl’iﬂ%r%enﬁfskd ﬁltme%r&%&flﬁ\‘?e%%ﬂmt?hg@%
by 20C or nore and particul arlc}/EP preferably higher by 30C or nore than

the melti nﬁloﬁbﬁﬁlﬁﬂ%?“ﬁlﬁ& aggYt an IbﬁIPmaf%T@@PQ@]lg m@owéatei GeypingAseRtat ur e

may appr opAidLe ¥f PSlafetRplifHa RECAhLhRGcE &e%hﬁsmrmﬁp%hy 'b%e@ﬁ tehe
nmetal foil and the curable resin conposition used

pr ef er abl yeorpertedypembeyidad thewpprduchyesaanegsing meguiel orThﬁnsgﬁ@rcouplmg agents
parti ciy aryy 'Qé' &g aRbb ¥r t%qgnﬂfre ﬁg%&e@m&@éﬁse@;ﬁ&%{m p, 150C or

hi gher. In order to prevent degradation of the substrates to
be connect @834t hEhheatanhef Tb@ﬁ’@é? eQuUpliBg pgenpmey aprappriptelp Diselrctddararding

nmore 30pr Ler r
Tover . {0081 TR Fe phe RRmAR N A afhend U ") 26 darifld

such a t erfoteat efitbe silepe conpling agept with 1@pécs tnthe tasal weeight pfidc nurible desin
sol der or éoh{}:gﬁﬁ@n fé‘opgéfgrrsalﬁlty'ﬂrbf"/hﬁ’y %gfl'gﬁp$r%5r§%6}e gﬁ‘% 5'0‘3% %2\9 igltt gn

the curable resin c ion contarns a co ng a
hydr 0x38 gneg pnténm@rlarév mafedky0. 1 Groyopsight Icpemom, ehad atalgmsanm il Breﬁfmahil}er

or tin 35syy Lﬂ% £h§%lre 1%%})‘.\@% pﬁé’fgrra IH% Pg 5@3& gpl@ssaa%ﬁ 161%: y]f E'L%ferab py

conmpound havi /or a
cont ai ned h‘anYWélgbtmlalbﬂSe resin conpositi on and thus the wettabl lity

of the sol or

oL O8I0 i A T3 o AT S8 i DBl BB SR o
term nal s. an@itenh@ataideenothlamjgre giithake ¢ffeet wf‘etliumtsannmexttloﬂnwmﬁaphmcwer,
conmpounrd |.i X and/ or 5

al so ;ﬁgm\r}g%db? %5933&3% aaclgfr)]ch%'r’qua %ntg)ur aCe gt ]ﬁ ll e@r &ﬁﬁglaggﬂs‘f‘%ﬁd
21 and en@ﬂﬂ%plﬁmbmeﬂndlthdl;ket hereof, metal -binding with the sol der or
tinisfa a.sesult 0 in Fiqure 3, .a conductive
Fegi on 130417 o B ST PR R LS Sror s RS LY
and 21 ar q:rqiamdthyl miainp\and d3persihe ach M dir\vidbblesmetititmes usmhmunents.n gA afietigodof

e, o SR B SRS, AL S FOROTLIY

adj acent  themitkabérsdigpanedaccoriss tedcoﬁMfl@fkaYkﬁvaﬂmeﬂlbﬂg short-circuit
bet ween t j acent. . ter aI S. 00! ccording to the connecti on
met hod of Tﬁ@@?pr‘i@eﬁﬂa AR PSR inbGBko A’r@&% apayerdescEibed pamponents may
appl yi ng e phig&sita@obentas \ilmoﬁt@bémmttb?r@hﬁaa@%m%&msﬂ pddtfondRROSI NY
term nal s. For exagﬁl}ﬁo a knovvn t hermal conpressor or the |ike may be

used for Higudifagn 1 berdsed Lr s spat qriytlimitefigps Jong a9 @ is ivadtiveite

each component, examples being ketones such as acetone, methyl ethyl ketone (MEK),

35 methyl isobutyl ketone (MIBK), diisobutyl ketone (DIBK), cyclohexanone and diacetone
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[0093] (c) Caring step According to the connection nethod of
the present invention, after form ng the conductive region 130 and
the insulating region 140 in the above-described heating step, the
curable resin conposition is cured to fix the insulating region 140.
By doing so, 25sufficient electrical reliability and nmechani cal
connect i onalsthod (IPAA) et erhytiveabenssuciabshenzmeneyl@ieand eduenk,mlcohols such

articular,. a r di t e.cpnnecti.o had of the esent
anent i on, assl?l%@‘cé)l agcoc gll’ Q@Pfeaq?oélgﬁ FFOB{SJ%IO;@?({F&L%% ‘W}ﬁ‘g’j‘?%?hﬁfr: @%I%F?{‘ﬁﬁlsﬁ?}} n
r esi st ancemethyleellosslvesahlylcediofdlve; bemicellsss il pnetbpilceifosblve adebsethat | Ng

regi on can sured. [00Q94 ing of t rable.resin osition
can be car?thl&S@ﬁ‘%ﬁvfﬁmﬁ%%?ﬁ H%th%%pygglbc{?&ﬁmg tepdre ey (Mdver i al
The curj ngdiltremgﬁbgﬁaﬂii&e gDMFheliba@iﬁggteﬂ dDBiE)QQBﬂh?Fétﬂld?@px@hﬂﬁtb?EElﬂ%d
appropri at te according to the conpgsition of the
curable r e&f’%‘/?thégg%’g afelw&ou% ufd;‘erfn?gepfl}?fsé VS‘HP?P‘EE%E wied 0,3 reamQyipk that
by at | easgivexG safid cptedticohdenfchtionUf SleioaPbients kW & @k bo1fent BMRI-60P% bt
| east 10C than the heating tenperature in the above-described heating
step. SpecVfPally, the curing tenperature is preferably 100C or

hi gher, 35o0sale @) Themplatic=Ok compbigdier . particularly preferably
130C or, hi gher and o{rHi)'St t%r eferably 150C or higher. At the sane tine,
the cutli ng t enpeferoding fosthe prepest HpFRtionod thepronlaslie Fesinfompoptien wmay sy
260C or | opAfsed SAd febinebmpbitidd ef erably 250C or | ower and nost
preferably 240C or lower. Wien the curing tenperature lies within the
above- ment i oned Thgskfamoplpstic seve ermposiiog IReow iR Hig Dresertrinveantipn mayp contain,

degraded hyndiemina BfthoblN: elif, iFHERRLE, REERhdL L bhad
adequat el y be curaed. 08095] (2’)1 Case 1\?Aﬁere fgegﬁﬁ%%%ggﬁapgﬁfqrgwl
t her nopl as#Pe Fudirg ca $Fqupe# silane coupling agent andiibe kel f or connecti ng

term ngl s pobsyie G EnebRSpiiktEeAPSI tion is a thernoplastic resin
conposition w'll 'be described. In the case where the resin

conposi ti on usedExsplesef dsribrmoplagticaesinasediwith thepeséngfinvertian include vinyl
t her nopl ast.bGrel«&SdN ! . 1 0 QL .
Pl astéibte’sEdsNa %@W%?dohbﬂ'@sm,i a&&gﬁm Bﬁité';a esiOf Qﬁ?{}%h@(%{de resin a,

termnals according to the present I"on o%rl ges eps

arr angi ng (methoavalistesio agbereotresin apalyestentesio.orpadyinidryesing polyamide-
above- desqgihatit, NsITRRb AR difed fRidi 4o ks

bet ween opposi ng11 .’t erm na?@%dlﬁeedr t yr%gl Nﬁ%@%%ﬂ%ﬁ%ﬁ fa\@{e}q%gerslﬁg%:rﬂfcﬁ i® rLsm, a
mat er i28l  @tyrenciresip arrwl)ethylenh agsin, 8 pelypripylene wsinhd polpamidhessivg fecllwse i ng

poi nt of : i d f ) [.c.kesin
Ponpostt i caem B iRbuyRht Bl WSt B8 03 1o G ARAAR e,
Her ei naf t @olypbenylens selfidevdsin, bpolipwoyleheether[red8 G poly@ihermuiphogeesinta st ep
The conducg.i ] Lal nt al.ni nhg t he.thernopl astic resin
composi 11 o8 VEbgiRHTER AboiiRid ik GBS AR LobiEnente RNt
nmanner as butadicabrstyrene copolyj_nerpa stmdc—;mymu@blhtybne}snyme b«':pnq;ym; &pdlwdcetal
Cont 8, PSS BHADA R0, RAURERA SRR e Rl P k28
linited, boupolyhe:, eromylotirilducaineatiytigacidtepolgherasn fpgedhoutatiene-t he
cqual o SR SRRARH S ph BV bl e e rinu ey B F Shghe
heati ng 2pbiympeoed copelyintr pf @fcesralidry tybegbfthe by ve ddkiofdd tRermdPlagtic resins.
Por e and SU0RPPC e S A Bty S o bR R 1
[rel ti agt P@idféraly Ic%vhﬁ: et ?nf m})ﬂe; m_zmgatrefgﬂasry IJlnivéF By sz’(:?h _ﬁloﬁeﬁlﬂiplﬁﬂl:[cu}arly
enperature i s n r ar i ed as long as it is equa o or
hi gher th&ﬁfﬁrﬁ@YfPéYf?i%ﬁébﬁPWO%ﬂL ¢ mekige ppigt pf apmgtal Poilgpakingdhe ¢ he
the_r m)pl a%bﬂcﬁlcﬂixﬁﬁdoﬂn@ﬁnﬁhﬁieriﬁh? so! der or tinis able to mgrate _
30wt hin heéiher mopl astic resin, in other words, the tenperature is

wi t hin t h&Y904hgd hgHesogpositian tamperagpe a5the sherraeplpstic seaibisinet Ragtiquiarly
limited, but it is preferably higher by 10°C or more, particularly preferably higher by 20°C
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35connecting material containing the curable resin conposition and
the netal foil. [0099] Wen the conductive connecting material is
heat ed at the above-described tenperature, the netal foil 110 is
nelted so that the nelted solder or tin can migrate in the

t hernopl astic resin conposition 120. Wen the thernoplastic resin
conposi t i onr worezad mpre prefmaidyihighérdyi 36C ar pleertbdr the mettingyppint gf Doptal foil
and/or a c r : ide | ayer on 5the solder or tin
surface isﬁ{ag]%g}!éed& gﬁe%iv?)g{}ﬁ’ee & u%t?ri]%'n action of the conpound havi ng
a phenol i c[M9p2} oiht content pf thedicomoplagtrbsiybhy gpprogriatanbadaathinad t he

t her mopl as{ i ¢ .sesin ¢ 0sltion nd.thus the wettability of the

sol der or Hcﬁrd’rﬁ inﬁesBFﬁ °§ eéﬁﬂg’ﬂglggmsr?sé? EOmMRASIHR W oot es

et al bﬁl ndi nog aﬂﬂoif aﬁfdplet Whgﬁthaglmgﬂﬁdtbmedﬂﬁdmﬁitmhﬁ iﬁ@ﬂiqlgiidrfgrm, the
term nal s. ot.her hand, since the reduction.actjon of the |
conpound: heUTe SRS HBRBPRERSETLRYE rsB b G PR oL SR Bseraoasi
al so r enovesnjdsitiontd srefetaRer0% by wWeighs b haessoRipréthablyasn Rakeightlorande,
21 and enha}qfes vvettl %1' I iogy the.rﬁof; met g - bi néji f‘}? \fvth Lhe sol der or
tinis factiPYERLCIerARLY 20/ weishipr mane, il moreprglerablys2s9%, by gisight o1 mere,
regi on 130ydtstill eloresteREHLVERY: bl elphf & MsteSnd }M}ﬁélﬁarlﬂﬁ'efeﬁibg! 1584 By Wdight
and 21 are electrically cqonnected. Manwhil e, tpe surroundi ng area of
t he contductyH¥er e@F@‘ﬁsg@e ey tgﬂcwt?qlilstﬂ"i ciahlyr 981 byssight ps fess jmppre
CONMPOSi t i Oprefebab®N93 %0 B kaidhbr BRI NN Prefdiabld S0 Weight ds WsdtstiP thore
bet ween t he fldg&gﬁaég} termnal s can be ensured, thereby preventin
short - ci r cREter & Ry preighhef lasseyat SEIEpeTeRpierablptiopy welght or less an

Sol i di fi capdrultyaReMEER BBy (eight 1&@Nnect i on met hod of the present
invention, after_form ng the 20conductive_ region 130 and the

i nsul ati ng regi otYhenthejtherpgplagticaesip gompasgiontinia asebd fupt thetcpatenteadithe
conposjgt i Ofernfophidtid @ithivath feghebt &8 tid8tal ﬁ}é’ight?éf'tﬁ&hér?rﬂ;pﬁgticll%gn cBhpERidAI
so, sufficient el ectri cal, reliability and nmechani cal connecti QR
strengt h bePESRPlY A& Ryewsighiar snosemdse pefisahe H% by reight sompigi stilomereon

f the th ' ' b ' -
0 e %r@%&lbﬁfltﬁ!"/g by Geight &qgiﬂ‘@%h& b fcdIYy é}i@fﬁ%r Josgl b?}%l{gﬁg or more.

25cool i ng/'sol i di'f yi ng t hé conductive connéc g teria

been heat -Aelhe &g ting ke eopbpnbs peferrblly 08 rhyaw ¢igly os lagp morppreferably 85% by
cool i ng/'s Q.béigitgﬁ' R4, s6M nRbe HRRARNEWE bY t\%%ig%ﬁ&ﬁ@&} $tiiOndR %fél?ﬁltyﬁg% by

appropriately be determ ned accordin 1e conposition o

t her mo¥l aswéightios ish yeloviondre praferabln 68 biysvaight opless andylaeticiilarlly ipreiferelly
and it maysshey hiQ9esgarried out by natural cooling or a nethod
carried out /gyya‘é:g' a{}?n% cool air. 30[0102] The solidifying
tenperature of tWen the comphtad thiedhermoplastivonyin fes withintle above-mentioned

ticul Uil el _ Ci
Poi it of - 34y A et chulcb Bl b meiicst R8s e Bt pelibep e
of the t hdembplaemite enggids conposition is preferably lower by 10C or
nore ard ggﬂééz,.l]glftlﬁ?%%ﬁg(gagﬁfi&%abl y lower by 20C or nore than the

melting poal oil. At the sane time, the solidifying
t enper ature of theoBguindhavpg aphemlic bgdroxy @nupsintiooa carboxt gfoap addiline

50C or hi rticularl ref erabl 0C___.or. higher, and st.il]l
more.pr of SPiRneRBhh it bRk el R e Seom Rl dhett Sirinebbaghle o

t he t her mppésagttinentiesinay botheasint aothodd descriied b '{a)k Qiealslb eaghr cvmipbiitioed
range, forpmation,of th onductive region 130 can be ensur and t he
e at i Rty anE sorboHal ST oot B Fomp S PaCFu AREAR e gfarh
r ﬁsul tg,(} i nBaﬁaaie:afﬁ’\%fbeﬁlmﬂe ish_ﬁo@dieﬁ@i@ﬂd iﬂ"@hfﬁ:bl&&tﬁn@ﬁﬂpm;ﬁi&ﬁ&ﬂ’eﬁd,

t her eby elja reventing. short-circyit between, the adjacent
Cer i nal s 100691 02AcoPiing g Fas eipseBt IBVerdiphct copbla fesin GpBeion Iﬁpﬁgqrﬁﬁmsesy
using a cepduein seenposifieeCt Abge Bl Bbscon@@iliy 1059099 b wefht 8 HOIPBLRPIekhON

containing a tain resin conponent and a, conmpound having a phenolic
hydr oxyl @H@&@z ém’ﬁtﬁht 315 T8 REENt 536018 DY AFight AE3 BOLYINE ompopent s Her

50% by weight of a compound having a phenolic hydroxyl group and/or a carboxyl group

35  with respect to the total weight of the resin composition are favorable. In addition, those
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15The present invention also conprises an el ectronic nemnber
associated with a conductive connecting material, where the
conductive connecting material of the present invention is adhered to
the electrically connecting surface of the electronic nenber. In the
el ectroni ¢ nenber associated with the conductive connecting materi al
of the presentsining26+800oby weight «flanfpeey redin, (0t 40% hetwetghy of £ anthgakmgl 0-

material t adheres.to the electrically connecti.ng surface of the

el ect r oni cgﬁ‘%r%’evfelg OB? B?IXPQHV’PQHPI&@#%@% s‘i"?‘g@r?fla%?@i:’?u ﬁ’é‘”ﬂ"géi n

co rrposit ti ophdna%ie hydmwf 1 ?ﬁm@dlhﬂbtﬁd cdbegt gﬂ%p Wathtrésped k&télte ltdt@lazbdig'h&t of the

connecting_surface. ectronjc er, .or may be vi.a a

Cahesive T apiheotpRgfin b8 Snfier Bvhidse, SRAGSH: e Pivns heS Aatiei ol

connectj ngamegoRy iréslin, 05-3096 bp WeRBNSL 4 dHYIAP hidl 13E80%0BY {véigﬁtrdiﬂ_i pMytreach
n

other or the electrqnig nber , associ ated with the conductive
connect i ngc%ﬂi‘F’étﬁnaB'Mﬁ%‘é’e’ﬁ}“é%*sé‘ﬁprfipﬁ\}@rﬁaivﬁlﬁ aRbgnelic hydspaylstows md/oan

el ectri cal 4 yarbd ginb MGthSespEAGE tiRftotal MEEhteIf SRl dN bémpRRMRE fare q%ﬁﬂﬂi&lhhr@r e

t hen t her II@ly conpressed with each other so as to electrically
connect t h&VeHBIEt r oni ¢ nenbers. The present invention also

conprises OSSN AOAIIEsOHT Bk Risin RnipBHtGPRJMUrHe DRIRivAclinBitthg
substrate, a flexible substrate_and other electrical and el ectronic

conponeht sTRARTRIGHTCTHCENERYIEHAN & 1ot Rt arky kmiedlatt it isprefoyatdn h Hacred
using the fbus R}gm bﬁﬁgl%nglgg o/ araGARRGTHY ggemm& sl O mbdde R GReNt

i nvention. EXAMPLES ] Hereinafter; the Fresent I nvention

will be de%eetiea thyhighgesyef ths il compositienishighs BStrdly?@senpr less, more
i nvention ﬁ@f&kﬂ(b% 1L 1sk Thd ﬁég?i&ﬂarﬁﬂgrlefg@bhpwo% G%I@éﬁ)'t. Phen tﬁ@&&ﬁlmfﬁe

Exanples 1-4 Preparation of cura resin conpositi
conponent sCidhugpinicampention layspdice withindls aheve-imentiestcd yange Hiie spaee betereen

(MEK) {50 ot Q(EI%chﬁt MARIRLS BarPide aag:bgﬁﬁemaﬁ bifel 1080 @aﬁ'dgﬂfoﬂ Qg

content of 40% The obtai ned 5var was applied o a polyester
sheet wi t suiicenmeckepinabadbesivristehngibdnd sufficient electii goinnestion betweebthai n

; heet Pt . .. L : o
shoun 1 n TABPe (FPET St AR RS ArbpIRGhdlET S Rl olbbrGE
mat eri al thereby allowingerogectioh of & gorfriettian tetmdnalur abl e resin conposition
| ani . _ . . Chi ck
T N e M
produdd a plealiyefthegesiopomeprsition lapsrse theabmppOOBIf eatteresio lcompositiin layer
A/ (B i G ifi L foj B
Gor | vea adtiiold e S G daHASkd: il fdthe B hotoMRlfiops Bty ey ) °2
(S(B) - S)sopponens(vapd. THS:prEpetidsiol &egc@vbampmﬁiop@)dusudhm_lmnﬂnypti ng
et et o Skki IS Rl e ) TR SRk BB
det er m nedh ragn tompeidniase i Diiquid ringing Atresimcamposition layer Hhitsolid formt er .
20Spegjfi Gadl) EMsby inRombiabidy. - W)
[0067] (2) Metal foil (Metal layer)

According to the present invention, a metal foil layer is a layer composed of a

metal foil selected from a solder foil or a tin foil. A metal foil layer may be formed on at

least a part of the resin composition layer or the whole area of the resin composition layer
30  when seen in a planar view.

[0068] The shape of the metal foil layer is not particularly limited, and it may be formed

into a repeated pattern of a certain shape, or into irregular shapes. Regular and irregular

shapes may be present together. Figure 1 is a schematic plan view showing examples of

the shapes of the metal foil layers. Various shapes of metal foil layers 110 are disposed

30 onresin composition layers 120. Examples of the shape of the metal foil layer include, as
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W Weight in air (g) W: Wight in water (g) [0109] (3)

Term nal -to-term nal connection Then, the resulting conductive
connecting material was used to carry out 25term nal -to-term nal
connection of a substrate. The substrate used consisted of FR-4-
based material (thickness: 0.1 mm and a circuit |ayer (copper
circuit, tHiosknesgurd b agnipchediviut otipatiero ¢aine sttipopatteat (i), malotka dat pﬁebnby

G amot or afi dareon Bidend MushParL P ERRRT 2 ot Wkimihed B4 potommn

in Tabl e 1jg) aﬂmengapﬁalhepmn(mh eThesbsliaped &6 nerlly 4 pet 6f kampleg, upa gy

% of the_electr th,res tot adh sion, area
ber ween ¢ HERY BEF LS QsRBmaR telabonis PR P oL sGiRaT SR e PRPIRe
1. 5 dppécatfonducti ve connecting naterial was arranged between

such subst avi he co ction_termnals, i ch thernmmal

conpr essi of@@s gé?qf@‘ﬁ%&%@ﬁ’@g%%@%wee%ﬂ%%t% g@g&ﬁﬂl‘j
from Tsul cinbehidtehb aRtesdes Wbiﬁfonﬁé&aed@@ﬁtingéﬂ\ﬂl Show doﬂlecfiﬁgoé@fabe bfhe
connect the_term nal sbg There he curabl e resin conpqsition was

cured by hEBETeAg ag to SR okl ¥, agfet-Blg metst Rl prglezably disposed on

mul til ayermgmalé)gurfﬁ&mer@@g@h%)sﬁmfA curabl e rezl g co;rﬁom tion
e 1 was prepare in e sane

havi ng t he ckpess shown_in Ta
manner s @?ﬁlp @’glefipﬁrlph?wértweeéhqrmﬁi@ inwhigh thy elecirpdapiode carnepted are

conposi ti ofrane&d drpdkk 5&1‘5&1&3@51‘6399?1’118 shiRsiRf suphadd AR eldh&ené Q}edt%fbef oi |
havi ng the thickness shovvn in Table 1, inner dinension of nm x 8 mm

and out er WPResHs! deptimplly,g mstpbdod having & Frpestcd paitegbin arafsreliy fofneé@@at 0.3

MPa and 0.]3as iﬂB'fth@rdenQ\'S sxﬁorpﬁri&%%tdf\éﬁ‘e&f%ﬂ ﬁ?&&f‘tﬁ@m@lﬁfﬁﬁ'aﬁ& re%fmaﬁ
volune ratio ((A/ he resin conposition ( rrg

foil (B) vedhesaetal Iﬁwrraeblaﬁt‘demh@ wliegent emwée%eémﬂmsm@w, thetshent oftlet
shown jisn TalhBod ma #f’&pﬁggh&té@'ﬂe sd1B&ed &3Mdhdg 11 ﬁ:ntgff 6 fo¥f fo‘fﬂﬁrl?e%{rb&@
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30 25°C, a conductive connecting material may be produced, for example, as follows. First,

a varnish of a resin composition dissolved in an organic solvent is applied onto a peelable
base material such as a polyester sheet and dried at a predetermined temperature to form a
resin composition in a film form. Then, two resin composition films formed on peelable
base materials are prepared to sandwich a metal foil, which are then laminated by heat

35 rolling, thereby producing a three-layered conductive connecting material consisting of
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resin composition/metal foil/resin composition where the resin compositions are arranged
above and beneath the metal foil. Alternatively, according to the above-described
lamination method, a two-layered conductive connecting material consisting of resin
composition/metal foil can also be produced by arranging the resin composition on one
side of the metal foil,

{0081] When a rolled metal foil is used, the metal foil is used as a base material, where
the above-described film-type resin composition is laminated on both sides or one side of
the metal foil by heat rolling, thereby obtaining a conductive connecting material in a roll.
Furthermore, when a rolled metal foil is used, a vamish-type resin composition may
directly be applied to both sides or one side of the metal foil while volatizing the solvent,
thereby producing a conductive connecting material in a roll.

[0082] When a patterned metal foil is used to produce a conductive connecting material,
the metal foil is arranged on a peelable base material, then the metal foil is half-cut with a
die cut mold from the metal foil side. The excessive metal foil is removed to produce a
patterned metal foil, on which the above-described resin composition in the film form can
be laminated by heat rolling. When a resin composition is to be provided on both sides of
the patterned metal foil, the above-described peelable base material is peeled off, and the
film-type resin composition is additionally laminated on the metal foil on the side apposite
from the side having the resin composition.

The method for producing a conductive connecting material is not limited to the
above-described method. A method for producing a conductive connecting material may
appropriately be selected by those skilled in the art according to purpose and application.
[0083] 2. Method for connecting terminals

Hereinafier, a method for connecting terminals according to the present invention
will be described.

A connection method of the present invention comprises a method for connecting
terminals using the above-described conductive connecting material, where the method
comprises the steps of: arranging a conductive connecting material between opposing
terminals; heating the conductive connecting material; and curing or solidifying the resin
composition. The connection method of the present invention may be used, for example,
for connecting terminals formed on a semiconductor wafer, a semiconductor chip, a rigid
substrate, a flexible substrate, and other electrical and electronic components.

[0084] According to the connection method of the present invention, when the area
occupancy of a terminal with respect to the adhesion area between the adherend including

the terminal and the conductive connecting material is 3% to 50%, the conductive
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connecting material used preferably has the volume ratio ((A)/(B)) of a resin composition
(A) and a metal foil (B) selected from a solder foil or a tin foil of 1-40, preferably 2-30,
more preferably 3-25 and still more preferably 4-20 in the conductive connecting material.
On the other hand, when the area occupancy of a terminal with respect to the adhesion area
between the adherend including the terminal and the conductive connecting material is
0.1% to less than 3%, the conductive connecting material used preferably has the volume
ratio ((A)/(B)) of 20-500, preferably 25-400, more preferably 30-300 and still more
preferably 35-200. According to the present invention, the volume ratio of a resin
composition (A) and a metal foil (B} in the conductive connecting material can be altered
according to the area occupancy of the terminal with respect to the adhesion area of the
adherend, thereby realizing favorable electric connection between the connection terminals
and highly-reliable insulation between the adjacent terminals.
[0085] The steps of the connection method of the present invention slightly varies
between the case where the resin composition of the conductive connecting material is a
curable resin composition and the case where it is a thermoplastic resin composition.
Hereinafter, each of the cases will be described.
[0086] (1) Case where resin composition is curable resin composition

When the resin composition used for the conductive connecting material is a
curable resin composition, the method for connecting terminals according to the present
invention comprises the steps of: arranging the conductive connecting material including
the above-described curable resin composition and a metal foil between opposing
terminals; heating the conductive connecting material at a temperature that is equal to or
higher than the melting point of the metal foil and that does not complete curing of the
curable resin composition; and curing the curable resin composition.
[0087]  According to this connection method, heat-melted solder or tin can selectively be
aggregated between the terminals to form a conductive region while a curable resin
composition can be formed as an insulating region arourd the conductive region. Asa
result, insulation between the adjacent terminals can be ensured to prevent a leakage
current, thereby enhancing connection reliability between the terminals. Moreover,
electric connection of a plurality of terminals can collectively be carried out even in a fine
pitch cireuit.  Furthermore, curing of the curable resin composition increases the
me'chanical strength of the conductive region or the insulating region.
[0088] Hereinatter, a preferable embodiment of a method for connecting terminals where

the resin composition of the conductive connecting material is a curable resin composition
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will be described with reference to the drawings, although the connection method of the
present invention is not limited to these drawings.

(a) Arrangement step

First, as shown in Figure 2, a substrate 10 provided with terminals 11 is aligned
with a substrate 20 provided with terminals 21 such that the terminals 11 oppose the
terminals 21.  Between these terminals, a conductive connecting material 30 comprising a
metal foil 110 and curable resin compositions 120 provided on both sides of the metal foil
110 is arranged. In doing so, the conductive connecting material 30 may be compressed
onto either or both sides of the substrates 10 and 20 beforehand using an instrument such
as a roll laminator or a press as shown in Figure 4. If necessary, the surface of the
terminals 11 and 21 may be subjected to treatments such as washing, polishing, plating and
surface activation in order to achieve good electric connection.
[0089] (b} Heating step

In the heating step, the conductive connecting material arranged between the
terminals in the above-described arrangement step is heated at a temperature equal to or
higher than the melting point of the metal foil. The heating temperature may be equal to
or higher than the melting point of the metal foil, and the upper limit thereof is not
particularly limited as long as solder or tin is able to migrate within the curable resin, in
other words, as long as the temperature is within the range where "the curable resin
composition is not completely cured”, for example, by adjusting the heating time, e.g.,
making the heating time shorter. The heating temperature is preferably higher by 5°C or
more, more preferably higher by 10°C or more, still more preferably higher by 20°C or
more and particularly preferably higher by 30°C or more than the melting point of the
metal foil.
[0090] The heating temperature may appropriately be selected according to the
composition of the metal foil and the curable resin composition used, but it is preferably
100°C or higher, more preferably 130°C or higher, particularly preferably 140°C or higher
and most preferably 150°C or higher. In order to prevent thermal degradation of the
substrates to be connected, the heating temperature is preferably 260°C or lower, more
preferably 250°C or lower and particularly preferably 240°C or lower.
[0091] When the conductive connecting material is heated at such a temperature, the
metal foil 110 is melted and the melted solder or tin can migrate in the curable resin
composition 120. When the curable resin composition contains a compound having a
phenolic hydroxyl group and/or a carboxyl group, the oxide layer on the solder or tin

surface is removed due to the reduction action of the compound having a phenolic
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hydroxyl group and/or a carboxyl group contained in the curable resin composition, and
thus the wettability of the solder or tin remains in an enhanced state, which promotes
metal-binding and facilitates aggregation between the opposing terminals. On the other
hand, since the reduction action of the compound having a phenolic hydroxyl group and/or
a carboxyl group also removes the oxide layer on the surfaces of the terminals 11 and 21
and enhances wettability thereof, metal-binding with the solder or tin is facilitated. Asa
result, as shown in Figure 3, a conductive region 130 is formed between the terminals,
where the terminals 11 and 21 are electrically connected. Meanwhile, the surrounding
area of the conductive region is filled with the curable resin composition as an insulating
region 140, As a result, insulation between the adjacent terminals can be ensured, thereby
preventing short-circuit between the adjacent terminals.
[0092] According to the connection method of the present invention, heating may take
place while applying a pressure so as to reduce the distance between the opposing
terminals. For example, a known thermal compressor or the like may be used for heating
and compressing the substrates 10 and 20 shown in Figure 2 toward the facing direction so
that the distance between each pair of the opposing terminals can be controlled to stay
constant, thereby enhancing electric connection reliability between the opposing terminals.

Furthermore, ultrasonic wave, an electric field or the like may be applied or
special heating such as laser or electromagnetic induction may be applied upon
compression or heating.
[0093] {c) Curing step

According to the connection method of the present invention, after forming the
conductive region 130 and the insulating region-140 in the above-described heating step,
the curable resin composition is cured to fix the insulating region 140. By doing so,
sufficient electrical reliability and mechanical connection strength between the terminals
can be ensured.  In particular, according to the connection method of the present
invention, since a curable resin composition having a high insulation resistance value is
used, sufficient insulation of the insulating region can be ensured.
[0094] Curing of the curable resin composition can be carried out by heating the
conductive connecting material. The curing temperature of the conductive connecting
material may appropriately be determined according to the composition of the curable resin
composition, but it is preferably a temperature lower by at least 5°C and particularly
preferably a temperature lower by at least 10°C than the heating temperature in the above-
described heating step.  Specifically, the curing temperature is preferably 100°C or higher,
more preferably 120°C or higher, particularly preferably 130°C or higher and most
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preferably 150°C or higher. At the same time, the curing temperature is preferably 300°C
or lower, more preferably 260°C or lower, particularly preferably 250°C or lower and most
preferably 240°C or lower. When the curing temperature lies within the above-mentioned
range, the conductive connecting material is not degraded by heat, and thus the curable
resin composition can adequately be cured.
[0095] (2) Case where resin composition is thermoplastic resin composition

Next, a method for connecting terminals where the resin composition is a
thermoplastic resin composition will be described. In the case where the resin
composition used as the conductive connecting material is a thermoplastic resin
composition, the method for connecting terminals according to the present invention
comprises the steps of: arranging a conductive connecting material containing the above-
described thermoplastic resin composition and a metal foil between opposing terminals;
heating the conductive connecting material at a temperature that is equal to or higher than
the melting point of the metal foil and that softens the thermoplastic resin composition; and
solidifying the thermoplastic resin composition. Hereinafter, each step will be described.
[0096] (a) Arrangement step

The conductive connecting material containing the thermoplastic resin
composition and the metal foil can also be arranged in the same manner as the above-
described conductive connecting material containing the curable resin composition and the
metal foil.
[0097] (b) Heating step

The heating step is not particularly limited, but the conductive connecting
material arranged between the terminals in the above arrangement step is heated at a
temperature equal to or higher than the melting point of the metal foil. The heating
temperature is preferably higher by 5°C or more, more preferably higher by 10°C or more,
further preferably higher by 20°C or more and particularly preferably higher by 30°C or
more than the melting point of the metal foil. The upper limit of the heating temperature
is not particularly limited as long as it is equal to or higher than the melting point of the
metal foil and it softens the thermoplastic resin so that the solder or tin is able to migrate
within the thermoplastic resin, in other words, the temperature is within the range where
"the thermoplastic resin composition is softened".
[0098] The heating temperature may appropriately be selected according to the
composition of the metal foil and the thermoplastic resin composition used. For example,
heating can be carried out at the same heating temperature as that for the conductive

connecting material containing the curable resin composition and the metal foil,
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[0099] When the conductive connecting material is heated at the above-described
temperature, the metal foil 110 is melted so that the melted solder or tin can migrate in the
thermoplastic resin composition 120. When the thermoplastic resin composition contains
a compound having a phenolic hydroxyl group and/or a carboxyl group, the oxide layer on
the solder or tin surface is removed due to the reduction action of the compound having a
phenolic hydroxyl group and/or a carboxyl group contained in the thermoplastic resin
composition, and thus the wettability of the solder or tin remains in an enhanced state,
which promotes metal-binding and facilitates aggregation between the opposing terminals.
On the other hand, since the reduction action of the compound having a phenolic hydroxyl
group and/or a carboxyl group also removes the oxide layer on the surfaces of the
terminals 11 and 21 and enhances wettability thereof, metal-binding with the solder or tin
is facilitated. ~ As a result, as shown in Figure 3, a conductive region 130 is formed
between the terminals, where the terminals 11 and 21 are electrically connected.
Meanwhile, the surrounding area of the conductive region is filled with the thermoplastic
resin composition as an insulating region 140.  As a result, insulation between the
adjacent terminals can be ensured, thereby preventing short-circuit between the adjacent
terminals.

[0100] (c) Solidification step

According to the connection method of the present invention, after forming the

conductive region 130 and the insulating region 140 in the heating step, the thermoplastic
resin composition is solidified to fix the insulating region 140, By doing so, sufficient
electrical reliability and mechanical connection strength between the terminals can be
ensured.
[0101] Sclidification of the thermoplastic resin composition may be carried ont by
cooling/solidifying the conductive connecting material that has been heat-melted in the
above-described heating step.  The cooling/solidification of the conductive connecting
material may appropriately be determined according to the composition of the
thermoplastic resin composition, which is not particularly limited, and it may be a method
carried out by natural cooling or a method carried out by spraying cool air.
[0102] The solidifying temperature of the thermoplastic resin composition is not
particularly limited but it is preferably lower than the melting point of a metal foil. More
specifically, the solidifying temperature of the thermoplastic resin composition is
preferably lower by 10°C dr more and particularly preferably lower by 20°C or more than
the melting point of the metal foil. At the same time, the solidifying temperature of the

thermoplastic resin composition is preferably 50°C or higher, particularly preferably 60°C
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the thermoplastic resin composition lies within the above-mentioned range, formation of
the conductive region 130 can be ensured, and the insulating region 140 may have a
desirable heat resistance. As a result, insulation between the adjacent terminals can be
ensured, thereby more reliably preventing short-circuit between the adjacent terminals.
[0103] Ina preferable aspect of the present invention, by using a conductive connecting
material comprising a resin composition containing a certain resin component and a
compound having a phenolic hydroxyl group and/or a carboxyl group and a metal foil, the
solder or tin can selectively be aggregated between the opposing terminals to electrically
connect the terminals and ensuring insulation between the adjacent terminals.
Furthermore, a plurality of terminals can be conducted collectively and terminal-to-
terminal connection can be realized with excellent reliability.
[0104] 3. Electronic members associated with conductive connecting material and
electrical and electronic components

The present invention also comprises an electronic member associated with a
conductive connecting material, where the conductive connecting material of the present
invention is adhered to the electrically connecting surface of the electronic member. In
the electronic member associated with the conductive connecting material of the present
invention, the surface of the conductive connecting material that adheres to the electrically
connecting surface of the electronic member is preferably a resin composition layer. The
resin composition layer may be adhered directly to the electrically connecting surface of
the electronic member, or may be adhered via an adhesive layer. The electronic members
associated with the conductive connecting material of the present invention may be layered
with each other or the electronic member associated with the conductive connecting
material of the present invention may be layered with an electrically connecting surface of
other electronic member, which are then thermally compressed with each other so as to
electrically connect the electronic members.

The present invention also comprises a semiconductor wafer, a semiconductor
chip, a rigid substrate, a flexible substrate and other electrical and electronic components in
which electronic members are electrically connected using the thus-obtained conductive

connecting material of the present invention.
EXAMPLES

[0105] Hereinafter, the present invention will be described by way of examples, although

the present invention should not be limited to the following examples.
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[0106] Examples 1-4
(1) Preparation of curable resin composition

The components shown in Table 1 were dissolved in methylethyl ketone (MEK)
to obtain a varnish of a resin composition having a solid content 0f40%. The obtained
varnish was applied onto a polyester sheet with a comma coater, and dried at 90°C for 5
minutes o obtain two sheets of film-like curable resin composition with a thickness shown
in Table 1.

[0107] {(2) Production of conductive connecting material

The resulting film-like curable resin composition was laminated on both sides of
the solder foil having a thickness shown in Table 1 under the conditions of 60°C, 0.3MPa
and 0.3m/min to produce a conductive connecting material.

[0108] The volume ratio ({A)/(B)) of the resin composition (A) and the metal foil (B)
was derived as follows and shown in Tabie 1.

Volume ratio ({A)/(B)) = (S(B) - S)/(S - S(A))

S: Specific gravity of conductive connecting material

S(A): Specific gravity of resin compaosition

S(B): Specific gravity of metal foil

Each of the specific gravities was determined as follows based on the weight in
air and weight in water.

Specific gravity S = W/(W -W1)

W: Weight in air (g)

W1: Weight in water (g)

[0109] (3) Terminal-to-terminal connection

Then, the resulting conductive connecting material was used to carry out
terminal-to-terminal connection of a substrate. The substrate used consisted of FR-4-
based material (thickness: 0.1 mm) and a circuit layer (copper circuit, thickness: 12 pm),
which had connection terminals formed by plating Ni/Au (thickness: 3pm) on the copper
circuit (terminal diameter and distance between centers of adjacent terminals are shown in
Table 1). The gaps between the substrates and the area occupancy (%) of the electrode
(pad) with respect to the adhesion area between the resin composition and the metal foil
are shown in Table 1.

The conductive connecting material was arranged between such substrates having
the connection terminals, to which thermal compression was performed using a thermal

compressor ("TMV1-200ASB" from Tsukuba Mechanics) under the conditions shown in
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Table 1 to connect the terminals. Thereafter, the curable resin composition was cured by
heating at 180°C for an hour, thereby obtaining a multilayered body.
[0110] Example5

A curable resin composition having the thickness shown in Table 1 was prepared
in the same manner as Examples 1-4. The resulting film-like curable resin composition
was Jaminated on both sides of a frame-like solder foil baving the thickness shown in
Table [, inner dimension of 8 mm x 8 mm and outer dimension of 10 mm x 10 mm under
the conditions of 60°C, 0.3 MPa and 0.3 m/min to provide a conductive connecting
material.

The volume ratio ((A)/(B)) of the resin composition (A) and the metal foil (B)
was determined acéording to the above-described method and shown in Table 1. In
addition, the resulting conductive connecting material was used for terminal-to-terminal
connection of the substrates in the same manner as Examples 1-4 (method described in *(3)
Terminal-to-terminal connection" above) except that the substrate used consisted of FR-4-
based material (thickness: 0.1 mm) and a circuit layer (copper cireuit, thickness: 12 pm),
which had a row of connection terminals formed along the outer edge by plating Ni/Au
(thickness: 3um) on the copper circuit (terminal diameter and distance between centers of
adjacent terminals are shown in Table 1). The terminal diameter, the distance between
the centers of the adjacent terminals, the gaps between the substrates and the area
occupancy (%) of the electrode (pad) with respect to the adhesion area of the substrate are

shown in Table 1.

Example 6
A curable resin composition having the thickness shown in Table 1 was prepared

in the same manner as Examples 1-4. The resulting film-like curable resin composition
was laminated on both sides of a frame-like solder foil having the thickness shown in
Table 1, inner dimension of 9 mm x 9 mm and outer dimension of 10 mm x 10 mm under
the conditions of 60°C, 0.3 MPa and 0.3 m/min to provide a conductive connecting
material.  The volume ratio ((A)/(B)) of the resin composition (A) and the metal foil (B)
was determined according to the above-described method and shown in Table 1. The
resulting conductive connecting material was used for terminal-to-terminal connection of
the substrates in the same manner as Examples 1-4 (method described in "(3) Terminal-to-
terminal connection” above) except that the substrate used consisted of FR-4-based
material (thickness: 0.1 mm) and a circuit layer (copper circuit, thickness: 12 pm), which
had two rows of connection terminals formed along the outer edge by plating Ni/Au

(thickness: 3um) on the copper circuit. The terminal diameter, the distance between the
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centers of the adjacent terminals, the gaps between the substrates and the area occupancy
(%) of the electrode (pad) with respect to the adhesion area of the substrate are shown in
Table 1.

Comparative example 1

A curable resin composition having the thickness shown in Table 2 was prepared
in the sarme manner as Examples 1-4. - The resulting film-like curable resin composition
was laminated on both sides of a solder foil having the thickness shown in Table 2 under
the conditions of 60°C, 0.3 MPa and 0.3 m/min to provide a conductive connecting
material. The volume ratio ((A)/(B)) of the resin composition (A) and the metal foil (B)
was determined according to the above-described method and shown in Table 2. In
addition, the resulting conductive connecting material was used for terminal-to-terminal
connection of the substrates in the same manner as Examples 1-4 (method described in "(3)
Terminal-to-terminal connection”" above). The terminal diameter, the distance between
the centers of the adjacent terminals, the gaps between the substrates and the area
occupancy (%) of the electrode (pad) with respect to the adhesion area of the substrate are

shown in Table 2.

Comparative example 2
A curable resin composition having the thickness shown in Table 2 was prepared

in the same manner as Examples I-4. The resulting film-like curable resin composition
was laminated on both sides of a frame-like solder foil having the thickness shown in
Table 1, inner dimension of 9 mm x 9 mm and outer dimension of 10 mm x 10 mm under
the conditions of 60°C, 0.3 MPa and 0.3 m/min to provide a conductive connecting
material.  The volume ratio ((A)/(B)) of the resin composition (A) and the metal foil (B)
was determined according to the above-described method and shown in Table 1.  The
resulting conductive connecting material was used for terminal-to-terminal connection of
the substrates in same manner as Examples 1-4 (method deseribed in *(3) Terminal-to-
terminal connection" above) except that the substrate used consisted of FR-4-based
material (thickness: 0.1 mm}) and a circuit layer (copper circuit, thickness: 12 um), which
had a row of connection terminals formed along the outer edge by plating Ni/Au
(thickness: 3pum) on the copper circuit (terminal diameter and distance between centers of
adjacent terminals are shown in Table 1). The terminal diameter, the distance between
the centers of the adjacent terminals, the gaps between the substrates and the area
occupancy (%) of the electrode (pad) with respect to the adhesion area of the substrate are
shown in Table 1.

Reference example 1
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A curable resin composition having the thickness shown in Table 2 was prepared
in the same manner as Examples 1-4. The resulting film-like curable resin compositions
was Jaminated on both sides of a sclder foil having the thickness shown in Table 2 under
the conditions of 60°C, 0.3 MPa and 0.3 m/min to provide a conductive connecting
material. The volume ratio {{A)/(B)) of the resin composition (A) and the metal foil (B)
was determined according to the above-described method and shown in Table 2. In
addition, the resulting conductive connecting material was used for terminal-to-terminal
connection of the substrates in the same manner as Examples 1-4 (method described in "(3)
Terminal-to-terminal connection” above). The terminal diameter, the distance between
the centers of the adjacent terminals, the gaps between the substrates and the area
occupancy (%) of the electrode (pad) with respect to the adhesion area of the substrate are
shown in Table 2.

Reference example 2

A curable resin composition having the thickness shown in Table 2 was prepared
in the same manner as Examples 1-4. The resulting film-like curable resin composition
was laminated on both sides of a solder foil having the thickness shown in Table 2 under
the conditions of 60°C, 0.3 MPa and 0.3 m/min to provide a conductive connecting
material. The volume ratio ((A)/(B)) of the resin composition (A) and the metal foil (B)
was determined according to the above-described method and shown in Table 2. The
resulting conductive connecting material was used for terminal-to-terminal connection of
the substrates in the same manner as Examples 1-4 (method described in "(3) Terminal-to-
terminal connection" above) except that the substrate used consisted of FR-4-based
material (thickness: 0.1 mm) and a circuit layer (copper circuit, thickness: 12 um), which
had two rows of connection terminals formed along the outer edge by plating Ni/Au
(thickness: 3um) on the copper circuit (terminal diameter and distance between centers of
adjacent terminals are shown in Table 1). The terminal diameter, the distance between
the centers of the adjacent terminals, the gaps between the substrates and the area
occupancy (%) of the electrode (pad) with respect to the adhesion area of the substrate are
shown in Table 2.

[0112] The electrical resistance between the opposing terminals, formation of
conductivity path and presence or absence of residual solder particles in regions other than
the conductivity path in the laminated bodies obtained in Examples, Comparative examples
and Reference examples were assessed according to the following methods.

[0113] (1) Electrical resistance
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Electrical resistance between the opposing terminals of the multilayered body
was measured by 12 point measurement using four-terminal method (resistance meter:
"Digital Multimeter VOA7510" from Iwatsu Electric, measurement probe: "Pin-type lead
9771" from Hioki E.E.). The assessments were as follows: "A" when the average value
was less than 30 m€); and "B" when the average value was equal to or higher than 30 mQ.
[0114] (2) Formation of conductivity path

For 10 pairs of opposing terminals of the multilayered body, the cross-sections
between the terminals were observed with a scanning electronic microscope (SEM) ("JSM-
7401F" from JEOL).  Assessments were as follows: "A" when cylindrical conductivity
paths were formed with solder in all of the 10 pairs; "B" when any pair of terminals failed
to form a conductivity path; and "C" when a short-circuit is made with the adjacent
terminals.

[0115] (3) Presence and absence of residual solder

The cross-section of the multilayered body was observed with a scanning
electronic microscope (SEM) (model number "JSM-7401F" from JEOL), and it was
assessed as follows: "A" when the entire solder contributed to the formation of the
conductivity path between opposing terminals; and "B" when the solder did not entirely
contribute to the formation of the conductivity path and remained in a region of the resin
(insulating region) other than the region between the opposing terminals (conductive
region).

[0116] The results are shown in Tables 1 and 2.
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[0117] The components of the resin compositions and the solder foils used in Table 1
and 2 are shown below.

(1) Epoxy resin: Bisphenol-A epoxy resin, "EPICLON-840S" from Dainippon
Ink and Chemicals, epoxy equivalent: 185 gleq

(2) Curing agent: Phenol novolac, "PR-53647" from Sumitomo Bakelite

(3) Polymer component: Modified, biphenol phenoxy resin, "YX-6954" from
Japan Epoxy Resin, weight-average molecular weight: 39,000

(4) Compound having a phenolic hydroxyl group and/or a carboxyl group:
Sebacic acid, "Sebacic acid" from Tokyo Chemical Industry

(5) Silane coupling agent: 2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane, "KBM-
303" from Shin-Etsu Chemical

(6) Imidazole: 2-phenyl-4-methylimidazole, "Curezol 2P4MZ" from Shikoku
Chemicals

(7) Solder foil A: Sn/Pb = 63/37 (melting point: 183°C), thickness: 10 pm

(8) Solder foil B: Sn/Pb = 63/37 (melting point: 183°C), thickness: 5 pm

(9) Solder foil C: Sn/Pb = 63/37 (melting point: 183°C), thickness: 50 um

(10} Solder foil D: Sn/Ag/Cui = 96.5/3.0/0.5 {melting point: 217°C), thickness:
[0 pm

(11) Solder foil E: Sn/Pb = 63/37 (melting point: 183°C), thickness: 2 pum
[0118] As can be appreciated from Table 1, according to the examples of the present
invention, it was confirmed that good electric connection can be obtained without leaving
solder in the insulating region by using a conductive connecting material having the
volume ratio ((A)/(B)) of the resin composition {A) and the metal foil (B) within an
intended range, thereby realizing highly-reliable insulation. The results from the
comparative examples shown in Table 2, however, show that the conduction were partially
impaired between the terminals or that the solder remained in the insulating region when
the above-described volume ratio was too small or too large. Moreover, the results from
the reference examples show that, even when the volume ratio ((A)/(B)) of the resin
composition (A) and the metal foil (B) was within an intended range, good electric
connection and insulation reliability were not obtained depending on the area occupancy of
the electrodes with respect to the adhesion area of the adherend.  From these results, it
appears to be desirable to adjust the volume ratio ((A)/(B)) of the resin composition (A)
and the metal foil (B) within an intended range according to the area occupancy of the

electrodes with respect to the adhesion area of the adherend.
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INDUSTRIAL APPLICABILITY
[0119] A conductive connecting material of the present invention can favorably be used
for electrically connecting electronic members of an electrical or electronic component or
for producing a connection terminal on a substrate. By using the conductive connecting
material of the present invention, good electric connection between the electronic members
as well as highly-reliable insulation can be achieved at the same time. By using the
conductive connecting material of the present invention, terminal-to-terminal connection in
a fine pitch circuit can be realized. Use of the conductive connecting material of the
present invention can cope with the needs for enhanced performance and downsizing of

electronic devices.

DESCRIPTION OF REFERENCE NUMERALS
[0120] 10, 20...Substrates

11, 21... Terminals

[10...Metal foil

120...Resin composition

130...Conductive region

140.. . Insulating region
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Substrate connecting conditions [0117] The conponents of the resin
conpositions and the solder foils used in Table 1 and 2 are shown
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sol der remained in the insulating Tregion when the above-descti bed

vol un'ethea‘tql‘émmlot(%)/@?r‘)hpf the resipepthpgsifinn (K rad thermetahioil(B3 sdlected from

the re ratio

((A)/ (E??ﬁg‘f%t‘lﬁ%%@sﬁﬁ 1(?326’ 300 n‘ﬁthon *{fﬁ@’ﬁ%ﬁﬂ%@‘ﬁ%%‘?ﬁ?a | (B) was

wi thin an intended range, good el ectri ¢ 30connection and insul ation
reliability re not.obtained de n th a. occu of the

el ect r 8des \A:fﬁ?‘lc‘?'r@ﬁté‘fﬁm%ect? %&P@ allpﬁ | ‘étgléfqlﬁ’y From

these e@siebtisa opposiAp Peaiisals, avtieh EQ@M whéfthe @re@tdjcblﬁﬁanbﬂﬂgfﬁh@ haiBng1at i o

((A)/(B)) of the resin conposition (A) and the metal foil (B) within

an int é@spﬁﬁweéhea%@wam ﬁ@atbéweﬁ@ ﬂ&r@ée@aé inshurbne Ge terminad asé theodes

W th respgetvd dhashAns & herend. 35 | NDUSTRI AL
APPLI CABI LI Tx/ 0119 n%A con ééuct ?v@ogésﬁ%{g@t?%g mat eri al of the present

i nvention can favorably be used for electrlcally connecting

el ectrgnl o n@gb 0? ctv N e%Ctr & 1a oL . ki ;I‘OI’II c c one orhfo

productng a cONRECE! bﬁ%@?rﬁ far ‘?{ ) 2G50 Pg (f@ly(ﬂ? ?'}Bls %’W erein

corelucthievtesit omMpesitidig(A) comprises a polymer component having a weight-average
molecular weight of 8,000-1,000,000.

6. The conductive connecting material according to Claim 3, wherein the polymer
component comprises at least one type selected from the group consisting of a phenoxy

30  resin, a (meth)acrylic resin and a polyimide resin.

7. The conductive connecting material according to Claim 5 or 6, wherein the
blending amount of the polymer component is 5-50% by weight with respect to the total
weight of the resin composition (A).
35
42



S5material of the present invention, good electric connection between
the el ectronic nenbers as well as highly-reliable insulation can be
achieved at the sane tine. By using the conductive connecting
material of the present invention, termnal-to-term nal connection in
a fine §itch Herooudictivacolectig@inaeeid] acdseligf totahe 08© 6HI0RkHMY €-7, wherein
connecting material. of the present invention can cqp ith the needs
[ or oA Cest SERCOIipR AL CTRETISE AOmEPIR BP0 b Y SrOREN B gsand or
DESCRI PaTéa@J,,?: REpERENCE NUMERALS [0120] 10, 20... Substrates 11, 21.
5110

.. Term nal s ..Metal foil 120.. .Resin conposition 130...
Conductive region 140.. .Insulating region CLAI M 1. A conductive

conpectd ng ri I . i|-ay, . St . 0 ;S

S g 1 Sonpos oAy heBlink AL AHB b (MM € SRR Y e
foi | orhasingiapheoolic hydheng grouphedioo h canboxdtgroup ¢ot)pr{sB) A cafipddid resin
conposi tion dt nmetal .foil (B) selected froma solder foil or
atin ﬁS?rPS%e@lbyZ%eqeﬁaq?ﬂgnE%rqM?er connecting material. 2. The
conductH@eCc@Hgetowg mat eri al ﬁmccordi ng to Claim1 for electrically
10 connecting opposing _term nals, which is used when the area
occupafdiFrof 18 ppintegeiPhh20wi t h respect to the adhesion area between
t hgyadherend including the termnal and the conductive connecting
material is from3%to 50% 3. A conductive connecting nateri al

havi ng 18. nul {liht egehuetivestamettinganateng rceirdiggdo Clémried $) whemhodiet i on
(A) and a netal foil (B).selected froma solder foil or a.tin foil,
wner o 5o PRETEHE 4 Bier0tS PP Do e SRt L e SRS fa) Cand
t he nmetalmpbwid repByernel BcGeskrilloimalagQ} gdavod @) below: a tin foil is
20-500 in the conductive connecting nmaterial. 4. The conductive
connecting material according to Claim3 for electrically 20
connecting oppe termnals, which is used when the area occupancy
of the tggm na vvit?ﬂrespect to the adhesion area between the

adher end *rmachkutig e termnal and the conductive connecting
material i1s|{0.1%to |ess than 3% 5. The conductive connecting
mat eri al acor to any one of Clains 1-4, wherein 25 the resin
conposi tpan (CAF colpri ses a pol ymer conponent having a wei ght -average
nmol ecul ar wei ght of 8, 000-1 g 0, 000. 6. The conductive connecting
materi al accorgAng to d ai nq / wherein the pol ynmer conponent
conprises at | east one type selected fromthe group consisting of a

phenoxy 30resin, a (meth)acrylic resin and a polyimde resin. 7. The
cohduchiheis, RoRnatctsaply indgpardently agwspvalenf organdg sioip.provide! thanasdessh t he

bl endi pg. Fwupt isqhgﬁ%?gﬁl»?\éﬁer conmponent is 5-50% by weight with

respect to the tot t of the resin conposition (A). 35

R 8 R 12
R® /N CH R
_ \ /
= R10 R18 R14
R% R1®
R19 R17
RS (3)

where, R®-R*® is each independently a monovalent organic group, provided that at least one
of R®-R* is a hydroxy! group or a carboxyl group.
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8. The conductive connecting material according to any one of Cains
1-7, wherein the resin conposition (A) conprises a conpound having a
phenol i ¢ hydroxyl group and/or a carboxyl group. 59. The conductive
connecting material according to Claim8, wherein the conpound havi ng
a phenolic hydroxyl group and/or a carboxyl group conprises a
conmpound represented by CGeneral Formula (1) bel ow

HOOC- ( GH2) n- Gdrergensiugiiye cennesting maieriphacsedingoo any poe of Glaims 14, wherein

CondUCtt’crj;¥§1e?t Gl %J@Eﬁf{?ﬁl's 660184 3g to Caim8 or 9, wherein the
conmpoun avi a phenolic ydroxyl group and/or a carboxyl group
conprises a conpound represented by General Fornula (2) and/or (3)

bel ow. 2 )R3 15where, R1-R 5 .are each .independ |

m)ngval ]gl('lt orTélﬁﬁPEdl&?lgﬁﬁ?n%f’% @g@rl%gor%ngl 3Ly gﬂﬁgfgllta”& fl'Iﬂil}a is a
hydr oxyongising,a milfietyeredRuitdrd congisingi rode pemgesiibylagermaavalient

or gani ¢ erup, provi ded that at |east one of -R2 is a hydroxyl
group JRYSHTESHE HERBASIANIEYET- 43  11. The conductive connecting materi al
according to any one of Clainms 1-10, wherein the nelting point of the
metal foil is 100C-330C. 512. The conductive connecting nmateri al

accor dildg t o Taaygoundvstivé caingrting matgtial acorrdinigsd ngy eneofl Clalresy b éd
structuyre c risi resi Qnposi tion |layver/netal foil | r.resin
ComfosiPIBR T Rydpuitiy R s tat iR Ror08 red RpPR I et aimet S AR ng
to any one of Clains 1-11, 10conprising a nultilayered structure
conprising resin,c osition layer/nmetal foil |ayer 14.. A _met hod
for coﬁﬁect i %gm?@f)maﬂoy%ﬁﬁlt‘? gl oReprst eé@P’*%ﬁF‘Hﬁ‘@lﬁ@ﬂl@he
conducichyducEos E@ﬁ{ebtﬂﬁ% RReREI Rbordfzeh Ghind O ARANONG 3 BbivideAHIBophodide
bet ween the opposin erm nal s; heating the conductive connectTng

mat er i &magaly heattngdha condictiveonnectaguadtena abp termergjhsithattiaequahte or
{Tﬁheg | NG A3t fibn He r}lgﬁng‘ﬁbﬂt of @Bk @1 Foil R thgpf?o%s ngt CO%?]HPLJC %{lﬁng(g: §f 9 of
resin composition; and curing the resin composition, wherein:
when the area occupancy of the terminal with respect to the adhesion area
between the adherend including the terminals and the conductive connecting material is
3% to 50%, the conductive connecting material used has a volume ratio ((A)/(B)) of a resin
20 - composition (A) and a metal foil (B) selected from a soider foil or a tin foil of 1-40 in the
conductive connecting material; and
when the area occupancy of the terminal with respect to the adhesion area
between the adherend including the terminals and the conductive connecting material is
0.1% to less than 3%, the conductive connecting material used has a volume ratio ((A)/(B))
25  of aresin composition (A) and a metal foil (B) selected from a solder foil or a tin foil of

20-500 in the conductive connecting material.

15. A method for connecting terminals comprising the steps of: arranging the
conductive connecting material according to any one of Claims 1-13 between opposing
30  terminals; heating the conductive connecting material at a temperature that is equal to or
higher than the melting point of the metal foil and that softens the resin composition; and
solidifying the resin composition, wherein:
when the area occupancy of the terminal with respect to the adhesion area
between the adherend including the terminals and the conductive connecting material is

35 3% or 50%, the conductive connecting material used has a volume ratio ((A)/(B)) of a resin
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resin conposition; and curing the resin conposition, wherein:

when the area occupancy of the termnal with respect to the adhesion
area between the adherend including the termnals and the conductive
connecting material is 3%to 50% the conductive connecting nateri al
used h amnepoumbu rm) ami a mefa] A)il (B)skleotd drones sald@Foid vpasintfoibof (AY iatdd a

netal foi gv) cted frﬁg1a solder foil or atin foil of 1-40 in
t he coﬁﬁﬂé?? & Bﬂﬁﬁgﬁ #8fi al - and when the area

occupancy of i thesidh aadupmaﬁbm@es@@ﬁfnal Rith RBpadhe feQheiQParbet Ween
t he adherend including the termnals and the conductive connecting

mat er | dqetwgendhq%hetﬁmdégﬁu@ﬁaﬁwswmpﬁé apd ARG repducsive sprsetingapaiesiekisi al

h
ot O o B BB O, o (b cbn bty SRl BscIR SRR ANBIF,
t he condaatmwemnpmm@mt@ﬁgmdutmnMdbﬂ(Blﬁﬂedkdﬁhﬂha&okbrﬁnbmnfmﬁﬁﬁkpf

termn s _of ranging t he conductive
connec?%ﬁgﬁﬁgﬁé gp&gg@é?ﬂ?%ﬁnggwgﬁ ‘one of Clains 1-13 between

opposing 30 term nals; heating the conductive connecting naterial at
a tenperature that |is equal to or higher than the nelting paint of
the netldt f ol Lerdri¢ pLgledimicermnronent EeisIelprinsiq Mekberg e electrically
soh pdi c}Shﬁ&terh.‘%n{ Qﬁ%@ozﬁﬂ@%&o&ﬂl&’& n \Qﬁ'ﬁ% I'Accdi\@ﬁ M5 AGPRIEY
of the termna \ﬁ respect to thg esi on ar t ween tﬁe
adherend including the termnals and the conductlve connecti ng
material is 353% or 50% the conductive connecting material used has
a volune ratio ((A/(B)) of aresin 44 conposition (A and a netal
foil (B) selected froma solder foil or atin foil of 1-40 in the
conductive connecting material; and when the area occupancy of
the termnal with respect to the adhesi on area between the adherend
including the termnals and the conductive connecting material is
50.1%to |l ess than 3% the conductive connecting nmaterial used has a
volune ratio ((A)/(B)) of a resin conposition (A) and a netal foi

(B) selected froma solder foil or atin foil of 20-500 in the
conductive connecting material. 16.An electric or electronic
conponent, wherein electronic nenbers are electrically 10connected
usi ng the conductive connecting material according to any one of
Clains 1-13.
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