DESCRI PTI ON CONDUCTI VE CONNECTI NG MATERI AL AND 5METHOD FOR CONNECTI NG
TERM NALS USI NG THE SAME TECHNI 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 nEEHSGRIPTIONONNecting term nals
usi ng the conductive connecting material. BACKGROUND ART [0002]
Recently, in association with the needs for enhanced performance and
downsi zi ng of electronlccgﬁwjggﬁTvptkﬁmgp@qﬂgquhh@Rggﬂnect|on
termnals in an electronic material is 15becom ng narrower and
narrower. Along with this, termnal-toANBrninal connection in a fine

pitchcircuit ha
conneéflng ternl%ﬂgfﬁegpﬁéexaﬁgﬁngq I'p°cC |ph%@%%§§ﬁﬁéﬁ%ﬁ%§ niques

are known in which an ani sotropi c conductive adhesive or filmis used

to COlleCtiV6|5@§§H£ﬁ8%&qﬂgt rallty of termnals for electrically

connecting an | rcuit board. The ani sotropi c conductive
adhesi ve @oofj Imad e@n{ZQlfvbﬁtmn%m@esnaﬁfcsndl@ﬁb@gorﬁ@aq&@ﬁlhféﬁamea gyl es

di spersed in an adhesive conS|st|nq%£alnl of a thernosetting resin
(see, f orclestegpdiveconnegsing elestrpaic enambgsvinaan decdrioad pr Plé@tm%cmumqe@htan@w

No. Stowe, fil AL ER bR

Unexawlned ﬂéﬁ?@é%}oﬁﬂqurlca@?gﬁﬂkd%%§%u%fggg?§%§ tent Ebcunent
2)). This is dlsposed bet ween the el ectronic nenbers to be connected
whi ch are then rnal 25conpr essi on, thereby
collectively cd%%§§?ﬁﬁgg%&bﬁ ality of opposing termnals while
ensuring 0062 aRdcentledt weectiatiewit jtectiets ot lchhahabd pwidthahbean®ddwhsizing

cont ai ned n t he, adhesi ve. 50003 However, since _controlling
aggr egat | ShFlsropisEleisRy bieh Devissh theqoagedtion amynals mfalﬁlmtron(qryatanﬁaﬁ

of thg OPRASMIME AffoWddahd nma/wé}ot AT RA td, k@i o @élﬁﬁﬁalgHﬁlécﬂon ina
i nsufficient contact between the conductive particles and t
t er mi nal stigypits@topeniy h@ﬂq@sctbmdnghlvée\@@mdt i &S@snethqurzpm@ct@at@@mals
t
‘r?gg“r gz ( I"iﬁ}s‘a %‘?xgpqé“{ﬁﬁﬁhﬁl {,L&ftfoﬁ?ec%ﬁ@?sgéﬂe %\a?ﬁ%bvﬁl ﬁag a‘rif‘lg%{r%]l@ Sohdhchive
(conducti athemegomﬁll)n iselseémcﬂllaen@ﬂ;pcmineq d umalityed S erntiesls Ifdrl ehgptiically

i nadequat e i nsul ati.an,bet ween t he ent. tern nal Accor di ngl )
oo et ie A Lo bt | F6¢ i€ St f e Ska e tim is o
di ffixul tfylm & @ﬁﬁ%tdlﬁiviﬁdgtd&nﬂﬂ!’tfﬁefobaﬂﬁzle%tdldﬂ)@fsé@\i}ﬁﬁn RiteSile coBistitRIntIMINST a
DOCUMENTS [ Pat ent Docunent s [ Patent Docunent 1] 5Japanese

Pat ent Uﬁé%&?ﬁsﬁ@agﬁﬁﬁl ﬁ%tfpwamm .wamt Ugssaiaingd APPEEAtD Pat ent

5)88 z m; gg 1@%11&&%@& SHBR: B2 798X G R thoBRREACH ah Fafble Efdd: @helinined

Application Publication No. 2004-260131 (Patent Document 2)). This is disposed

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

4

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.
35



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 | as hi ghl y-pPRIORBIR DosXUMENTS bet ween the adj acent termnals. 15
MEANS FOR SOLVI NG THE PROBLEMS [ 0006] In order to solve the

above- descri bedPatsbPer#entsle present inventors have gone through

i ntensi vergogypstigation, and, as a result of which, found that the
use of a solder foil or atin foil instead of conductive particles
eases aggregat i [@atest Doelrdent 1dr tin bet ween the 20terninals, and
prevernts the s i i N i .he i

Furt her mor e, ¢ nepgesS BahtbSab i Mgl RaliofpiiRallon Noy Siaus o' 7rse
amount of a net@htehoDbefmettd] | ayer) necessary for electric
connection between the termnals and the.a t of resin
conposi ti on ne\ggggl}frs?/ﬁ?%m ’ﬁ?‘ﬂ?’i‘?@ |?f§l??’é?1?”g‘ﬂ3qﬁéttl%§ﬂ' g@]“a%@ﬂ?’l
term nal s by surrounding the conductive region differ between the

~case of adheri Q%qul | gri d-ﬁ%&pe 25el ectroni ¢ nenbers having the
terminals plac WAﬁe@FtT BYVENTEANs ur f ace and the case of

adherjgng perip s I ﬁ%’ﬁh s having the termnals

pl acel(? only at n?ﬁgdl%ﬁé%/l pﬁ(gg%ff t gla e§]irl]on surface. As a result of
keen exaniOfft]) ohindehemchpiranmhsiamesfa condugnesentectipg madertal end 4 owtiohdithat
by determ ning.the vol.u ratig of .t resin.conposi.tign and the..
motal -t or 1o SRl Myl R B r Ve R B2 TRAEA I HBoiB BpigSiion on
of the arigawedn thdQoiietiattreminaly Bwdlleahighly rEiabidinaraish e wbd Be adcent
the term nal s far ea occupancy), the electric connection and the

i nsul ati off"P®PSabi | ity between the terminals become better, thereby
acconpl i shing the present invention. [0007] Thus, the present

i nvention provides a conductive connecti n% material, a method

for connecti ng MEANTEDE S VENG AL BROBEEMS connecting materi al ,

and an el i gal r.ani egtri | e
asing t nelteona RS o Sk A B BOBABbIs Bl e G R B e
conduct i vibroughmeensiviginmedtigatial, ahdy\as agesultmflvhitly feureldhsttherodeunfe solder foil

conprisin .resji.n_co sition (A).and a netal foil sel.ected from
2000 der ittt i e pR gt g e b b GanchLatsbiy 35t Bt oen 8
the r@si neaRiRRSidd Revdn®thassldéhe timbabmiiaiih tHeBksinel ected from 5a
solder foil or atjin foil is 1-40 in the conductiyve connecting

material . (2) THENEBRER S Rrescabiveriprsgewrad apitha fagldberibe agows of pymetal
above T Orfoftl(Rietal \ayeh ko000 G IO PR L Betw BT VA Rermii Cohd the HABH:

when the area occupancy of termnal wth respect to the esl on
area bet wdarresihgomgbsitiemnedessah U egsuring insulationdietveaed atlfacent derdunls vy
connecti ' ' % 1 Q. onduecti.ve nnecting
A e e S e e L
conpadsi t i electifoAjc medbars hetiag tHeakimiody phetdall ederfthomdlrsionlsadsicelmid lthotasa

tin foil, rein the vplume ratio ((A)/( of the resin conposition
(%) and i9i@dfeta per Bhmep BPeClBere it kol e TG BRcel elnay b

i's 20- 50Gyeriphéy@ feiiudmesiby urfRBNe Ak hReulfRf&ké@éxaminatish) thENBventors of the
conductive connecting material according to (3) above for

el ect ri caesgnt appliggimcionndithabpypdeiemeningrths velbae rofin efthe sesiseanpasision
the area f..t L0 . WM r t }

ot ween 10 HEREGLER tolldin 3F BMDR kb aERRARE  fhe dRGpAOFSE AR Rt
connadt i nbe aditesonalrface . tidsdherdndsscyhiechbBéte termifdly (aFbreocapahey), ithe

connecting material .accarding to any. ol f (1)-(4) above, wherein
Che res eetpoue i ER e Bl BBy bl b Sondi Ferofingpetier
wei ght - 2feeby agenpiikiay i preeghiveion, 000- 1, 000, 000.  (6) The
conductive caonnecting material according to (5) above, wherein the
[0007] Thus, the present invention provides a conductive connecting material, a method
for connecting terminals using the conductive connecting material, and an electrical or

35  electronic component electrically connected using the conductive connecting material,



30(9) The conductive connecting material according to (8) above,
wherei n the conpound having a phenolic hydroxyl group and/or a

car boxyl group conprises a conpound represented by CGeneral Fornula
(1) below HOOC- (CH2)n-COOH(1) where, n is an integer of 1-20.

35( 10) Thedgsenpichdlne. connecting material according to (8) or (9)
above, wherein the conpound having a phenolic hydroxyl group and/or
a car boxy{lgr oufs ceBstive eenngcidnimaigHal havpeesmpltdayersd stagBraromprisms &

2) and/o B i I .
ronoval enismeomEsith (4) and » meldl R1FE) dhrebted ot £830r B BPERAZRM. Wheein
hydr oxyl teyapyme matie (@) (Rg) ¢Hhe sesmammponitiop €A emt the nsetabdoid (B} saitcted from

organiL gro ravi de h t least.one of R6-R2 is .a hydroxyl

o oup Sor “hSEer B R Gt -0 1S BB RGe BonrbeitEmnEet g et ot
accor di ng(2)o anyheosomdadtivebnfckbfihg maetabhdeotditg i hbéwvrdopdedtticalfy t he
metal foil is 100C 330C, ﬁ%%h .conductive connecting nﬁi}eri al,
accor di ng"YEeGHE WRESIEE te(”I‘;‘l ichyg yaed ¥ f 81SAQCEURHIFY 91 1A tsrminal
Struct ur ewGRIRPES itd the! AL £ ARP BStWeb D the! AAUSEAIRICRIdidOME tdrAY SN AhEfHeN
conposition layer. (13) The conductive connecting material according

to any oneongfctiveicopnerfingmierial isEempis i Hiyea nul til ayered structure
y ! \ abt _ ol o od
For el ng. R gHRARE bdRec BAe T B irgdl fls BifFed syl QuFIsAes

arrangin
conduct i vesin@omposiiiog (Apsrelrd metabfslaBl iselgeted franya solderdbil 6 d tia I3), velizosin

bet ween the opposi 1N : _heating t.he ndycti v onnectin

ot or 1 al E VAR SATHE e resRamRs R oK AR e AT HRco R
poi nt of 4 kadérgbbr A o lfoid3Q0L 500 indBeSond0étveUTRh: g Ghlitértg.  of the
resin conposition; and curing the resin co Accor di ng

t )
to the coifhect i %ﬁ%m&ewti%am%@wwmg;{qd%gg%&V@af%@@qmaa«lb@/ of
the t i i 1 ; J
e tgrm éﬁheéﬁngp)ﬁpﬁgﬁg%mﬁﬁls %1cﬁqpﬁ§éd%&rtﬁ§alk%§to)éﬁgﬂﬁc§{€ftﬁgFh@xlﬁmgﬂg%

including the t and the conductive connecti ra

to 50% tWish tespenide theadbesimeared bejwoen deiadhersud mdludingftbe tepinynah amsd the
vol unme rat | ) . Of [ Ltiog, (A) and a netal foil
(B) sel ec‘%oé1 uét#@n%ogﬁ%%? er e%rléﬁs d(;Ir%go e:g%h*a{)lig’lﬁ"of 1-40 in the
conduct i V@) conriBetdonduatiyt @ohmdcting material Adebaiiveto, anwtoas of (Ig-(4) stiove,
occupancy ﬁf t hﬁ termnal w t?"?é espect to iyhe adhesi on. ar.ea between
t he adher BAdCPIRY (FEOHEMAREIPR ﬁoaﬁgm&ﬁapp & SRTTRERSIY 82 ik A deEighiy

mat erjpal  dverdde Hblé1dr@sglit baB,08801, ddveooponduct i ve connecting nateri al
used preferably has a volune 1l0Oratio _(fA)/(B)) of a resin cor‘rEosition

(A) and d%ket alThegondyaiye senestingimpresin aecarlier:to Bbrhover whereinrine pelymer
20- 500 '%&%nﬁlﬁ%ﬁ@h&yﬁt?&gﬂq&ﬁtt?ﬁ%ﬁ@%ﬁ £16 the érﬂ)ﬁ o nsg%%nﬁg@lafpﬂénoxy

connecting term nal s conpri sing steps of: arrang
conduct i wesioonimeethlapgylinaeser arad a pelyioride neyirt 0 any one of (1) -(13)

cbove, betfen SRSl SIS ERh) 10, SSRUEL) o MR B

25  blending amount of the polymer 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 (9 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-(CH2)n-COOH (1)
where, n is an integer of 1-20.

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



15hi gher than the nelting point of the nmetal foil and that softens
the resin conposition; and solidifying the resin conposition.
According to the connection nethod descri bed above, when the area
occupancy of the termnal with respect to the adhesion area between
t he adhler aﬁﬂ%cf)und Ihudi'g?g Iﬂlhﬁoltoe}fygim@l groap And/oe a carbdugltdrvgy ‘lfcﬁﬂ;pgﬁéi !'é ng
material is 3%to 50% the con tive connecting nateria use

pr ef er abl PTHRANNG TRIPISRESdy té@e{#iﬂl@ﬂﬂz)ﬁn rK@s%%"t‘brrposi tion (A
and a netal foil (B) selected froma solder foil or atin foil of
1-40 in the condychi connecting material . Mor eover, when the
area occupancy off the terminal with respect to the adhesi on area

bet ween t hgfadherignd ipel uding the termnals and the conductive
connecting ma i’'s 0.1%to |l ess than 3% the conductive
connecting natg used preferably has a volunme 25ratio ((A)/(B)) of
aresin co A) and a netal foil (B) selected froma sol der
foil or a % foifl of B®-500 in the conductive connecti ng material .
(16) An electric !gr el ectroni  Zpnponent, wherein el ectronic nenbers
are eIectricaIIyF%onnected usi ng the conductive connecting materi al
according to any one of (1)-(13) above. 30EFFECT OF | NVENTI ON [ 0008]

By using gngengug? L&%aﬁgmg%haggfgﬁngg&@len%r%ﬂ% pggggﬁgéviaéavtﬁwtg&m

sol der or tin can, easi e aggr et wee term na

t her ey otreaif' iy igeduydrixgbgmonp, connection. Furthernore, since a
metal foil is used, conductive particles can be prevented from
remaining in the insulating region, thereby obtaining highly-reliable
i nsul ation. In a735preferabl e a%?ect of,f2zhe present invention, a
plurality of term can be co ixely connected in a fne pitch
circuit such as a conduct or dew In addition, by using the
conductive cpgnegfi teQEQI of/ t he re§§ﬂ; i nvention, a connection
term nal can be an el ectronic nenber by a

conveni ent met hod. | EF DESCRI P OF THE DRAW NGS [ 0009] [Figure
1] Figure 1 is agsche géc pl an _view s 9 i ng exanples of a shape of a
netal foil | ayerR used ®ith he B'ésent R'fivention. [Figure 2] Figure 2

R'8al |y showi ng one exenplary state

e connecting material after arranging

gt eri al between the term nals according
to a method for connegtiny i &iﬂ,s of the present invention.

[Figure 3] Figure 3 i's a crpss-séctional view schematically show ng
one exenplary state of a suypgtrate, a condutBilve region and an
insulating region after heating, curing/solidifying the conductive
connecting material arrancg;d bet ween the termnals according to a

rilieds ¢ael) indeperdently aghonomalepy ergamic giawpeproividad thHaFaglaast one

t he conducti ve connecti ng

met hod 15¥sre,dd
4] Figur%ﬁi?h§0%8f&§§§%§§@%gﬂg%c 'ég@éﬁgﬁnatically show ng one

exenpl ary ‘state te an ctive connecting materia
af t er arr@hpgi ndhelendumntise conneetiggpmatecitl avgortirigetoi aal ohe b+ 10 evherein the

termnnals accordi 0 _a nethod o ecting termnals of the
presdft i‘ﬂ%_@ﬂ% P%Pg@%e Eﬁé@?&éﬂﬁ% éégﬁ RRYI NG OUT THE | NVENTI ON
[0010] Hengj nafitericonduction dbiglebNi®s SARABCICHRiMEbLeNY Bhe oﬂgm hoghoter
connecting term nals using the conductive connecting materi al and an
el ect ri comprisvgadpylgiivercd sHpeHeongr SEETegR ICPPPeBeR eyerdmels] fodl t he
conduct i W%&R&%?E&&ﬂ&it%tl%}ér?' according to the present

(13)  The conductive connecting material according to any one of (1)-(11) above,

15 comprising a multilayered structure comprising resin composition layer/metal foil layer.
(14) 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



25invention will each be described in a specific manner. [0011] 1.

Conductive connecting materi al A conductive connecting materi al
of the present invention conprises a resin conposition and a netal
foil selected froma solder foil or atin foil. It takes a formof a

30mnul ti | aythe desochmpraitiongasd entingithayein @hipesitiohe of a resin
conposition layer and a netal faoil |ayer ere the resin conposition
| ayer and the T Stearding fo IC4YBRCCHRY e @ééﬂfgiefiﬁ@?"% whiep gheareagsupgiey of
mul tiple HRayehinal With BEbdct tAUE hEIksDh MGV PR thé BEhPQRIAHANLIME the terminals
connecting material is not particul arly limted, and may be a _

t wo- | ayer angt thg eorhsting ernngeting material ie 3o i0ls, dhe sanguetiverngnaeating anaterial
foil laye resq b - j | ' - .

Sl ayer’ ot e gersy R Ao REABEL/ET) 8o fin coSSiiby (R bl £ffecal ol B)
i ncl udi ngsedecptdifr@hiatspldef faal drteetin fodlro fdetthinahe tdweducted connectrgshaterdai.

| ayers and net foil |ayers. Wien a plurality of resin c Si tion

|l ayers or netal forlor 3(%? e grea %BB?IB? Héateotﬁ%%@?]t‘?’@ﬁreﬁf’ecgg@ﬁe @%eé}on
may be t hgresBeroreon tHal ddhered inc dHpLBE tAGBNSATIThE B0t eIOREE BB ImAErial
the present jnvention, .in view of reducing the 5oxide | ayer on the

o b . 1¢) :
metal foi 1 S0 St BRP St dharoapdngive coneacang eatiri BSedi Prefebly basd) iurae
car bopy! GEOYRL)/ ([BFof AXShToRPBYGA (L) RRNEALAI Fdﬁﬁ(ﬂj%a@ﬁte& <ﬁlo|m 3 M@ 1811 6r
preferably resi'n Conposition layers.” For exanple, "a three- ayereé
st ruct ur ea {in &5l of Hbbbinithe eendugler Jompeciingfmodteridlayer / r esi n conposi tion

compoti 4 61 ayarictipd Bebetie 2@ aphiR o RBREPERS: Rops ol e  ne

sane or dédnfectdmtconidueing didrirclt necpsding td frey sresififl CENPadbid Btwkay@iposing

appropriately be adjusted according to the fhickness of the,

et or erphalrdifing Heand e enniisting EbGual K aRaTITS Myisqul to o
condugt i Viggk@RRRChE Rkt il f tMRSR] fofiSind tRABASH the ResirPdt@ipdsRidn PN
sides of a nmetal foil layer have different thicknesses is used to
produce aSodgHnBEthoresinCOmPASILIONt he t hi nner layer is preferably placed
on the connecti } ] : I B i t

T5di ot ance. bet vaanrAREI e chREifPLERLH HRrELR Bho v YnfHE Helkr dupancy of
shorter, thgtpredsd woth respestab dley adhesian aren beoysotlenadhement heclpding theftemtinals

connection termnal..can readily be suppre d 0013].. Accordi.ng to a
Frret emo e RRpr fbaned e i 3R SO0 e pai e PR Pt
of a 2esiused praferablyihan a VAunendtia (BYBD) Jfai resifi Bpmpesiteh e dndanmeral foil (B)
sol der foi%orr% tin foi]l .in the o?duct_i ve connecting material is
1-40. ThesSGtegeom aspiger Pa)or @y ofl 913 oyl ks easdyctiveghnsgiing material.
preferably 3-25oRB0krSivhn tHERF&R &E@é}a@ﬁ:ﬁgf dhederdfinal RFif REARI ¥ th@adhesion
conductive connecting material of the present invention is used for

el ect ri carpdbetwpercie pdeerehbiveiudingttbe terminiats, and thgpeanduetinesgonngeting material
conducti Vi nG@ j tari v I i f
180 s e O REFLs i S, Rl Bt BhlcDfind iR DRl pertiably Bk gl
respdét tratio ()4 BhesdiaoasiacempaoditidheA eohld erreetd! forld BYidélaged fremtaesobdenddibor

and the conducti connecti.ng.material is 3%to 50% Preferably, it
o used etk B R O O RS CPB AL | s 496 t o 40% and
nore pref@pabl yAbdedttic 35 ectrsiic efit, whefeH B1e6HrbME nebRAGHE Bldctrically
mat erial accordjng to the first enbodi nent, of the present invention

i s pref er’¥BNSEIekng Ge capdictive sennegtingomaierial argording By onag! { ar(ddraboze.
of full grid-type adherends where the term nals are placed all over

t he adhesi on surface. 30[0014] According to a second enbodi nent of

t he pfesent i nERREGENOFINYEMNIIOE ratio ((A)/(B)) of a resin

conpositi Ap,.and a netal .fojl selected froma solder foil or. a
T o | BRodiE A P el ot g iR O e 9058 26, il
rati o ((AnheBily besagproghetd dblweerd Dphéiihg feBhRaR Erbabbiaibhes 308N cledtlc

still nore re.ferap 1¥ 35-200. A conqli{c,ii ve gonn cting material of the
connection. Furthermore, since a metal foil 1s used, conductive particles can be prevented

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

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



[ 0015] As described above, the volune ratio of the resin conposition
(A) and the metal 10foil (B) in the conductive connecting material is
varied according to the area occupancy of the termnal wth respect

to the adhesion area of the adherend. By doing so, good electric
connecti ouothtméena fioapici ¢icmmittsacivhdn@beniasnduetdr dasichli dialadditoh] bhging the

i nsul ation tween adj acent t nals can be.realized.. Wien_t
cont ent ofPHHHENYEGORAC t&glm?tﬁr@(?g] thegRieseat Wy eRtion, BC?W@CH?%E?HBE@E%

of the t ﬁgﬂﬂdﬂé&d M del6@FIIRGT ah @leét?&u@%ﬁﬁﬂepﬁy ateenfent hRiAAher end,

t he 15nunber of unconnected term nals may increase due to the Iack of

sol der or tin. On the ot her hand when the content of the netal foil

is tog high, brg %?HE en adj acent term nals

due to redundant o) r or t|n rein, the volune ratio ((A/(B)) of

a resin cpB®eBki ﬁFrgme (l]Aflganadl t-.smhahatﬁooplbn By shelverg sdnfplarfa shajedsa

foil or ate!’iaif](c;]r,1 (i %gﬁ ctiv connectrng materi al can be

det er mi ne Y 3%"58 S SRC Prges MSP AR 20gravity of the conductive

connectin gﬁgt&te en Figdure Y@ 4470s9-gkctional ¢ s(cBéﬁlancadli}(sﬁawﬁF/dn@e%Iﬁﬁmrﬁtate of
a

Specific a[ﬁ eé of the, conductive connecting nmateri Speci fi.c
gravity of S &8 # cOBMMSHEF oyl Ciang makspakafier argheivg tltmsm ‘t%’éfe CeRgEting
foil @Bl ORARaHSHREQATE SErmiid Kb @d@pa%bth Q ed
with the preslgnt invention wll ea(I:h be desgrr &ggn‘?tﬂ%tt‘]a&n(ﬁ%gégrén
conposi t i piesent inventigthe resin conposition used with the present

i nvention Iﬂ@r}{ I r i ent

t enper at u[r h ?Etgfg?£ﬁ{es Ap%?%égeek H?V{ew %?t%ag Sié%ﬁ{“ n? %%erﬁ‘ﬁ?ry state of
30t enper a4 substrateed esslutiivearegivataad ah erselahhg repicrpatar theatingd oedngisilidifging

a definite shape .at anbient te eratu 25 aste formis als

el uded (1 CORBICHFt Gy Ehep G OB 5y AL BTy 4o AP s QElRS f & method
I nventy Onfor'ﬁ:&ﬁleb RreHARQTIthd MRsdiBihveRidd.t her a curable resin
conposition or ernmopl astic resin conposition. Exanples of a

curabl e rliddguse ﬂbﬁ’ﬁd’éﬁ‘t ISGrETasegCipnah vieHescheraatigally shamsgion exeren aiyestate of
those thaf ,Gif 54RO cgﬁﬁctl{)gc&ﬁleé@%ﬁﬁt@h f&?aﬂ%ﬁ% %Bﬁlte' ?h&uc‘tl@x OIﬁ‘tectlng
t hernmosetting resin conposition Is avora eint d
mechani c alinatprlddmtwc@sths tertireds apoefdingioannetbdd fdrepmmictiog wnmadmofa‘hd

el astic r%é’ent’is ntler curing. A thernoplastic resin conposition used
W th thenlgresen 'ivention is not particularly limted as long as it
has fifexibility that allows nolding by heating at a predeterm ned

cur abi 6 1 eei n, MBGRPENFS SR EARRNG BRRCTLY Rhmvmiivpr ccent

i nvent i onooRYy] A&einkA& HdenductivdEsRSstalgYmat@rifOh Mod%f‘&ﬁﬂt@&ing t&rminals
curing agent, a curing accel erator, a conpound having a phenolic

hydr oxyl Wpirgihe anmrlvacw@@)@ma@r@m@d ag eéﬁctrméorcd@mtanrgcca@mﬂsntand
the like. Q“iﬁb'_l

resin usedé&ﬁ%?@@hgﬁ ‘Lbc%eesent |§\(/:én Cg‘rﬁe fosnnﬁ(gél{éparﬁt@ﬁ{l:l &7 i/n 11 métrgrgsem
| ong 2as i mvedrenyallgsaddbadesanbaldihespeafic ompoerent f or produci ng a

sem conduct or device. Exanples of the curable resin include an epoxy
resin, a phenoxy resin, a silicon resin, an oxetane resin, a phenol
resin, a [poet] h)1arzroyrﬂmﬁerce§ﬁsatm maewest er resin (unsat ur at ed

15pol yester resjn),. a.diallyl phthal ate resin, a naleimde resin, a
pol yi ni de resi nﬁewwtlm %fgmﬁq;tg&rp%tgyla r(g"§lpq-gre%alrré(entlon comprises a resin

bi smal ei rEo@'rg;oEﬁﬂoﬁ%hH‘S nte%a'faﬂ sd18ct PR grn oer £5il bPELRBSET Tt fhﬁte#??drﬂlofa

contai ni n |'east one selected tromthe group consisting o
epoxyslr esmnltll@e(adétoﬁy deving amltdeycrrstruatumteﬁ*mcymrcempnsltlan feyley et @metal

resin, g 3{6@ vgl?eré ﬁlselrQSm %o éé)sl.l OrP lgr eSlna’the %18 a %&@Iﬁdeei\‘trhaérma%gﬁe eltﬁer a

bi smal el riazine résin i
20epoxy rmlﬂlalysl' @ Iﬁrftlaphtihyems él?hel Muwlﬂ@etedfst@mﬂe &ilthé Behdubtve connecting
preservi nrg ciertres afi 9
aterial'1s not particularly 1 mlted and may be a two-layer structure made of 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



thermal resistance, noisture resistance and chem cal resistance of a
cured product thereof These curable resins nmay be used al one or two
or nore types thereof nmay be used in conbination. [ 0021] The
content of the curable resin nmay appropriately be determ ned

accor di ngot bothloé tiRGten compoditien ayerahe nices ifvil lagesos Wheara:, plurahty offredin

exanple, if the.curable resi ositionisina.liquid m th
cont ant ofOPRE T BEfs O Befah R BHOs aiesets e conessarh! ek G wry brine
curabl e reghdocdpeRst.tion is preferably 10% by wei ght or nore, m)re
preferably 15% by wejght or nore, still nore preferably 20%b ht
or nore, ﬁl Pl Asradise de eraembodimentsf thipighant §1ventons in yisw afire uc

30 prefer

by wei gt Con Lo e B Sk o G R %ll“nwﬁéﬁa%@f?f/%
i s preferarbyxyl gpaupt ﬂaday‘w&)%ob’y ang beyienath tﬂmn@tq}rﬁeﬂ kyabdryg pegferablytresior

00% by wer HRce e By i ol Py BG el e B Qfpsy B9y e

wei ght, y#gfil lssretﬂrbsmrmjmp@s*ﬁdrera@ab ¥ Rdstablel OIrpthid @86 thdbick@bdddTYhe resin
wei ght, and Ig)artl cul arl y I y e uatlg, to 350r |ess than 55% b
wei ght.  composition Ipyers gab hednstaligibest may beithe sameordifiprgnt.  The

form ¢ hegeQmbos tﬁg reﬁﬁecoﬁ%ﬁﬁbﬁ lzfy%ﬁbdh éf!p?di)rfa?e?ﬁﬁé’ﬁdjﬁﬁe& oh’ﬁﬁf{o the

wei ght of the curable resin conposition’is preferably 5 Ekgcy wel ght or

mor e, nor tigknessefal sondooorsyofitks ghmingls tebe eonnsried]  For exapmdd, evhghlay
15% by m%‘ﬁ@gtg‘;ﬁe @Bgctﬁlﬁt ﬂé’ljiatl'“ﬁ{élrs]?f%f’ﬁfc%grﬁ) ?ﬁl%gl Fsoo{? lp(%h\é% nga etal

nor e. € conte I"e" Tesi

pr ef er abl foild89ér thyvediphdnt dncltnems iTmed tqapxeﬂmreed)d:qnnsft%nhynmalgﬂie thihner

| ess, sti e erabl.y 0% ht .or les still  nor )

pr ef er abl Gygrg@/nga@y é’rﬁcegpn {ong?ﬁwalﬁﬁﬁés %Pté?%ersé‘ﬂﬂ)y gg%la&,ng the
wei ghts or dik@fe bedREerAE ietl lail hIYd e bbby t2m¥ald YhoMk HdbredhtidiESSsolder
Sufficient electric connection_strength and mechani cal adhesive

strengt h Pt eesmaqnenktothe pathaf @e@aﬁnqs@mémﬂ@hcwadlbh@ fparessd. of
the cur ab[O@lﬁ ﬁbd&rdlﬁ%“ﬁ 5 Bldp ebBERRAYV EF th%ﬁ%s%r&%nﬁ@ﬂ Yfe vbRRFhtio

According t ent 1 nvention, resin that 1s elthe
inali quﬁ(é)/[B})mf eresin swhpapiticor (A)and a(mﬂwltfeﬂf)g} @ﬂm@l ﬁ@m alseldgs 6l or/b, tin

curabl e rgs -1.n I i d.f

curabl e I’%?I]Hn lﬁ C%ﬁjdll@lvier? Ognqsclgﬁg ecgg‘?n at roo ﬁ%nlgl (&ﬁ?@%‘)‘}bs
15userd i npreferdtiln 23i00mordfreferdbie 350 add gllrmtelpreiemmsmzoonPreﬁ’eralﬂyaa
liquid form a.curabl e resm@ﬁlh?t isin a Ilgui,d fgsimel r Q

t enper at Ut dpgiivg,copaeling Walerial of (Redrese N et oBIipUTed Pheless ﬂffg qonBerting
ina sol I@bﬁo@lhgkerﬁmwg alh@artRside, wﬁfdueﬁve%m&%mg Pnaeridl ﬂhw]ﬁg fﬂferwhﬁﬁe
solid formmy be used, where a poI ymer conponent is preferably used

in conbi natip 6H)AB) B isi nieisrahibewsce vehenabs area eequpanay of thetelinebwithi s
used. 20[1%%%%1 tolth€hABRh Sr&X AL %%gnd%clﬁﬂg%yhe tgﬁﬁlﬂﬁlg Qﬁ({l tﬂ'& ohﬁluc%ve

liquid for t roomtenperature eno epoxy
r esi ré5andcoanéitigmeaterdial fs E%dmﬁo%esmnefeﬁbly aphesadlwlknetbe)my:a Deemptan@mf the

et val erfEBRRL A% Fele, Bl o Rester S PR T KoTnPle heRRRRIN

t enper at Woane@ing medteridlatoordg 1SR fbeambomnent Rf eeairasthny inlefic?n® 9/ eq
and parti cuéarl y 25prefera,b| 170-220 g/eq. If the epo%(%&eqw val ent

i s | ower RREFbEhBseddReslestrrally sopnestgd %m@g teranalsp il-type

per cent aggpefenid@h&y &ﬁ@te%mqgcd}e fﬁﬁcéd ;hﬁéeer iR ddﬂ@sﬁ&?ﬁﬂfaclé‘h' ch may
result in warpage. On the other I the epoxy equival ent exceeds

the Whper[0014hi tAcrertingivetisesbad embodiment of thqpms&tnh nafehildmmlﬁa)mfumg ratio
resin, redu

Such 1 rchufish 85% festh BMdsElCHT ) Rl Bt 2o 58 seuts o SRR Al Gyen
an epoxy foisih metdnaﬂudtﬁre Icﬁmﬁ:cﬁﬂg ichtdrial {3 28t50000 mhta@ﬁnmﬂeaﬁaub ¢A)ABY is

I ncl ude aprg ere{%%/e ?50 4000\ 5 more p¥etjéralg){yn30—§00bla§(§) sﬁp more pre%reﬁ))iy 35 EIOH }%

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

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



The epoxy equival ent of the epoxy resin that is in a solid form at
roomtenperature is preferably 150-3000 g/eq, nore preferably

160- 2500 g/ eq and particularly preferably 170-2000 g/ eq. A
softening point of an epoxy resin that is in a solid format room

t enper at utle w'ohnﬁqaraabef(m)b(lB)) 49201:2@1135 pﬂﬁf&ﬁbmﬂéembhyheﬁﬁeald&ﬁpampﬁf the

particul ar r abl C.. When the softenin p0| lies w.t
Phe. abov el SHBacPsde e dbeH iR aes besy o5 L4 ADPEEs St s VR agrminals |
handl i ng gRIthERoRHARLeE corl@ORR) mbdetidl PO VAR leSOMBPBRNT PIéfe@b@aﬁqs MIA?:EI e
a curable resin conposition_in a solid formis used, the abodve-

descri bedwheit Hislaecaqesppangyaf B@Itsdmales)%%@rﬂ 8%y @qom@xfeexratbraylmé% 'f|0n
nbi nat os. A mal

wel ght” avar e o8 ckple BERGRRRL:Y SRl ihe ARCRUTIY sch HEBhbAhbR o e

pr ef er abl pre8snb ﬁlﬁ/enhommfemhur Lp;ad Iforml&candaﬂdymnmmtlag) byp@i@0erminalsof e.

I ddi t I ht

5 pret er BRI Ut A0 i et heigiis AR et o8y ROy ToreRaEBr e

still norajmgleﬁeﬁla‘éﬂey 15900, 000 or less. A conbinational use of a

curable resin and _ a po(i/ r conmponent can_enhance the
menbr ane- FA9M ngys Besspie ";L%VWP%B%FW rfiq,PEibe yesit compqsitinndey) wad the metal

connegy | nﬂ)llr@t)%ﬂﬁlcoﬁtﬁc@iﬁr@ c&ﬂfebﬁﬂ% fiaferiRPis SRR £28RHAng the area occupancy of
above-nmenti oned wei ght-avera ecul ar weight o a pol yrer

conponent the4grmiral watherestiontlo thy adtegop@ua dishaatheicod. CBy dretgogr apidglectric
20Th I t t
€ poly J@Ect%%r%%ge% gon st@cttloﬁ %&r%al%%sexgelwﬁ% I{ﬁﬁnlgérgﬁel{bqg ﬁ'l%la{ ﬁﬁl E&P}egﬁ

may eit her I'C res resl
may be usaijadent tenninaha:hnbareaﬁpﬁtl fWwbeal I}m,coﬁoeamﬂthcsmfal ity relatwe

conponent clude a lic,resin, a pheno resin,

oo (saoUPEpEAOpOIYES Ry ebriral R urdiP Srresipkgien of desahder dhe
resing a pghyeBf decdnibeled fepdinals rﬁa;ﬁinbf@é@ef@xer‘fﬁ(ﬂhéc la@dopwldermﬁﬁ r Ofithe
a polybutadlene resin, a 25p¢8y ropélene resin,

st yr ene- betheididadewhen the fenten Biksis yeachish, é%rﬁlﬁp dsekey to hecgpased
st yr ene C%E%aceﬁt tgﬂh%léﬁ%é"to eﬁﬁhcﬂmt L hepﬂ%%@bolﬁﬁé'r&m _
yvi nyl acet resin ber, oro rene ru , a polyamd

r es| n, an((A;V(]?)) ofatresin ccbm(amoeu{éx) @oqbeln;emdrfpll éli}) selected from a solder foil or a tin

2oy o il BYbRERE B YAAER 2518} GRIR 4TBRyrs R pelguutpasdon iy seci
nyl oro Anglﬁglt)tdﬂﬁl’(ec@nduﬂ’ﬁ{(é’l()cﬁﬁlécﬂ:ing%ﬁteﬁaln a phenoxy 30 resin and a

pol yi m de resi re favo T I r .conmponents may be used
al one or tvvo o;\’ﬂB’I"Er?%@%%ﬁl??e&&ﬂéﬂﬁ%ﬁed i n conbi nation. [0026]
Herei n, " (metdy @élﬁl: 'g?av'it?%'f the d’o%f:l@cftﬁfetcgnﬂecﬁﬁé Wiedia®f a

(met h) acryl ic aci derivative thereof, or a copolyner of a
(meth)acrylic adAdr Snecé‘xc&avltyaqftb@rqsmomosmmh ot her nononer. A
"(meth)acrylic f cid or nmethacrylic acid" or

the |iKke. [Ooﬁﬁb%f]& gt?&nfél%éLa;gocﬁyl ic resin used with the

preseit [0Vt iHereinatidrual eespniqm;ms;tioh@nd(almbtalpfoﬂyam Wl thel preseatingtention
pol yest er r tes such as polynethyl acrylate, polyethyl acryl ate,
pol ybutylwgﬁ%bg?gesﬁﬁ ecF)ol yacrylic acid-2-ethyl hexyl; pol yester

et hacr yl[@ber JUFReds cpaposdsnny! net hacryl ate, polyethyl nethacrylate
and pol ybutyl 5met hacryl ate; pol yacryl onitril, polynet hacrigl onitrile,

pol yacryl am de, Th§ retip 9‘Pma‘€:9rﬂwna‘ﬂ9§ vathihe p@f‘é?rwla‘fe@na% Y dRicithen 1n a hquid
copol ymerg, g aGhNd Rntd 'ah‘iblfé'& ﬁ';%pgfh‘?ul%o PRy TRle a}alﬁ%e "a liquid form at ambient

acryl oni trilbutadi ene-acrylic aci'd copol yner,

acr yl3éni ttempetgtnreldicéemetost siate nehersothe I:qmposmandoeampyhamatdefm;ts shapene
copol ymer, t hae, rene opol

et hacr yl é?l%elggélg éra 4&? (g% pg%? r‘?ié or 1% 1rrch¥cfnc31 in tifs hquup %rm

met hacr yl[@0es]al Ab@ordhghdy Ilsetpte&nemiz&ﬁmnptmrregm cémpolitydn m@y bt aitleer atdnydble
acrylate-acrylonitril-2-hy Pnrlc())ﬁg/et hgsm nmet hacryl at e- thacrylic acid

resin composition or a the tic résin composition. Examples of a curable resin
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



[0029] A polyimde resin used with the present invention is not
particularly limted as long as it is a resin having an imde bond in
the recurring unit. Exanples include those obtai ned by reacting

diam ne with a dianhydride, and heating and cycl odehydrating the
resul ti nggqual nmechadiealgebpertiSduol 30 todEReist (F3hepabexpiagsibmend €ladtiedRodulus
aromatic diam nes such as 3, 31-di nethyl-4,6 4'- djam nodi phenyl,

4, 6- di met r-cm%en&t@s@ap MHIESINFOBPYSIHER H%d-%ﬂlbﬁl]@r?ﬁ’séﬂfe‘ﬁ?’%{moﬁés, n¢fnd
si | oxanedpAftd18%y BHHBd 88long as it has flexibility that allows molding by heating at a

1, 3- bi s(3-am nopropyl)-1, 1,3, 3-tetranmethyl di sil oxane. 'the di am nes
may be usk@depEmeediempiEtee. more types thereof may be used in

conbi nat i @101 O exanpl es of the above-nenti oned

di anh;Sdr i @2I?chﬁgurg@é}%&g{%ﬂﬁ&%@?phenyl tetracarboxylic acid,
pyronel litic diQtheytandeumbt r4sid, a oxylole pdsirhadmpositioantsyd wittehe Jiesent
di anhydri des (TRy be 1used]é]gl O%J_e or two or nor ef‘{]i’% es thereof may be
used in cONBIUPETONISG Bi5%SF HRECCSHIY) RO Br?v HEITES) 48Pl 2 GPTING
i nsol ubl eadcBlet&0h ¥&MbourdtHavink a heRb lf BF RN gfRIpUHAdRriakafbog Pl ,aSo0
that it can easily be made into a varnish upon m xing with other
conponent Blang popnling sger And 4 ke pe handl ed. In particular, a

si | oxgne-madhf | @pgbiyirdgde resin is preferably used in that it can
be di ssolved in’various organic solvents. [0033] According to the
present i nvent ilogenerak e gmableirasih psedaith disl pregenpuiventiomdy nitepaticdarhs

such a pojl C t he pol yner component used may be
bl ended TRER B TEACT by p e B Gt e S PAE 4 SEp ot et
st abi | i zedgvicen Enampisbftheichtabie resin imdlhidesdnadpory ag)ta phogb:8/ 1psigeesiticdro
a degree that does not .int rfere_vvit@a% e eIfect_ of tge pres,e\rg;‘

i nvent i orfeSIn, FREIANC TSI, AgURBRICET e (RATMBER 1Aty TSiR: & PPIFSIBSISRN AP R U Hed
presemnt llilr)lfmtdr odin)! NBiaA PPt kesh@ RALMTEE rSRR BHBHhide®¥sin (polyimide
appropriately be déterm ned according to the form of "the 100urab¥e_
resin corfieairsqrgesigsnd a tippaleigydeiriazineresine beppstinfaraa thermpiettingassin
conpositi j | . nent

W th respRhiifinatilas nd Hdthed BFmIRELEID bt PE of S XD ROIPPTE0N 1 s
pr ef er abl (neB¥fadrylatesiegins a phenowy egsimupelyestef msmbh poly@téde yesim iagiilicomrresin, a

nore and alrltiigleafnl prelferlabl.ﬁ %S%b wei.ght ar, .nor e, %t hethsarre
time, thd ughyaniesiianiabpalPyie tisnaresidiy pigferahly pieds Appeng them, an
pr ef enabl gpodpPeshyis priferablyarsed Bsviewnd gpad turiig Al presereheppbitied Ol B¥od
wei ght or_ | ess. Wien the content of the pol yner conponent lies within
t he abovéh?fé"éai FoSISERCP: JPREIUI G 1F8IStanes %dtffﬁe@f-caf Frsistanpe Bt acyrgd prpduct thereof.
conposi t ipRsPEkrdble r&siFahiy RueaRIdE o3 WP bERDRIyBEAhERBEmhPSe used in. |
conductive connecting mat'erial can be handled éasily. 20[0035] (1ii)
Curing ag@mbination. Exanpl es of a curing agent used with the present
i nventi onahhGl I Ay ar 1 ; 4. 1he
cur i ng aqeuPi e BRBAC e 818l TR ik Ao B e e FATRRLR G ik IF e
t he @ar abbem péthervurdblr resixaopipesitinlnen an epoxy resin is used as the

curabl e resin, phenols are preferably used,as.the cur]j agent for
thei r good realr GRARPISSITEITAPE BHmeyTPESH AR iifa v et fonicnt of the
di nensi orcubddreSiariftfredisdt t Bk otk dighl oF the QARSI k& dinghsition9@preferably
resi stance, noisture resistance, etc% after curing, while bi- or

|

hi gher f 498t Py&lichh Aemares merepieiiebly | a¥edpyatrisht grmetgpeil meremrefseably es
f th ' A ' d

o oneor “ROE YRR i AULE eI 3o ORI e O it

al one or two or I on.
30[ 0086] pEsdarablye¥)% by predgit los mong; land patbicsloHE podferablyt 3664 bywetght or more.

bi sphenol diallvl bisphenol..A bi.phenol. bi enol - i~ Lyl .

b1 aphenotithe S iste, B SOER DTG BHERER™ i RS s i foPe by iveinhy

a cresol nsrepleferabBsdqual tAme ks tHag s Yabpheiptl, sHdYirépref@sblp eadid t&or less

cresol novolgaO% resin are_favorable due to their good reactivity with
than 90% by weight, still more preferably equal to or less than 75% by weight, vet still
more preferably equal to or less than 65% by weight, and particularly preferably equal to

35  orless than 55% by weight.



5For exanpl e, when an epoxy resin is used as the curable resin, the
content of the curing agent with respect to the total weight of the
curabl e resin conposition is preferably 0.1-50% by wei ght, nore
preferably 0.2-40% by wei ght and particularly preferably 0.5- 30% by
wei ght. Wen t he ticontrabie rasin ddmmoeiﬂiohrigmaagmhﬁ formshevediient of ke curable resin
above-descrt,j bed range, el ect onne ion stre th and i,cal
S ve Sithanges it el et SR ANaPL $0 ZhmBeTen £ PeeiSp i Poouight

(iv) Curi algmafecgio%%Ma@mlmegh@r%rbrwﬂlaﬁ&elp%@ﬁaery m/@@yweﬁ t or
the present invention include imdazole conpounds ‘such as i m dazol e,

2- met hy| | WPEA Rartioaghyduelprably %%&welehf Fapsradetyihesrmasigicethe content
1, 2- digret by !}E Eﬁlqﬁl%(}liﬁ% hsgpnglfelf%)_ mat ?Wél 0@%9' rﬁore%)referably 85% by weight or

15phenyl i m dazol e
1- benzy 1- Rsphihylorgrprgderatly SO%H}E\WIght-cﬁ lesseaitﬂyﬂnorci ptaﬁ:rﬂbda{ 75% by weight or

#e f%;‘:"?ﬁ} fégsz X%t srﬁlt hgre gﬁetgli 6/6652/0 u¥| a\é&%?e%reg%ﬂ}? 8art &aﬁy preferably 55% by

1- cyanoethy@hﬂolﬂb@nyl i m dazol e, 1-

cyanoet hyl-2-un l'i m dazol iuntrimelli 1- cyanoet hyl- 2-
phenyl i m dazol i ¥ Rl q:qtltl%lgcgmectlon strengt an ‘mechanical adhesive strength between

2, 4- digam e 1&htnald®int e dnlidaadky il(e]cohl:e%: Byﬂhé%mtableqébﬁ% within the above-
202, 4- di am no- 6] 2' - undecyl i m dazol y1(1") Fet hyl -s-tri azi ne,

2, 4-di amlﬁémm T@hy 1- 4- net hylim dazolyl(l ) Fethyl -s-triazine, an

i socyanur .
ot byt 1 m 025 A BPHE L B ofes i AR dit Sutable esin shat s ither inayliyid fyrm
2- phenyl i ori adahd Iferm atrrooﬁnempmmr@cmbedasadid uAtcumblleenmtt]nths in adlidqpad éorm

2- phenyl- ,5- dr OX di,net h i m d

- Phonyl -8 TR RFPECSE R A A o it et Sodi B3 oPHbSEBRIBHE T be
the curi ngseé(ﬁﬂﬁhﬁ‘lﬁﬁitﬂfn Mayhethe @Wab@tresiu‘x' cORPOEHST mlﬂ@@qﬁﬂ%ﬁﬁ“zﬂﬁlrﬁlﬂe
the type of the curing. accel erator used For exa en an

i mi dazol eFeeiBAS i 3 liduid fm at Feoms tamanenaturstis praferably gaed| oW e”genﬁwneb le

with res t

pr ef er abﬁﬁh CB EBQ&O& i lﬁls Spﬁ%rgﬂ?rj’nrgeu}aﬁt%rrgah tgsr%gﬁ Iy é:g(g%g}?%%/ﬂ l\gA}g} éé)?ilfi
nor e dnmﬂbedlsbérwlwaw pelyfrsr a@hyomnosmfsgabhmsg&un crmbipatenn adt

the samne 0, r ef |y 1.0% by weight or |less, nore

prefer abl@pgﬁ%@geg‘gh&j fp&ﬁgﬁle r% Iélsa Sg’ill q%%{tl? Slucsﬁ% arly preferably 0. 5% by

wei ghit) or[002%|s .Pribeibled df)ﬁnipdmtcéﬁh epdx;t Mesinithdt dainad ibquid fa:rmmdoa?lﬁ térBSEature

t han t he ti as a curin el e tor . not. he
Tt e oS tiny il £ bisPEHoRA Gaed et ik BplinoLh ebuabRa. Addhenol-A
CONpPOSi t | PBxFRRirCAIME SikHeho - Oapdiiaedh Ae¥y Al Kb us\e@ fcdriGnRpL ent  of

35t he i m dazol e conpound exceed the above-descri bed upper limt,
sol der or tin nidy eRexy equivalent of hetapgxyriegingthat is én & Heuid demaeteoom t he

t er m nal t%ﬁ%ﬁlﬁ@ g@eﬁfa'ﬁgnl 5%{ 3 o c?lfﬁdr@ %ré}qérat)ﬁ/el @?@%/ﬁﬁrﬁﬁ%aﬁqul | ng

conposi tion suc tinmy r e Ins
regi das quefsiably 1’ Hagkihglag.e ]fmlmﬁmtcyequwalbntaekevqr thmﬂhetopearllmnt mentioned

stablllty of t ductlve con ctin eri.al. be dete r at ed.

5t 0040] | (U e AR5 oA B P PR i e BT ey ShiefisBiiesut
gr oup in warpdgeef @hah)el: ytheBhadd ] EhbEhoRA einiigalantxesdls itiee Wpper Bt meHtRURd
and/ or a carboxyl, ;t'%&efsed wth the present i nventjion has an effect

of reducid®g'a r??&léﬂ FnaRArHFRIGLY yroVHYde resin, ihlkely to be

term nal reaucfea%egeuémn{rﬁ;ra}mgehﬁl 1§H§efdeiﬁ%oﬁ1tﬂn'zlﬁ1)ﬁ‘g function). [0041]
Exanpl es of a conpound having a phenolic hydroxyl include phenol,

o- cr édol ,[00B1, Exepplesof an ppayassh thanicinasolid formeatrpbmHempérature (25°C)

2 &1 s TR oot ELYLIAGHEl) Y50 B e ey

r esor ci naksin, mcneﬁoy hphdaodpoxp reshe m@lyﬂ‘i@@hunéaem@dsremﬂl al-_glydidﬁllﬂgﬁﬁ epoiF,
bi phenol, diallyl hi seﬁhenol F, diall bi sphenol - rlAJghen?l
'resin, a trifunctional epoxy resin and a te aﬁmctlonal epoxy resm ong them, a solid

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

35  epoxy resins may be used alone or two or more types thereof may be used in combination.
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25phtalic anhydride, trimellitic anhydride, pyronellitic dianhydride,
benzophenone tetracarboxylic anhydride, ethylene glycol
bis-trinellitate and gl ycerol tris-trinellitate. [0043] Exanples of
the aliphatic carboxylic acid include form c acid, acetate acid,
pr ogi oni ¢ afi d, Tb&lgpcrx:y@qﬁﬁfhlént yixheepoxyaesia xhamilsvalaisﬁlha@érdl at&a@hoi c

aci caprylic aci auri c [ ristic almtic acjd
stearic al§mperaigreys prefeaahly 15@9&%&&94 rogreupigrab, gf bé)%%?QQ g{eq and pasticularly
ol ei c aci greférwrlqg_z@gog/e mal ei ¢ aci d, oxali ¢ aci d, malonic acid,
succinic acid, glutaric aC|d adi pi c aC|d sebaci c acid,
dodecanedl oi ¢ abisafteming ppinepf an ﬁ@ﬂmresmﬁﬁglstlmeﬁ?h(hfvrmlatmmtf-’tmperature is

11000 ( PRy GERIpBISAES ety G, B BRIy beravty go-t00°c

prefer abI Wheartok sudieping paditdies sdthacthe abaicdmentibndd deganackinéss cacbel ar e
nore preferable. 41_8‘(%44%1?@55“& r ct ure of the aromatic carboxylic acid
i's not paPiRPEGF g thy SSKE preferably a conpound

repr esent gy2by @l?eoiyhhdr(@%@gné}@rnul a (2) or (3). 5where, RI-R6 are
each independent a nopnoval ent organic group, and at |east one of

R-R6 is a hydrwasgwélexﬁ a Cujihle éesmmnmsnt@nera@ Rolichipapscin ieod the ahove-
MONOVER] enfie f; 5%9} arfdl [l er ﬁ%&n%%r@ﬁre#%@abl&sédsinﬁoﬁﬁgf Xy |

group or a car oxy gr oup. 0045] Exanpl es” of aromatic car
aci d i ncl pelgmbeeoropancaicisdd dethepatsemdsvagioh hasa beightiagerags nipleptnlahwbight

id, t t hal h id,
T T T
pyronel | i 9,060 acindre. mgh lad(ﬂltlﬁn a&wdghtxadepﬁgeaﬁblébulzhwgﬂtloﬁ‘ h@oBehdd component

tyl | d, d,
URRSTR N RN TR AT Y M N,
gentig ¢ 9gy,000( ok 16ss, 1%%%%&&91&&5%9&@5%%@ a8d 4 pBKAHP ¥YRPOFRE Ean

acid, 3,5-di hydroxyben20| c acid and gallic acid
(3, 4, 5- t r ¢GRS HEmbse-REDHE; prgmtynaémm@m Ay abe ccwra!tuptw‘eescoglu@ﬁlng

as 1, 4-di 3,

and 5. 5 o Haort AIARTkE s Blehed ) THE K i me SR Gl
acid. [ OfdBrulanwaight dlempolgmpr @ﬁmombhts:anmmetﬂmlﬂed\bym@(a(@éimmhemon
hydr oxyl §B§0Fgﬂand/ 051 a carboxyl group used with the invention not
only has ok nction but also serves as a curing agent for a

cur atdge resin. $me blynfeR bbiviporfent (APt W38y iwitdh the PR iventivtliig ¥lther
group and/ or car.boxyl g used with the 1plresent invention_is

pr ef er abl %thesﬂ%%ﬁ% R AE 3 ST TR Qi $3apay bpHsed 18 gpmhiation. a
netal s chbe%ﬁic@llﬁ‘%txﬁﬂnpfe@ 'olfaBE)ly‘?heﬁ' %Bl‘ﬁb&%nt nﬁﬂfaetartﬂ{etﬂ)ﬁ?r Re f&ﬁcépﬁ%ky

group that can react a cuarabl e resin. a func I onal oup
may appr oq@slinaa polyeser rg%n é@t@&eépebﬁﬁﬁmsmb 1 h@ymserjen@fesnhe polynatslegesin,
resin. | th rabl e resin,
the. functs BSRHREmcES Mo ERAI ORI porti R Sty Fili Al Bt
Wi th 2n egdypropylengresinchstgsene- bcmdmgstyrgtemmpolymdn,yammyé eﬂ@@metbntmﬂ
an am no grou nce the conpound hayi henol.i c dro yl

andlor o THPHBSGO G P E T et b T PR oA PO Ao esier
on a surfRge rAbbed, dRdrdhrenb eibbes adolRAle f8in, a®hcrlohRFiTbiadickAEb A& mer,
reduced, by whi ch the wett abi I|ty of the mefal surface is incréased

and f or nedt %lealﬂltra wvdwtqowéwr@gi @ﬂpomnerram aarylgnisul-bugpdiene-styrene

by ahi ch Pyt PUGRAEE00R oyl TRkl e 2 BneRRCHEL 4 L ek

addi tdlon,resinaoé aphlyimoiepesin drdfavorauea Phepalyiver byrdpaneyts mayoheused alone or
two or more types thereof may be used in combination.
[0026] Herein, a "(meth)acrylic resin" refers to a polymer of a (meth)acrylic acid or a
derivative thereof, or a copolymer of a (meth)acrylic acid or a derivative thereof with other

monomer. A "(meth)acrylic acid" refers to "acrylic acid or methacrylic acid" or the like.
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and/ or a carboxyl group serves as a curing agent, flux washing
beconmes unnecessary, which is advantageous in that occurrence of ion
mgration due to a residual flux conponent can be suppressed. [0047]
Such a conpound havi ng a phenolic hydroxyl group and/ or a carboxyl
group 20[(i287 erBxlatnpldsanfa (aitH)eaglic esia vsed tvitk yhe gﬁmmpmvEﬁl:liorﬂnallﬁﬁé e,

when an e sin,is.,used as.a ¢ resi

' phat | cPObRery BE A TR e Sy i Coeid B AV FH SO ORI Ty g e
a phenol i Folwtﬁypaeyjda@r PaIPbutyl acrylateAnd bsfysﬁh& scﬁ&aéfﬁylﬁeﬂn ﬁﬂlyéahs’ilt ic
di carboxylic acid |ncuesaco ound in an alip

hydr ocar bmﬁthgﬁlaféﬁées @CBémn@iymeﬂwl mﬁﬁlaerézﬂaé@wlyeg?y@ af}f@hacqme and polxbwiyl
25hyd
or a <ot LR ILAL R RSB R BRI BNARL BEHAE U EML ot kO

al i phati cetﬁlybhooyiahemrylgmtrdpopslymar aoyctylanitgid-butndidnt copotyiner, en ta&:rgtomtrll-

| i near or,hranched OO 8 uch an_a i carboxylic ,acid

pr ef er abl 9‘9 B %%le ?ﬁ‘}éc%% B AL ggykrgﬂlgj)bmglgn?-it)we GIRONRER émn i's
an int egeﬁcrgblbnitmgﬂyre\/l‘heﬁpo'lﬂneﬂ a n@lﬁﬂhﬁe@hdciﬁlatb%t%ﬁd‘ﬁd@o%dﬂ% methyl
above-msntiﬁjéed range anc of the flux activit out assi ng upon

adhesi on, ™M %Yiaée'ﬁgéﬂﬂn&é‘ Eut MsgydmetRerydyfdg Délﬁfbﬂf?é‘étl ng
materj@al  anRLghass bﬁt;yer a%ltateoahﬁeam%arawy?o&@& Q%ﬁréﬁ%ﬁfy@ﬁieﬁmgﬂ te-

particular, nis pre to or hl?her t"han "3 Si nce 1ncrease
in the el mgtm@ryh@d@;ﬂwgp@lymr, Ylagrydate-ctiy! aupldtecadrylenitdndrbydrionyethyl

mat eri al

Naher ena TemalRIRURRLATRAE R fiel 1SR RESLRCLRYRRRRLY il By .,

t han 10 smathecryéts eqgméymer, 4 betybdtcaylateeacnyldmtmlsactﬁm deéd sapphmes aad aﬁBthyl
connection reliabi,li be furth han 49 | es of .an
al i phatic aciyla r%&‘@’inﬁ%l ]gﬁ] - %@%‘ggﬁf"é g"ﬂ‘% tﬁ%&% SYtRAcHae-
gl utars c &ﬁylchcrﬁﬂbﬁb@l@ﬁﬂrﬂ copcslgmbﬂ £ndo éﬂhyl%ua@a'teac@fdlﬂnlwﬁl aic acid,
sebaci ¢ acj d,. S5undecapedi oj ¢ aci d, dodecanedi oic acid, trldecaned|0|c

aci d, tetdimstvkrsdamide C&ephrmepé#ﬁfa‘d@é@ﬁedifbﬁ:sg (methjacrplia wesias may dF dsed

acid, nongdgeangd Rirkord |n%§,§ﬁ n‘ﬁgb mong them adipic
aci d, suberic acid, sebg)ggc amog gﬁdencan %l (I:IAam d are

pr ef er abl @Oéi%ﬂd T hatkbone oﬁthc $hgm>mrcamh wsedywigr élfe@masbntelnve{rmmws] not
Exanpl es l,..9r.0 i

IR S i R e
aci d,202, SbwbHa:)adl:Ex))ﬂaemdfaltﬁpI&nykiypa 4- di hydr oxybenzoi c acid, gentisic

acid (2,5 dro benzoi c. aci 6- di hydr oxybenzoi c aci

3, 4- di hyd[rogk% R ?E?S%&efggﬂlqh.t%e BEPt (ns’eaﬂ 11510f RYLiFHasplmited as
aci d); naph BQit‘is Afdshh ﬁemg%tlmv&sb&ﬂqﬁ tlibsreém{lm?'uﬁﬁdr E%é’m&ei‘ﬁaléiﬁd@%d%e
acid and 3, 5-di hydroxy-2-napht hoi ¢ _aci d; phenol phthali n;

di phenol i @taiaediby meetiitg dismperiyitiph émhwndﬁamdrheagemﬂmml@@hﬂdratmg the

2, 4-di hy and 2, 6-di hydroxybenzoic acid are
favor abl g&?&iﬁgﬁgﬁg d%%? alin and gentisic acid are particularly

f avorZabl e[OO@@jOSE}(alﬁples oﬁarﬁtaumhsmhmde Agpnzatio kkamuinecsurhids 8 3y-Hingatioglpt, 4'-

and/ or a arbo no one or re,t

her cof - rilgrBB bt SRR Eer R Epfilen i, 2 S BT b b s mint.y
absorb rmarﬁtsubmaﬂﬁnﬁms saehiseL] S i3 gampRép a1, 1t:#1$temmqwnﬁsnos<ane The
20prefer Cfbily dried |n %ijvance bef ore use. gwa?q;]ﬁnThe content of the

conpound HERG Ry bg dises] RlenYIHHSGFIMYE SRS ay Reised Iy ForphiBafipne an
appr opr i gipgh ¥ bﬁuﬁ@r&%}@ dxAR50E S’fﬂﬂg ab&el ﬁ@mﬁdﬁ%&“d%ﬁ%lf?deﬁﬁélh&'e 3,3.4,4'-
COITpOSI t1on use For exa

conpddi t |lunhansrltctracarhopqqhn acid,qrynemelhidc d@nhmde@mdﬂtﬂéOXthqh@hmdiaMMg
h I / toth
2, ool el gshedty B 000 Bt RPEYL AR BRI RoLSB08EH L0 e

wei ght orcommjimtlormre preferably 2% by wei ght or nore and part| cuI arly
f bl % b t At
pretera [%0? ¥ éfhe pol 9’1hm1dg I;‘GS[I]I:LDII;IEely be soluble or insoluble in a solvent, but it is preferably

soluble in a solvent so that it can easily be made into a varnish upon mixing with other
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the sane tinme, the content is preferably 50% by wei ght or |ess, nore
preferably 40% by wei ght or less, still nore preferably 30% by
wei ght or less and particularly preferably 25% 30by wei ght or |ess.
In the case of a resin conposition in a solid form the content of

t he conpocombdi@uisngndathphemadabity beyhbmdledl @ parpicalard aciloareanddifiyd péllinide
with respect to tfhe tota .V\ﬁ%qht nﬂ% .he chlr.able resi n_con‘})osition IS
pr ef er abl FS10 BYFIGiaPRyieechin theribcanhs disspived &} RHIQHs 9589 SRk or nore
and parti@aBkay | YWcoblif Bhhy/prddend nveRiie) b BB y-AailabR pradR:t iﬂa?%e
35the content” is preferably 50% by weight or |ess, nore preferably
40% by websgHtas sichy apralymereqmponggy e Mprepwrbe polyums pympriieghesedmayekes
and parti | y: : i : . h t

of the consil MuPLEIAE Thal of AlbilVetbOLE  lack ok o tHEMnL ) GRRLENY fier
group | i emn atistakin agéie and o pezmenta adegics thagdnes ant mkerféee With ¢hie effecaof the
metal foil] 5 surftace or a termnal surface can be renpoved to an
extent t WAESEf FB%BY"Y) ect ri ¢ connection. Further nore, when the resin

conposi ti[@34F & &uslctive &Findeting m&afalalkéd wittAkd prefmt afdasbd, the ddRtent
resin upon gurlng and increase the elastic nodulus or T

: | Tg of the
resin. | nPH88PPIYBIT cyRRRIIeREREY appropasekyibgdgtoramed aceuding o therfere ot the
conmpownd HAYHIOSksh ltio® JRYfr oxyl group and/or a carboxyl group can
be suppressed. 10[0053] (vi) Silane coupling agent Exanples of a
si | ane coupl i ngFayemmple eelthgicake efrecysatde easin dompmsitionnn a selidifhemathe
epoxy sil i t.l ce contal ni ' il ane
coup! i g Al B R4 ot B BRI AR AR AT L RLTE
adhesi on @mgpsition ibpiefeesily ¥eby enigatdredornenber prafetailh €0%dyducighive more

connecting ,yaterial. The,si coupling agents 15 may. be used al one
o e oy TR Rl ot el | Yy Lkl Tt LS 2 Hs 6 5atient R
cont et Ofrefehdlp 5bRNS W‘@%’lﬁl' dr ks, a88MRtprefedabBS BY vad gt Yor R8s &l Seti@darly

according to the types o t he conpected nenber, the curable resin and
the |i ke.PrEfsrably40%siby weight os diss.entVhen thagonignt ahie pelygnar somagesit lig t h
respect tQ; _Auel t : ] it .S

br of or abl 3 SRS LR B4 rflec, BE MG i FEble FOTRARE L fOn por o
or 20nor emeltidg par bd sapprasted anddhey the kgnductivé toynneingmaterialiwen be hambedat

t he sane gagﬁ?, preferably 2% by weight or |ess, nore preferably 1.5%
by wei ght™0r’’l ess and particularly preferably 1% by wei ght or |ess.

[ 00530 THeO0z3ir atilipCussd figemonposi tion used with the present invention
may be bl ended, to an extent that do s,no; interfere with the effect,
of the present FXARRES 6 | CHRNEABANIIISES tHitd thepresen dnveptipn fnchide phepols, acid
tacki fi eranh@dridiRlahé affine RhpRNLAOX I TRMrindd érﬁa{agagpl%phhdegﬁﬁe sefected
filler, an antistatic agent, a_pignment andgthe i ke. '[0056] According
to the prasseming tayhaiypeal th@l@éfﬂbﬁﬂrraﬁne Fers¢xamplsapdish ah 6poxyergsibds used as
pr epar ed e : i ISl gaglg . - I: ‘s
corrponenttgf%%a?r%? ﬁscl)lgrbg o I%B%ingf@%}) di s%gé tsl‘%e%gnggg%&é?&{} h%lpg%?rdplgﬁghvtlt
is ndb pawih thelepokyresinpimaltclemge irhdiynemsipn 8Pod eunrigraxd their sliimplersaepkrties

accordi ng to,a conventi onal known nethod._ [ 0057 ccar.di o .t he.

o Coent | o BRI SRty S oL bR R e Sehs fistfional
m xed i n phefidls ¥R thoRprifefabRUbLT SupREiby pidberties pf thBRDR r@ﬂﬁﬁhbﬁcﬂ%ﬁgi n
conposition in a liquid form The sol vent used for this is not

parti cul akhese surgaggnts enaydisgisad alope pEtyrapergdynes thered! rasnprowred in

exanpl es Bgiaikgt ones such as acetone, nethyl ethyl ketone (MEK),
35net hyl i sobutyl ketone (MBK), diisobutyl ketone (Dl BK),

cycl GlexdABHd abwanplexef miseols anadedediisphenol) A, tatramethiycbispignokAr diakd

such as heg , ol |.cqhol uch as t hyl. al cohol ,
othyl a1 QIR DEAG) BASnLRL0Ry AhGAE e MGhAS: Fhndple
such as mtiehyllnoeblaosainand eirbyd] aelvdiasekine, Anmdng theh| opkdnéenovolac resin
nmet hyl cel | 830I ve ace& at e .and thﬂ)ceal I os%l ve acet at.e, . .
and a cresol novolac resin are favorable due to their good reactivity with the epoxy resin

and superior properties after curing.
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[ 0058] (b) Thernoplastic resin conposition 10According to the present
invention, a thernoplastic resin conposition my also be used as a
resin conposition. The thernoplastic resin conposition used with the
present invention nmay contain, other than a thernoplastic resin, if
necessar y[0087F orjhe enotchianfi thgcwarinpeeot mey dppdomiaytly @e @elpctanh décording to the

car boxyl a si|ane .coupl.ing .agent and the 15[ 005 (i
Ther nopl aSPF £8% 108 pifabfE Fosit s, 15 s Bhi. tge NO&EH e aBathe tikd
with the ﬂh@mr@ﬁfalfﬁ&%‘@haﬂgﬂoﬁpﬁmwﬁtemes&lb@@ @&Iﬁﬁﬁma%bﬁ@ c}iheﬁ@llld’l’{}*di‘c\()lyl
al cohol resin vin butyral resin, a viny | oride resin

(et h) acr §1OUB. afl‘éfgr ﬁcaraom ErtIRyhas dag fynctionghgrpup ilat S‘?fé‘@ﬁ 35,2 QIrHBIagEHi de
resin,s a pol yamedel g Q8e MR m édoRy }egm%%ég)ﬂ thd &daHR lréelﬁ“tﬁeeccfn‘?éﬁ Br i1

pol ybut adi ene resin, an acrylic resin rene resin
pol yet hyl @nmgrmntrmﬂarqsmoyptr thpycbtemmghtsofrthe eurpbib yesim cmnpcsmam is p.referably

R T I

pol yphenyd@ndysidigit. r #dica th@cmd:r)t of ﬂﬁﬂﬁ]ﬁh@ oty Ilé@ﬁrﬂthm t8e above-described

ol yetherimde resin eth rether ketone resin, ol yur et hane
Pes?/n a @pgﬁ: g}ﬁgfi&@&p@q T rﬁp%ﬁéné Vﬁ@f g sive strength getw%en the terminals

styr eme- etMHeanat dstnpeliene- styrene copol yner, a pol yacetal 25resin, a
polyvinyl acetal resin, butyl rubber, chloroprene rubber, an

acryl oni t OBShulixyCariag aesbrgtaer, an acrylonitril-butadiene-acrylic

aci d copol yrmer, ng_ﬁg }5# % rr(ép+ 91#&%81’ HOF %tﬁrtﬁgﬁrcgegp g%gﬁén A0fide

pol yvi nyl aceta Ic resin mnma yer or
a copol ynm1dam‘olet mnpmndmmmhtaypm&lamrﬁlet%meﬂtyhmdmm Qaméeb}ﬂikrﬂdamm astic

resin 0] The. oft nt.,of .the e St.i,C nis not
Dot oul S TitEigRRe - R BBttt e e B SIS, mor 6,

nor e [gr ef@{e@phmlda@merz Eue@ﬁl@-xﬁéthfmhﬁla@ae paéﬁzfypglpalehylnmasicﬂé abbahzyl-2-
| ower by 30C qr .nore t a netal | "maki ng

t he condud¢thybimidgzplect Fﬁ@’oﬁﬁ’b’kﬁrﬁ‘?thﬂ[f@@eﬁ‘]le Theyageetsipdsihyl-6n
t t h
erper a %@chgvﬁmﬁ&a%oﬁ: ﬁ&g&g@%&g} Q%nﬁ@célrhﬂar%%é:zgibo 03@55%1@; rza@ﬂe}a? ma&ﬁg 1-

but it is preferably era
hi gher bycy2o@thylel- umﬁllmmzmrmﬂt@eﬁmcy&ﬂwm&@ by 30C or nore

L e AR AR Bl Al SRR PRIANEY LA
mﬁy eﬂmplr dh#-idineihy-6bfR'- dledeeynmmadolgb@gﬂﬂthygsitmm 2f40d11mlnﬁﬁo 6-1[@3 ethyl-4-

t t SF t

t hor mopl dataligrRyEQMBE G SHedte: ah RCrinu doRaRAICeRG L BAPEIRES &

t he t her npathlhidazé19B(1N ] MtHyRs tESRRS bin @ cydirit Atiladwid: HT0-pHentilRidazole,
t hernopl astic resin con& sition is preferably 10% by wei ght or nore,

nore pr ef @ylsAypnUIEDAcE/a b‘hﬁz metlm)mgdazg{q, Ptphawylet.pr ef er abl y 20% by

\évte: ?Iht rrS: e‘H%{re er a%twh@g% Q%B q@gh%rg%l@@ ar parti ChLPi ?azo\fgt

pr ef ébabl [Y03H% gxe vaitghitof llﬁmurmg raecelgintor heysampnambr betdaeemmmdactoﬁmg
preferably . 100% b ht or S re preferably 95% by wei ght or

| ess, st |¥Ithfh%’Pee ?18198'3%?8?8565}0 ag. ght or less, still nore
preferably 75% Byr #aiphd, whien |aﬁ$1$nda¥@lb c8inpbiind e ifedp tief et ¥f 1Bl inlidzole

wei ght or less and particularly preferably 55%b wei ght, or | ess.
Wien t he @H&OHB%MQFF%P@%&WP f@@%ﬁh@ PBHle cyrabie r&S@&PW@O%ﬁ»MS Rrefsrably

cont ent  qf 03196 b} Ak BPRIoRS nhdre bEFEALI A dDIEEE gir%ggtl)ﬁ Br ﬁ‘lB 160@&%]“

of the thermoplastic resin conposition is pre oby I ght
mor e 30normsefsrable?.803% byovsipht onenarht At thesame tigtej the cm;teet ismedfenabliyl 0%

15% b | )
ror e, at praighor TS B BRI £ 18 b wBlel] G gAY B ittee 0.5
| ess, nortey weightasrdddsy SHEmhke veitgh bf die i@ olesbidpbunbisdegatkiretha fidwer

0 0
80% by Wﬁn%?tacggn !dse g gurm%[ éclcelzlerrgt)cl)’rem yr I‘?(It%lé%l?}f%lena/o Piy ctive such that the curing of

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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.. Sane or

20wei ght or less, yet still nore preferably 65% by weight or |ess and
particularly preferably 55% by wei ght or |ess. When t he
content of the thernoplastic resin lies within the above-nenti oned
range, sufficient electric connection strength and nechani cal

adhesi ve sifficaglhhmiyehtere thetshefatesfithe edrmirmbbefoe: @mﬂetﬁm of2bd 8063 ofthé )

O her additives A co und havi.n enol | c h dr ox oup.and/or, a
car boxyl SHERD e GRTBEOE Sk THAD 2 SEINET S B Bmaihdn T gl acaints
the t her ngpkia tnhane% 053¢ hsERAROS | MbRBVE, pidievRiSRMility bRt dpuemy be

the sane as those escrl bed in "(a) Cirable resin conposition” above.

The cont effinggtingeaeddmpyedeteripaiedr abl e conpounds and net hods for

oot Consenit S amauRe i Rg AR TBaRR! PORE ARORELLIRY kil on. ©

a curabl e resi nPoderpblyj 4 cmnpwlmdmaeﬁlgraﬁieyohxslgaﬂrwl groupsind/or a carboxyl

Fearn. o &0upbRElnsier B B IRPh G AT obredhoe ) e, o B s

pol yner cmfm@denyeradaﬁh&terﬁﬁ}i’éi bm'fa@eloglfﬁe Iﬁétaafomtrﬁ@w@um | ffctRdn).
phenolic gr 0X group. . and/ or car boxyl group 35w th respect to the
t ot al @ﬁ Lof ﬁ(ﬁ@ﬂeégf ACRBRES VIS8 2henglis BaBIG inlylereneh preresol,

thos el 0 C 0Nk &y EinhY p%@és%@ %—Q%s&‘le bgslfﬁyllﬂ{enép 239)95?1%&161 esk ril:ylegolz nft np‘i{%%}ﬁenol

wei ght of 'a curing agent, ght of & polymer co
and 2- 409%,byyleapgymedoel, &k’@ﬂgmlbrmtehﬁamtm engbreatesholcpgtamyiphenploup

d/ t t h j
and or 2 BRI b Bl I LEIRRS bl pURY A, il gL
by wei ghtbigghehalrF, e:hni}w bisphéno)- PDniisp]i&%lbmomn@bt:omﬁumlgwphemglitabﬁﬂbxyl

compound FiR0 545 SEHBPIoLaH ST° GRBUREA NGRS FApHpIou i 2

wi t h i5espfeholtdvbhag résit, ah oMt hoRilad RSIn! £8isPhGRIPGDIHI0 Fesi] #d a
particularly favorable. [0065] A thi ckness of each resin conposition

| ayer of Rifpdeedndiierolere®nnecting 10material of the present
t |
i nventi onyg bpljnOEng‘aIIEI)%é gf'%lb %Jrggodn'd'ﬂa@ﬁg 3%%—0?{%1 r'au rtpcilﬁfe% a}ﬁg%.TtBng Y

nore, nore efera > r nore a
or nore. athydrde, slaﬁbcwllnec;ldtahbyctrfﬁecmnmmaut a¢ifi enhsekldn a:lqﬂnpms carbmryhc

anpar ¢ i AR PO ir B bt hraBleE SRS AR A ATRE b e e
resi toco rm@anklaﬁhydrﬁbeepolbacﬁplc\&hhj?der pélyadetieantBatiie aelpsladdecict he

R T osi IBEsS) EraRPaRteRie QI IR e oRiAe S aHaki paphalc |

strengt h ;ARG fﬂe&iyﬂ’[&al@c@&élﬁél& HHONEEL, hﬁh}@ﬁhﬁ@%ﬂh§5}ﬁieoﬂé&ﬁy&}gphtahc
ternminals can be ensured after curing/solidification of the resin

conposi t iashydridse reanghydipplsahiqanhydode daglisylteirahydrophiakic anhodride arnd mathyl
[ 0066] M?&oh%ngﬁggﬂgﬁliéﬁapgﬁmcE);E)([gwg?ets%nf!ﬂ?el ar&%atﬁpg i® Eﬂﬁ%ﬁtdg mcludte

i nvention“contains a resin conp05| ion-la
conpa@si t iphtaliofanbydrider Esneihn@atﬂn'drlde myrdmg/lhnc dm;lhjomchehmnzaptmnone

corponent &P GEd ESptRE ANBSE A bR Eel B R Eheraf S ar iaigon
as mel ti 3904/3]SCE§d1ﬁpdesﬁl@1dhé Blﬁp}&ﬂf:b%bﬂﬂld £ B RidY FérmifBYid At dieid, he
i fferent. For exanp a resin _comnposition Iayer inaliquid

f or m and PEORIGRIP ACid o BEs %ffl@nva»leasﬁémd rivalig a¢id geaprrisrpeid nsapris agith dpuris
combi nat i aq. H{XQQ@J dcid %:)al%itoaakldf %lg%lru( %Yg& Aery1R%el) methacrerllc'%‘g@g%t%'tcff?ﬂc 184,

the present I nvention, a netal I's a [ayer
met alB0f oidleig e¢idclmmrit noid maloe! atad, okali¢ aQyﬂ maalonin afidi $uccm1mél glitati¢ acid,

| ayer na of t.he.resi itiaon

or the mk)%'gﬁ’zc %ﬁ%@%ﬁ‘ C?‘{]%eé rdggg%%g%iﬁposﬂ néerl?jgh ?CI%O\M%@”H i]éeﬁn 91 4 jpiatic
pl anar vmanbox{/lﬁm:ﬁﬁdre‘ﬁh@eﬂhﬁbgthﬁfoﬂlbﬁmﬂc&hmlacﬂb | ayer is not
particularly limted, and it may be fornmed into a repeated pattern of

HOOC-(CH,),-COOH (1)

35  where, n is an integer of 1-20,
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shown in Figure 1, a punched-out dot pattern (a), a stripe pattern
(b), a polka-dot pattern (c), a rectangular pattern (d), a checkered
pattern (e), a frame pattern (f), a lattice pattern (g) and a
multi-franme pattern (h). These shapes are nerely a part of exanples,
and trd1ey metbﬁbteoﬁiiﬂ ﬁxﬁplictae@eﬁetbealsic@bidtdmaidbfigdgggiisicmam algenmsa@lprefe@@ble.
according_t pur pose aqr, 5appli.cation. [0069] Accarding to one _ .
enbodi men[oogfﬂ‘]t t Hde ghractarsofiths Apmabs cahpeicrastd is ot prrberahe hdted,ibyt it is
whi ch t hep@k@sH1y a@a&pbﬁn@&p&@aﬁ@@%ﬁﬁw%ﬁo@ﬁl%%%ﬂlaqhi orJ4g" the
connecting surface of the adherend, are to be connected electrically,
a sheet-like netal foil is preferably disposed on the whole surface
of the resin comig@OH on. 10[ 0070] When peri pheral -type adherends, in
whi ch t he ehgctrodes to,be connected are arranged on the peripheral
area of thd&lsqnmedtingRurface of the adherend, are to be connected
electrically, 4
formed on at |g
effective yg - sgbal foil and prevention of the nmetal foil to
remai n betWween the adjacent eI%§$rodes. In this case, the shape of

the 15netal foil y appropridt y be selected according to the pitch
or formof the electrodes. [0071] A netal foil used with the present
invention is not particularly limted, but it is preferably an aIIoY
of at 5 eawheres® -BF aremach indppadaithnemehsvaeit ecgaeid froupmantiet frowpe of R'-R’
consi stin f 41N n), lead (Pb), silver (Ag), bismuth (Bi), indium
(I'n), zin%a??ﬁ%?ykégﬁé1 (Ni), antinony (Sb), iron (Fe), alum num

(Al'), gold (Au), germanium (CGe) and copper 20(Cu), or tin alone.

[ 0072] Anmong thqu a netal foil is nore E#eferably a solder foil of

an alloy contai R : #i'al | oRGf Sn-Pb, or a |ead-free

sol der of an alloy_of /Sn-Bi, an alN oy 6Of Sn-AgCu, an alloy of Sn-In

or an alloy of S//Ag Qonsi dering elting tenperature and the
mechani cal pRSpefti es. YWherchA—a ARPD i s used, the content
rate of tin is 25\prefferably 30% By wef ght or nore and | ess than 100%

by weight, nore pyefekably B5% by Meight or nore and | ess than 100%
by wei ght, and pefera by,16ei ghtpar nore and | ess than 100% by
wei ght. In the case ﬁ@ssol er, the content rate of tinis
preferably 15% by wei nd | ess than 100% by wei ght, nore

particularly preferably 25% by weight 30 or nore and | ess than 100%
by wei ght. For exanplp® anSgl | oyrd¥ Sn-Pb may preferably be Sn63-Pb
(nmelting point: 183C), and | ead-free soldgﬁ)nay preferably be

Sn- 3. 0Ag0. 5Cu (nelting poi ' 217C), Sn-3.5AJ‘(nelting point: 2210),
Sn-58Bi (nelting point: 139C), Sn-9.0Zn (nelting point: 1990,

o . 0 IhdB R Bl NS 0 R T B

accor di ncR¥ ds 4 hirbved tgrowgsirst adsxybgroupe el ectroni c menbers or the

sem -.con r device to be connected. For exanple, for. . |

Cor millal (44T, i bl meRefo bt et ineia Rovele sl decivativesuelaps

foil havitegzdibecidBpHthdl 01, Mophiha RSRGd QbrebRNBEC AR Rrmef it abldY irtflfitic

or | ower, partlcu1arly preferably 280C or 5l ower and nore Breferablf/l
y

260C or |35k fymesic pridfmellaphynic aeld. pisheifig agids pyrpmellisisacide mstitis astd, &y
sem -con A f i . . ot .+ hi- . . T
Fur't hor o SEmEfib a6 ERM RO AHFRRRGIEHEY PRl Bl aoid saliyli
devi ce afacal; 2i3ndihydorylreakoeit ecitle? Aidimydraarbesadtic acid, gentist atidf(®j5k havi ng
t he I ti oint at. 100C hi gher. (nore preferab 10C.or .hi gher,..
b Jar ¢ DRk Pentis 08B oS ook er £ iRRkEndErp it kut st g e
10t he meldcid@, 499 tiittydedxybetm®icdcid)phhd ﬁ%ﬂhtlﬁﬁc sRdderiedivid §udhas 1,4-dihydroxy-
differentjal _scanni.ng cal ori neter %DS,)._ 0074]_ The_ thickness of a
2-naphthoic acid, 3,5-dihydroxy-2-naphthoic acid and 3,5-dihydroxy-2-naphthoic acid;

phenolphthalin; and diphenolic acid.
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30[ 0076] According to the present invention, the formof the
conductive connecting material may appropriately be sel ected
according to the formof the resin conposition For exanple, when the
resin conpositionis inaliquid form a conductive connecting
material E!E)HG]Delen@;lg tﬂilelgl,' a p&fe@igl:ﬁtebalhptbmidl hdv??gi metglabc hﬁ’ghibyl groupI and/or a
conposition _applied on both sides; or_ as i 1 m obt ai ne appl yi ng
Che resi nCEBRIbSIEPAReH §h ol ahion ToAGRY it & FAMEBaten babald Soes &
pol yest er ciirlipaigentdi & Bulablededi®d SYecHicAlPILIREIBuNE HadiBER PhéldicyliRxy]

t he purpose of ~half-curing (B-stage curing) and filn¥formng, "and

t hen | ayeBionp and{er #earhpxyl graup usedwithdhe prapa invisatiereisiprefershfyaseampannil s
in a | I Cld I i

211 bl R0 B SRNBHENE U SRS R Ch o8k nFRl 100 RULAEE A8
di ssol vedthahhasn fongmmakgreup thentanoesa vathpealralik eesa s Suchdnnaionsigrbums
a pol yester_ sheet .. ich is dried,at. a,predetermn t enperat ure, and
Then | ayernar by e eRed i iuth e B S PE ST ddnirgnet
such as ewh@PirRéfoRR redi®B1étd I e CORBLGEEN AhE 6] REHupHt prdfehblofa t he
pr esent |€]¥ent| gn and a netal foil used therefor may be enbossed in
order to BmpRbewyRthat canropst Wikban eRoky gEPUP Fuh 8P carhexyligren edydipxyl
the cndughiy gnd ANRAb! HSugTBISAdeahe & {pH ' '

parti cul aér&lbylyl 1|1m ted, bgmut Iﬂi I'S epr_eeféel}l%%ﬁlgq{fggl%% rﬁeﬁ%lfé;l?)}d?r%kl)g%r%%wor
pr ef er abl §cgbeymil grovupmlse serugs paa curdng agehty apoaideraysr gyn 5 syrfacsrofraometal skl

at the s ' . f Y. r f erabl Q. gm .
or 1 oss A BEAPRIRlE PRS0, 5y Saich BRATARD GER Akttt ulliBe i
t hi cknessinofeateldeand dovehatibh € a comivetive regriomeit éadilithted swhild i isaddae to the
e R U e e SRR P O e 5 F o
nmechasi cadhe aEbheRiiNResstd.eNElAAdRE, ShACHE comp OISRV IR PRhVEERy 81 group
opposing termnals after curing or solidification of the resin
conponent 4R aFEIRONYI BTEUP S VERASAFING ip&PRL, lwhwashing besames uBRASASADH on
term nal fith e RARILERE PRGOS SBPHRLERAP G 38Rl Huk SBmponent

[ 0079] Hereinafter, or producing conductive connec
mat eri al camlbe shepr2BGdéscri bed. When a resin conposition used

with the ent, .nvention. .s in a.liqui.d format 25 far ex le, a
metal £ oiPORTn Bul ¥ Fbafe nRvind o Boen e oS einoianar p Br B ¢ o
appl 0t heprefesdbly Gaverao fabticml caitbokyilegrbiysui EbrfegsimpleNivierdat épokiydesin Gfustdgs
netal foil, trlerebny%%r oduci ng a %on uctjve connecting material of the
present ihYERLT B ifehomROuNY M2y R @iBhaSicarhex i apid (& arfgBwPERGReving 2
needs to @%&gpgrbgbhﬁ@lapha@ﬁgg?%gw pgonnecting materi al may be
produced by a nethod in which the metal foil inmrersed in the resin
conposi tion in AHseleragla exapmplaef dippaticsdidarbprdisgisichinpadesciennapound i ng
a certai : . i I resi i ti.on 4 :
i qui o 1 gk of B nioRatol Brolld BBy SId A OIRP B2 b i
a regibn doydpmartongnoursmaly be & kattiagedpremeattiratadvaeptlicogrous orf msankicdrorf or m

at 30 25C conduct.i ve connecti.n ter.al. be, praoduced, for .
! o nsfpGREHENE Eonb? "RERY iR, SRS IncHp RN Rt k% acyelic
di ssol vedsrbiip, ¥ mey BEEitHer ifddt @Rbranshadppl i ed onto a peel abl e base
mat erial such as a polyester. sheet and dried at a predeterm ned

t enper at UP@4%lo PeshvAnslipaticdisyhppdiciacshmpnpreierpblnbe arcemperrchrepresented
resin co ol i | en b el i Fe®Y i erithi
pr epar ed 50 sfg{r'%d 'lihﬁdﬁrﬁeﬁﬁﬂoﬁyﬁgﬁ gﬁ g?'ea?%gﬁ ?%P%g?g% (Rlsr\]»ggl}m
35r ol30i nghe ahmyeehsntionedivange dpakantcp btbe Iflag @ctvityc ontassingeponcdheion, etpstic
mat eri al ¢onsi std. n i onposi tion/ metal. foi.l/fresin..

Conpos: t MON s Pwie of B8 bRk g A Bl o el SR Briom
beneat h tth@pé¢ratudd bdcoires fatbtablglatlh petticuladaris padfatblyqubleo or higher than 3

above-descri hed | am nation net hod, .a two-| ?¥ered conducti ve .
since increase in the elastic modulus after curing of the conductive connecting material can

be suppressed while the adhesion property with an adherend is enhanced. Moreover, n is
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above-descri bed nethod. A nethod 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 term nals Hereinafter, a nethod for

connect i nprefeatiy eqhd taocbmndi thantlo sitee dperesserii therslant inuRiwah be be

descri bed. ﬁfconnectla ﬂEt hod Oﬁ!gqthge resent invention

conpri s esSUPPHESPH LA OPICEERA &eltab fy et bs aAEE% he above- descri bed

conduct i VB)OQ9]"“Q§<E111§3Q:S BRhE ﬁhﬁﬁamM@f&xyheaae&émeseﬁeﬁm&lf%%uraft@) MBS
arrangi ng a conductive connecting material between opposing

t er nmi nal smchdgeiuigria acid, edipivetid. remeliheradtsuherinanid ezelpic aaxddsedceelp agidor

sol i digf yi eyt RRafRShdld 30%%9%3&15#0 28, ole &e%'fqlg gélhoﬁtrg@etcgr?e(al éaélﬁe

present i nvention nmay used, Tor éxanpfle, or ectr ng rmhal s

for med onp@tmmmdmduwmrowmbmnediaimm mona:ﬂmcamdmdnaqad amd elt:@sladedmm acid.

substrate, _a flexible.su and ot her cal ctronl C

conponent SMOPE &R aﬂl‘?&%?‘ﬂ? %?rbd 9GS %@?Weﬁ‘?%‘?@c‘?@eﬁ‘@ﬂle lcta}‘? Bfesent

i nvent i onprewmﬂehﬁtese@aﬁaaaaqyp@ﬂ&na@i Rfégslel nal with respect to the

adhesi on area between the adherend |ncI udi ng 35the term nal and the

conduct i v0eBhn&&emplss phihscompopad hayinga sebexxl eéowd@dmevehc hydroxyl
! 0 Ibe a 1 I ci@f
oo CaroB A bl AaB QLA AR Y st PR a2 3G bl dei
foil or aZ;tdihydsexybenzoic and, g@nefleafétﬂl(g/ Sﬂlmmroxuheezqm: efid);, Aifh-y 3- 25 and
till 2 {. t | .
tshle ot her (?%g&rgg(%vﬁ%lx aﬁ d; 9 4'(5[?11)}&?3 L},%%QQO‘{E Eérlg ?in(? g?lpg %(éllp T%Iﬂf eria

e’ drea -occupancy 0 respect to
t he adhesiribgd@ixglaenzbietaviedmaphthoicieed deriyatined sudh ag1 #hithydes:y-Dabplahelic

t he conducti ectin rratelal Is 0.1%to,l ess an 3% .the
e oo T SR o MratheiS aeiSp nGlobAyn e difmoly peit - Amope
((A) /16B) ) then, M%thanheg@h@e la¥id2 2 4408y drBRFR i€ bt Akl ¥, 638h 3R 8x fdzoic

still nore preferably 352200. According to the pr esent i nvention, the
vol ume r add ar@ffa\éeraléeumd@emﬁiehtbalw@eenam agidpge partiewprly {agprabig. t he

cccupancy o 1 nat SoRpOEe b e HRRe R TRl Rt R RERLL MO SR g ey

adher end, bet ised ekwne |0e avo ai mgreftap@rthctrb@f Iahsebtt nsed ig oombmaiumn t&mwemy ctftlee

connecti on teoru as1 &? rn% ﬁ'r i abl e % n. be wee .
adj acent {erf H?% Y 80055 mPiE gta% Isnagfcwﬁ?em %?13&508 ﬁﬁ?IHB%P Bt he
present imefpdblpdrid ingldvince\befdressdet ween the case where the resin

conposi ti f e conduct.ive connecgti.n terial is a 15curable
fosin con@ﬁéﬁt- ESH@ somtentiod the.comnguad Bayips p ghenal liG bW AT herorR andies 4

conposi t i Qboxyes@updhl Siprofdtdly Of stihges a&%%amg td thBfordesht bath [ 0086]

(1) Case wheré fesin conposition is curable resin conposition
When t he qoemmlt@eml tion used for the conductive connecting

material is a CPBlaQJaﬁlgﬁ ?h@n?@%&?l EJ&'@QSR]I) H%tlg]ngi ook &?%g&glﬁlﬂedgghe

term nal s according e presen
of : amr arrgmrpg:undh baungapbériolie hydromglcgrong amda(bea{ caboxyl (g’r(m;bl vml@h telygect to the

above- desc bl e Sin conposj.tion il between
oppos: ng ot Heiedr ot R aSiebRg et ESBhmt PRetERRe e br g iditer PRrStors
t enper at Lﬁrefefalw 2%Sbyen¢1ght drencie aﬂa pREEulAR prafaebml% by ereRDk BF mefe. t NG

nmetal foil and that does nat caonplete curing of the curable resin

conposi t i BRSABHHAMELNE Rentenids ewf%ble SP%bshwelehwslm Bre prsferaby #0% by
A di t 0
e Vo MRS B Ay o SRS M PR

sel ectivel y"be aggregat e ter orm
regi G whiyi weightourlessl e resin conposi tion can be fornmed as an

i nsul ating regi ng.the conductive re ,
el ati on bt wiLHEERE ]S FOMpHion LS8 i, e &b 88 81 e sowpanmd o
| eakage atavingri phehbiéy lemrom lgeupl amg/oe@rwﬂmylcgioﬁlewltabedpe&mo et tore teighe
term nal s. ﬁ/breover 30el ectric corI]nectl on of a ?I urality of
of the curable reésin composition is preferably 1% by weight or more, 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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will be described with reference to the draw ngs, although the
connection nethod of the present inventionis not limted to these
drawi ngs. (a) Arrangenent step First, as shown in Figure 2, a
substrate 10 provided with termnals 11 is aligned 5with a substrate
20 provi dedl miotdpreferatilnad% Wiwsightrortiésatand berticelariy padfarabll 25ppbp eeigheor
termnals 21. Between these terminals, a conductive connecting

mat eri al §§3conpr|5|ng a netal foil 110 and curable resin

conposi tions 120vRéPthe desteb RS orsddBs ha¥ing BHhemIIR hyfdﬁbdlyl %r%gp 'aﬁd/or a
arranged. In doing so, the conductive connecting materia

conpr ess efRBG SEqupHiss vthimtherabayeimentigned wanae, s e¥ide kyenon am@tai@ﬂ

bef
25 shon 1Ak BEa BtpAlel ArATE Ton BUOhnceB%0 B bk hIIBRS Bleollo PpfLdfph
and 21 nalubdtersoty, sdee thetresin nempnsmmlsmmtdsrems ficag ;:ff‘mﬁnﬂs i addled to

Connect ot PbLAf B adicist M i AT R ApRfest 1B diion,
conduct i vecoanRnecd mlgrrﬁ@l’aﬁrﬂn eduséd bpigesttabéomaiint havibp b@hohdlil iy didkyl

t he above-descri bed a %errent tep i S g{iat ed at a tenperature equal
to or hi g¥&MP AR Hr?ﬁ%f THE FBICAEURATCERE netal foil. The heating

t enperpat U[{O@SPJPY (ﬁﬁsﬁﬂ&@dou})&@ﬁ dat gher than the nelting point of the
nmetal foil, and the upper % thereof is not particularly limted

as long as sol d&xamplespha sdangisioupling agegr used withtthi prasens inentiph schagian,

| n ot her e e re
The. our Y piafhosfli ol HRLLEIRGLA hSabelohith Stto b e thE
exanpl e, Agdiidposs Bmetmapmgengcmlemhanoe the adhesikh poppiette bbwaten g ti me
h . Th f I .hi
e RSt S B B PRt U BB
by 20G ormﬁpbeugerachmﬁardrltﬁuloaiﬂoye Biped Skl haktibgiedd Meodibinabionnor e than
the neltin oint of the nmetal] foil. 25[0090] The heating tenperature
may appr oY Sﬁgl el pantes) @éli*f‘efd age e‘e}mﬂma@g% mayaPpERsatly Poselested argording
metal foif, g w@ftﬁee&meetea%nsbemﬁpe@a 1Q ﬁcﬂthehﬂ& 'Foﬂ ekample, the
4

preferably 10 more preferably or hig
parti cul agdnjenp péﬂ)@rszimeycommrg @Benhwghewpamo ﬂmstptaqbwsf@t af)tlhy cWBDIE resin

hi gher . | f
e connecRul S Elon ippBRFHE0 L AEhTR e BLAGR bR Sreg Oy BT Bl GRnl &
nmor e ?:ﬂOpr:abmmﬂlpylrt&ﬁ&ﬂyqyreﬂmwo ancbypaeighicot raasﬂeyarmreeftl&r Ableytind @ezfeably

lower. [O e conduct j co ctl n erial is. heated at
such a te%%%i%m i e rergply 35 TV aIRR oY PREICHBNY Bt ferably
sol der Orl%lww@@t@%’sgte in the cur abI e resin conposition 120. Wen
the curabl e resin conposition contains a conpound having a phenolic
hydroxyl [§P&up dherenblg resin perpesititrotpsd withdhe ricsent [inyeatrionmay e birsrerb to
or tin 35%121 ftéh??ha'tﬁ éseiﬂi?ﬁﬁg %ngtth% Qﬁecﬁ:%ﬁﬂﬁ#g%@nﬁ?ﬁ%rﬂﬁ O\fmtfl |ag'dastlclzer
conpound having a eno IC ydroxyl group and/or a car bxy
cont &itnech stabitirer, a:tatpbllﬁble arhelgiicant; enpotsetidan, ananar gamio dilleh @ filket,taalzintistasic
of the sol der or tin rcﬁl{é ns in an enhanced state, which pronotes
met al - bi rifchg 2RI G%ANY & aggregati on between the opposi ng
term nal S[OOSE] t F\eccﬁﬁﬁll@rto ftanshescat ﬁwenﬂdm?tlfeﬁﬁmbﬂd @Binaohipekitioh niakde
conpound havi ng a phenolci:l hydroxyl roup and/ or, 5a_ car boxyl group
al so remﬁf@éar? Evs%la%anl @@ CTHRE £hfd Jh@ ahave-ragntioned eIppATRAISs  Mmethgd
21 and erfﬂ?ﬂﬁﬁﬁ% Wﬁfsﬁé?hlhgkycﬂmﬁ@%mpd}ﬁhﬁlls Rbi g g[lﬂnittaﬁanglq}xé&?ﬁqa?r
tinis facilit result, as shown in Figure 3, a conductive
regi @ 13® mixed or d}@nerb@tam@mhngm aeonventinns] knamvarrecthpd t er m naI s 11
and 21 ar echr I t rro ar ea of
fhe conduPr e pabiBinko SRRRELP e e Mt it g A8 BB A B1eB By
an i nsul deimiyed @r eg:blwntbéﬂmthéﬁt aasdimlutdprepeﬂsulcafeibtﬁrekiﬁfcmm@ﬂsﬁldm’;‘ma
adj acent lgq%liﬂorl]’r%l S T?le solventeugg&l g‘orqﬁis Eshl%rt ?)g%icularly limited as long as it is inactive to
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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preventing short-circuit between the adjacent term nals. [0092]
According to the connection nethod of the present invention, heating
may take place while applying a pressure so as to reduce the distance
bet ween the opposing termnals. For exanple, a known thernal

conpr essotlcaiol (DAA)| emady hidrotbenssuch hebdnzag:, 1pRAd atdmiieas Sldudolshach

substrates 10 0,sho in Figure t rd. the faci direction so
That  t he G BTN CHCHBIGH cleabo bsapropyfale gl BRIty akc_eﬂ(ﬂi frlpgoluessugR as
control | _eﬁlemgwén@éwe? By RBLosol e bR e RORARS hathyEl BB iV EaGRROSES | ON
reliabili tﬁ et ween thtei@OﬁpOSI ng teéermnals. Furt her nor e,

¢lalEs Nr

ul t r asoni ¥hylaitosolys ae raethyled-pywelidane (NMBD, tesrphysisofusan (T&H)or

ol h . ' N e !
2ppl 1 G USERUR SRR RIS ivglie SHEC ORI Sto RSkt Al TR Pina
Accor di ngdimetltythearbomaie COMET). nEthbainote, thresopreas Bytreferabbnised in amdmeunt that
f ' th ti i 130 _.and the i l.at j . i 40 |

the. aboves BECLTHea HasPTRGeHEp O AceombaBns THesd bRt of rep by
cured to Wkishd he insul ating region 140. By doing so, 25sufficient

electrical reliahility and, nmechani cal. connection strength between the
t er mi nal sl08&®l b&P)eHsirpapRiasticieyBePMPREPL according to the connection
methag of the pies@Ring! BYRILOR: irtehtidh, & iifuBBlafid SShboRREBASH Ha91
havi ng a hi gh insul at iglon %;lgi stalnce value'1s E‘gea, sluf Plﬁ% ent 2 Also
i nsul at i dre wed ehe résirsedmpasiitpnr egi on can be ensured. [0094] Curing of

t he curabl e resj [ L1 QN).: .carried. by _heating the .
30conducti ve czlﬁﬂnl’etg‘% nogﬂnsialk g%’%?é}nﬁﬁﬁsg%él u“rsFﬁa“ I@E{h%g'\r/eg?rﬁr“éve&ﬂo? @y contain,
conduct i vethaahaes thengoptadterresih, iffagcesqapy, abimpbehd hbengle prenvilio @gddroxyl
according to the conppsition of the curable resin c osition, but it
' pr ef or B AT R PR BB P G lang OuR megeRt B e bar t | cul ar |y

pr ef grmabl posoit eﬁﬁgvh@ﬁgpgs{i@y@ﬁl by at | east 10C than the heating
tenperature i'n the above-described heating step. Specifically, the

curing tenper at ixanplgs pf the dhosmoplasticresiprused wib the Issast s1vgnidgreinglys vinyl

120C or hj nartieularnl - i.ghe .
prefer ablmf g{%gos&mgé:’l a?ﬁ‘) er .l akto H('lt; eﬁégé)n}ééll{%ﬁg&ugﬁgmg g@i %69&2’%}%@?{%@[ e ?
I's pref er(aisthyagolicrasm, k pheroxymesie, payastaidsin, 2¢0Gimidd resiey 3 polyamide-
Power * wiigtios L& e BROm Y na B 88 TR RASeS 80w aacviplsgn. o
r agg teﬁ t meyret 4 mnd:ui@%) ? pelgemmﬁe tdshig a@%@fé@ﬂeﬂe&eﬂé@,ta Idﬂga't lxﬁdgebsbu ahtgmﬂose
[0095] ( 27SieccsqHYienT S EEHLEBTIFOR 3 Bt EPABIIESEFdern 4
conposi t Ifylyphenylene d¥fde rgﬁnﬂ@b&?ﬁh@f@kn@ RH3eFLsing pb@!éfﬂefkﬁ!pl?mlcﬂ%gersﬁl, hhe

resin conposition is a thernoplastiC resin composition w

descr i bedolyatheriveide sesn, amelystherrther dgtone senitp agiolyusethansadsinga stimene-
conduct i I i i astl i

10conpos @ﬁ&%&%ﬁ%@ﬁ%ﬂ ?:t nﬁgggﬁél%&gg%ééﬁgegg (l"i(gbro IH%r’ ¢ gop’ﬁ%ﬁal
preséit iresinra padyviopmortiabesing etystubper, diloroprenangbbreg, an acoylomitilibueadiene

connectin terial containing.the above-described thernoplasti

resi n corBBEM G AR Cp ey ierac HAE S F BB g rip AE R itadicne-
heati ng tshgemOnihaBinet ané poRORL AdtAB! EThAtheMoplastie FR] AbYHE akli@le 1 S
equal to or higher than the nelting point of the netal foil and that

sof t ens tRREYBHEN APANTICE OF e oF Taefvpss Off die; abarer EsEepaddheryapdpstin eesins.

t her nopl k] T eRd (] i : : : - -
descri Eeggi O%Ef %%Bﬁgﬁ%g%t ste5@&%?({:Sbnnﬁglgﬁa\ﬁl{éag%%lélgtgﬁgm ftis
mat eddal peettablyniowgr b 0tther mors, awré prefeegily ooy SI0FC on mendandyartiedaly
conduct | VR RRhREOREREY R G o b R IR G RS B UG AGRE e
conposi t icofdamitte thtne2n@einateribdi | . [ 0097] (b) Heating step The

heatin is_ho articularly limted, but the conductive
g S[b(%) 1] Tl?e ecgmposiﬁon temp%rature of the thermoplastic resin 1s not particularly

limited, but it is preferably higher by 10°C or more, particularly preferably higher by 20°C
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further preferably higher by 20C or nore and particularly preferably
hi gher by 30C or nore than the nelting point of the netal foil. The
upper limt of the heating tenperature is not particularly limted as
long as it is equal to or higher than the nelting point of the netal
foil and ot meofindnsorelpecfeiablyrioghedbyil@°C es nvrsthah et melhiag pointlef a aretal il
is able to magrate 30within the thermgplastic resin, in other words,

t he terrpep‘ﬁgl’ﬁ’géﬁl? %Or%l“\‘(!\qh‘ferfoflﬂfécutnﬁ e‘ir;\ﬂt'('ere "the thernoplastic resin
conposi ti (ooseE ekicenrdt of th&@BRBhoplhgichesh g abprpehRlELddi@hined
appropriately be selected according to the conpgsitiaon of the netal
foil and teferdipkiotBpiers: oithe termoplashsgssip compesiden ussdr exanpl e,

heating can be GRf b4behiQUbhdlthe hﬁnﬁégﬁst Galih @thsm?&{ ﬁ%mq&g oA the
for the conductive 35 onneqtlng npte I1al contal 1 ng the curable resin
conposi t i emteni@f thegherptoplastiordsin Wil eSpednbethettdtel weightuef the theroplast iciragn

terial j h - i bed t tal foil

e SR e % B VSR AP RERT Ry R b

t her nopl astll moreq&jef&ralﬂ)ymitiyiv@&éigl%ﬂﬂmdﬁﬁ,@ﬁillhdi@‘efp_ﬁ‘ﬁbﬂﬁbgd25% }353 wegsht Br more,

co osition ntalns .a co I N a no C ro rou

andl or a YSiSHOMBATE Bredrably chide By aight G wPremADaRIHaEl disrLegibly 4376 by weight

surfage |8 heRPVed tliRinteQirhd) @hd EsH&H: iOReREIUIP 0P, by HRigR B R4adnslavi ng
e

a phenolic hydrox%/I group and/or a car og(iyl goup contained in th
t her mop| aptefeEally 85 % Wowpisht ariless, stdhaoremysferably 9¥p thabvdightyor dess,tskill more

sol der or t.i j | i r

et al - b nRIFILe S o Y eftbr B R S BlcAE BrcsctIE Bs P G BEGRC o fess and

t er m nal spar@muladheprstdrably haridyy weigbeortless. r educti on acti on of the

conmpound havi ng ngl i c roxyl 10qgroup and/or.a.carhoxyl gro

al so renoves thf%%qﬁ%%eawqxg}? IF%B Cg@ﬁ?%{g St atsﬂ]é‘?fc’é‘fnrrf aﬂ%gte% O’iﬁ‘a

21 and enthasie@sase résadivith ryspbiras eigf totabledtdnt bf the itmmbglabtid RSinTOh{OEitieh
e

tinis facilitated. As a.result, as shown in Fi a conducti ve

ur
regi on 136 PreemRplmea Dy etcight e ms)ée:t@rﬁwmrgblymgg BY ¥Right eF mPFaptall mere
and 21 argeRkaf) 15%aly WeiSRUSRIEAnd Rﬁ@i@ﬂ‘l‘ﬁﬂkgreférgﬁg%%% 9%@1 Jofbe. Of
the t stic resin

the conductive Tegion is filled wt r mopl
conposi t i dhthasamp timesthegpnisgt s eusfenrablyA9% bg weighe suless, more prefirally 85% by

bet ween t | ng.. i 0 ; e [ i

ahor t-ci ragefE RSkt Fh AR S PR R TR S 1h 100 PREUERY 7% by
Sol i dilf i catightnordesspyedatilh nehire) grefarablpdSeobyneeishoor lontdndpaticulalsy pefeadnt

i nvention ‘fét er .fh?r r’rl ng t he 20conductive region 130 and the

i nsul ati my P YIS ADISH the heating step, the thernoplastic resin
conposition is sWcndhd édtiert Of tHexhéh@plaags tdtn NG wigHh &k abdQe-nBYitid@idng
so, sufficient electrical reliability and mechani cal connection

st r engt h TBegsusiicicnkeleaiFipicannestion sirangthosnsh inechanicaliagthpsivp stramisth besweesrthe

of the t n conposition may be carried out by
*ﬁg@ﬁ@ggﬁ bE elisiRld

25coo0lin fying the conductive connecting naterial that has
been 2ieat[0R€3]t etiiQthetwslditbose- descri bed heating step. The

cool ing/solidifi,cation t.he conducti ve connecti material may .
Gppropr i ately be ARRBIR RBlg e BBPIR ISR ERES bl TRROHR ey a sitane
t hgr nopl amgmlg e@hn?]md thﬁﬁdd_ﬂitgfﬂs uWﬂlibiﬁ lthd the@pl436E li'{tsﬁudzc&ﬁlbdéitidnrﬂﬁttl?i,

and it may be a nethod carried out by natural. goqling or a method
carried GESSHy DYgRiap Ry G sape as é@fﬁaﬁfﬁpﬁ%’e ?&%gqlww composition
tenper at ugvOf Thecdnher BPRIcASbipohds) ﬁeﬁpimé)c%lﬁﬂo%ﬂdé ﬁldr}%thods ii“or Breparing

particularly limted but it is preferably [ower than the neltin
poi nt3lof the pasnstrefatsolthe syrecasthessi deserittedyn "Curableatdinl copporitiant mbevat ur e

of the t pl [,G: i L i fer . ar
o, e TBAAPL 85I o5 R SEIBPBLAS, LSuBB 1Bl AU b
nel ting psiantsintompesitiet. al Aavielall, tios¢ bantaiaing 10i9086 by heighobf ahi éptixpgesin,
tenperat LH ?—58% lgyhv%eiégg 0 arcr{l? Lg%%grllt?S-%S% l?y v%gig tO osfl at 1'30 Qmérsco%gp%ilgﬁt%%ld%-
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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[0103] In a preferable aspect of the present invention, by using a
conductive connecting material conprising a resin conposition
containing a certain resin conponent and a conpound having a phenolic
hydr oxyl group and/or a carboxyl group and a netal foil, the sol der

or tin cacomahmgtﬁOv&ﬂ%!bpw@gbé@abﬁﬂcybeﬁmﬁbmmﬁebmagﬁucstgactwirn@ageﬂtjp‘lo-
t he term nal i nsul ati

to electri 1000 nec nsurln

bt e ¢ B g oA o comPROR T AR Ao BRVBIE G 4 FgInK SAHOE s
can be copm@h@ﬂy@@k&laﬁmp/awomsﬁmm wtlﬂh%g LI the R SR FERN
be realized with excellent reliabilit EI ectronic rrenbers
associ at effSi HPOsHgn &rq fieth @rofﬁﬁ@@bkngxfﬁm@@fer,é osgregniaining $3-85% lafn\melght of
el ect roni t n

o act roni b SRARINSH CSABKIS PHERCD QOMERLLATLSUOR AT imer
wher e t hecapmheot ande3-2 3 vyordigle afzatcempahndaha\m@a phawéohydmyendroomandior

adhered to the el ectricall npe e of the electronic
rerber 1 petgodiegar i ot B R 6 rin B oS el Rpaticutarty
connecti ngvombeii al of the present invention, the surface of the
conduct i Vf: connectl ng material that adheres to the electrically
20connect i85 urs Rickngss of gacloleaiBCPBIRP Btk FAYSF 0f the 5@%?%@11&0%5. N
conpogj ti

direotl y ‘E‘E‘iﬁ%‘lﬁ%ﬁéﬂh‘aﬁ‘*ﬁ?ﬁE‘ﬁe‘yﬁ‘%ﬁ%ﬁﬁikﬁﬁﬁ‘éﬂ??é@s% PR PEREIR pmor
menber, omorpynopepednhied L ar moreatidasirtioldrhymeferabies gtnemtmem c At the
menber s 0 C r

oresent | Raft ifs HhAeSlE AORGH bk R R LR PRbRL DG pr i amore
menber asgreferaily ds (smm br lebsaammmhmﬂar\]oepmf&naitﬁy 0 gm2hriedser Matlenahe thigkness
pr esent |nty ntion ma & a)y Iha electrjcally co nectlgg
surface oftf ‘?Fﬁﬁﬂn Pnl*’ce m\/ﬁh?ﬁ VEHRCRUQBET F4R8F.1RF fRACE between

conprigssegie \éﬁjfaberﬁ i\ aﬂ@qmely Be 18 Wiihahé Héu%%ﬁﬁ@inoh hnd thus

el ectroni ¢ _nenbe pr esent invention al so COI’T'pI’I Ses a

seni condu%‘tffé?w%dﬁeéﬁhamﬁalsaéhﬁ’séﬁﬂ{?ég@ranéﬁpfﬁm@t elegirig conmpstipmbetwegn the
flexible t in
souni oh fiberng SrfidiiCedl oo iht: GftnAfafo Rt AthrBORARR B

t hus- obt aﬂlﬁl@byewmgmm(blcmmné@cwmgcmennmhl of the present

i nvent| o 0, Her.ei naf.t e esent _.invention
wil 08T e, e, candu Pt onbBl oo MRttt o Heuie P G Pbrulo SRR

i nveﬂll{]l Orplﬁxhhtyl of theteslreconpusitied liyers, |t‘1& dodipoition @ f exchrpdif Sompbiieibiayer
Exanples 1-4 1 PreFF gtlon of curalle resin co osition

The conpdﬁ%b% ﬁ&%ﬁo fresgnt acoprding &o thedwrnspad farmulationy PR sk et one
(MEK) to @%ﬁh@ntguy@r NiT$B pas &Je?tlé's‘?ﬁ'tl{b r%ﬂmégﬁlbbélﬁéh b, @l&:haasstﬁ’élhﬁi%
content of 40% The obtai ned 5varni sh was applied onfo a pol yes

sheet wi tHise@siEnatrhihe saftening @metntmrédmgy alg0 be thersameror diffasentt oFob@xample

two sheet aﬂp‘:gfl i i

shown in a?'rag'lfn cfo%{'Jpr gg}é%&‘% %E’ogr o cghglgg?l%{laﬁ grnf?\lgc%:ﬁﬁggén

mat erZisal may be used in F¢webmesad.t ing filmli ke curabl e resin conposition
was | am o] t i 10t he sol der foil having a thickness

shown |nr@§§ﬂ @)Mg&fﬁpﬁ&fpﬁqy Vi ons of 60C, 0.3MPa and 0.3nmnin to
produce a COﬂdUAbtdt&mgQ@ﬂ%qirbﬁﬁt ﬁi&&mdnah me[teﬁff@iﬁay&h@ a\IB}ed BBmpSdel O f a

((A)/(B)) of the resin conposi and the netal foil (B) was

der | ved dBIPLOHGHSCEAFOSHO WO DS F‘émjfml Voftungakfaililayer pay bedyymed on at
(S(B) L | Sf}:és( §part gfﬁ)e)reské &mﬁpﬁ&dl‘f Ia9ergfrelﬂé ‘Ev}{olg r&%ﬁebﬁﬁ%oﬁﬁegﬁfm ﬁaj}gr

materi a _ .
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

35  onresin composition layers 120. Examples of the shape of the metal foil layer include, as
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S(A): Specific gravity of resin conposition SW: Specific gravity of
metal foil Each of the specific gravities was determ ned as
foll ows based on the weight in air and weight in water. 20Specific
gravity S =W((W-W) W Wight inair (g) W: Wight in water (Q)
[0109] ( 33hoWer imiRiglre {pa pﬁmﬂ’fed‘ra{lt d pagerhi(On a Shps pattélﬁ (b apblkaitdt pattern

conductive _connecting na used to, car
25t er mi na c)maoreﬁf@flﬁl?rgﬂaﬁem@i herkess %ﬁtgeabgeﬁr%{r@ne maftera (e lattice paden
consi st ed g@fanEBnﬂﬂulﬁ%%%aﬂE&%) al Tf(ers@ bl%ﬁ@@ﬁ% m&el% gﬁh FAdaBph, daHithey

| ayer (copper circuit, thickness: onnect 1 on

t er m nal smpberEembics Ftaerhﬁgomhpmhf(neh n@m’f@wdlﬁgiﬁccordmgw@ thopp@pse or
circuigt (pg,r ﬂﬁ% di aneter and di stance between centers of adjacent
term naI s are shown in Table 1). The gaps between the substrates and
t he area [@069pardeyordidg tofont kmbediawit ofithe 3ﬁispmd1)vamitibm wiespfall toridadhérends,
adhesi on ar aghﬁmte ween t.he resin Cg_}ngSltl on netal .foil .are

dt
shown in Ehotdiobg ZoRur s vee A dl ovbriGe Fanarting SuyEl Ot the

arranged m%m& INar8 & Be Soiséte@ bR Ry, AGhtdike ARARGDH 1l Y preREdBIV dlsposcH @n
whi ch t her mal corrpr ession was perfornmed using a thermal conpressor

(" TW1- 20thaghole susigraratthe fesin spaBresHIons) under the conditions shown in
Tabl gl t@osep nWﬁen";%ﬁgh@rﬁQ@gPéhéherJﬂa@rﬁ%f#l@ﬁ theteﬂﬁtrBHésatQ I cB@%‘cféd are

corrp03|t| on was cure Ing at 180C for an hour her e
obt ai ni neareanged on tlmr@rlpblerbloedya of the nz@]neEwagmirélcs of theadherbid ares19|h¢

conposi ti hi T 1 .was red ,5i
ChaPos e balau DR, DRSS nARY R LR Dafipeh BRSO REisa e
resi n conipass iphit ofitheassih ammp@mmdl mneMdfeﬁ‘ed@& usfe oatﬁerrﬁﬂe} foillead %)ﬁdvdﬂlﬁon
foil havi thefﬁtl %ﬁkness Table 1, in gen3| on o

g mm and heRe A oUe e s Alac o lepHiae: D Bitare fhs bagh OF the
60C, 1G. 3 vEal AMdnd; shpidpHafely Be péleatedi@cc@rcﬁﬂ%%qﬁé bitéh GOBRRGE HHRGlectrodes.

material. 10The volune ratio he resin conposition (A)
and the n9PAl] f dimetaBiilnsed wi Wl‘ﬁ%@t Hyeplien Waot partipidarly limited, but it is

above- de Efeﬂgv C%élﬂﬂ%ﬁ@%a&h%r'&rgﬂgeg \%grsne &ikesg%?{oe?'ff&n tHeMoup

resulti ng con ti1ve 'connecting nate
t er m nal -donsistmgoital (Sa:lmricmlc(PbbmlvxEr (Alng, tssrmsthr(Bi)emdium (Ihk zemr(En)ymirker

as Exanpl 1-4 (e d._de ed in "(3). JTermnal -to-t 1 na
connect i op 58%9/1% Y @’g’e]fﬁn @%iﬂta W@u%é@’ 58@&@’&?”8%5’?@?&3‘24 COBRCY -
15baged n@ugrdrain aldérdel ckness: 0.1 nmm) and a circuit |ayer (copper
circuit, I ckness: 12 gm, .ch had a row of connection termnals

f or med alibﬁaﬁ hanines ef%(fg‘@et\éc%%ll igmorgPIToraRly ersaldekivalaf anadiay comaning
copper cigrtdich aé Eﬁ‘él‘lﬂ}f@ﬂ SI{jP@rB'i"ta%adaﬁ‘é’e mléér%ﬁrﬁ@ aliS} M{IB? eALALY oPén-Ag-
adj acent termnals are shown in . The term nal di aneter,

di st ance Gotanelay phen-dear &y @loorroftSneAgdwmmgtﬂe& mieliag dempdratutgos the
bet ween t trode
(pady i (HEBE e WhelCon B FSATHREREY cle Sonflnt IO B n
Tabl €51. pexfarablye3®4 by weight cAnoue adal lesy than h0C6 yosdiglitpmotesprefeepbihds % by

Buapl o5 HORT oTRiote AGE1Et (P 0 L LS 0T ROBpBRERh eors

| am nat edeAhd0100% b Tﬁe@lghi aInfth@B@elo&‘h@eaaoﬂr&esrolcfeelthe B@ﬁexﬂgat%@tm is
t hi ckness shown in Table 1, inner di nension of mm and out er

di mensi oPTefErably kave Ry ¥epightonmess andhlesscibpmil 9% by wglsor@orqprsfembéy 2@ by
R S A AR B el 0 g
30 ormore and less than 100% by weight. For example, an alloy of Sn-Pb may preferably
be Sn63-Pb (melting point: 183°C), and a lead-fiee solder may preferably be Sn-3.0Ag-
0.5Cu (melting point: 217°C), Sn-3.5Ag (meliting point: 221°C), Sn-58Bi (melting point:
139°C), Sn-9.0Zn (melting point: 199°C), Sn-3.5Ag-0.5Bi-3.0In (melting point: 193°C)
and Au-20Sn (melting point: 280°C).

23



was determ ned according to the above-descri bed nethod and shown in
Tabl e 1. The 30resulting conductive connecting material was used for
termnal -to-term nal connection of the substrates in the sane manner
as Exanples 1-4 (nmethod described in "(3) Term nal -toterm nal

connect i ofi07apovejneent deiptay hggropigely e sticated acseding cnthediestdesiftance of the
FR- 4- base naterialb%thi kness: Odl nqq and agcircuia | ayer chPer
circuit, PRIIERHERSMOFES of ihe seRp;CORdYCer qaXIFe 1o RE CHeEShn ek ey Trample, Tor

t er mi nal stehRmAREh-AARE] §diRe@ibnGh aQERE cBiduRl AR idetige, M théd] B3 (HabingkReESlting

3gm) on the copper circuit. The term pal dianeter, the distance

bet ween t RNt &30k or bywer hmorsdprafeeaily 3QG°M ordpwer, parsicylagy prderally? 80 e or
subst riat e 9 r i

espect t BVehnd R-OPERAGIRTEY, bWl plollally B R 9adR brellednebers
Conpar at i ¥ka ssnsrphductor deAicedraabeing dsmagaiodneds htatdustorayi Byrthdraore, in

t hi ckness_shown_in Table .2 was .prepared in the sa nner .a X
Ecanpl oo 307 Opitte D Fritat e TR o fypraey BE MReLBR IS swrtqnminet
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resulifs &58Cshowductivelainhesing Imtchzﬂ _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

25



Exanple 1 | Example 2 | Exanple 3 | Exanple 4 | Exanple 51 Exanple
6 0017 OSZ TCE S17 I1AOC OO0 O SZ SS 6.9S lccl 001

oS 91

10

15

20

25

30

35

S0 ozl[ 444

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 varnish-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 opposite
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 around 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 circuit. Furthermore, curing of the curable resin composition increases the
mechanical strength of the conductive region or the insulating region.
[0088] Hereinafter, 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 beforechand 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,
farther 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] Solidification of the thermoplastic resin composition may be carried out 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 or 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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opposing terninals resence or absence of residual
desirable heat resistance. As a result, insulation between the adjacent terrmnals can be

b ensured, thereby more reliably preventing short-circuit between the adjacent terminals.
[0103] In a 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

10 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

15 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

20 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

25 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

30  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

35  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 0of 40%. The obtained
5 varnish was applied onto a polyester sheet with a comma coater, and dried at 90°C for 5
minutes to 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
10 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 Table 1.
Volume ratio ((A)/(B)) = (S(B) - S)/(S - S(A))
15 S: Specific gravity of conductive connecting material
S(A): Specific gravity of resin composition
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.
20 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
25 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: 3pum) 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
30  (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 [80°C for an hour, thereby obtaining a multilayered body.
[0110] Example 5

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 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 accbrding 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 circuit, thickness: 12 pum),
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 [, 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 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. 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 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 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 yum), which
had a row of connection terminals formed along the outer edge 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 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 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.

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 mQ; 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 | 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 g/eq

(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 um

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

(9) Solder foil C: Sr/Pb = 63/37 (melting point: [83°C), thickness: 50 um

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

(11) Solder foil E: Sn/Pb = 63/37 (melting point: 183°C), thickness: 2 um
[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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bel ow. (1) Epoxy resin: Bisphenol-A epoxy resin,

"EPI CLON- 840S" fINDUIRRIALPAPPLICKBHNTYChem cal s, epoxy equival ent:

185 g/ eq ﬁﬁ%b]CUrlng agent : Phenol novolac "PR-53647" fraom Sum tono

Bakel i te payupidye ssncmIBERal of Mscireseabiny BtsmeaB aysraiiy Ry used
resin, " st-r @%@&'fcaﬁy QMW%OIE&MC BB MGh SRETRYESAME TRIESMBhent or

melght nmpound having a phenolic hydroxyl group
and/or a teambiuymggirmpect@emalaz@uaosubstsé@achcum thte conduntiVokgunecting
Chem %al Jngféﬂgf&ythe 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

1} electronic devices.

DESCRIPTION OF REFERENCE NUMERALS
[0120] 10, 20...Substrates
11, 21... Terminals
15 110... Metal foil
120...Resin composition
130...Conductive region

140.. .Insulating region
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[0120] 10, 720, . M BENERE Soff s Rarc etk A R LRI O MRS
120. .25. Rehe resumqmqmisttionrﬁAlBﬁknpnse@@r]ﬂimmer\cempegtm hatidf a. welgmwbmge ng
FEGLON  olecular weight of 8,000-1,000,000.

6. The conductive connecting material according to Claim 5, 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).
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CLAI M5 1. A conductive connecting material having a nmultil ayered
structure conprising a 5resin conposition (A) and a netal foil (B)
selected froma solder foil or atin foil, wherein the volune ratio
((A)/(B)) of the resin conposition (A) and the netal foil (B)

sel ect ed 8rom aTrkotéahductiv@i donfidcting imaberfad atcoirding tatbhyi dhetdfeElSiaRAUT I MRein
connecting material. 2. The conductive connecting, material accordin
to C ai m PEEYHN EPERRTHLANFOMPEISESFABIOUAY hayipg dihgnalishydray grown iae%or
is used whennbbhg gdhga occupancy of the terminal with respect to the
adhesi on area bet'weén the adherend including the term nal and the
conductive connecting material is from3%to 50% 3. A conductive

connecti ng mat efy k i - 0 .81

T5rosin composi 1o PRkttt bnaREI RetoBhL K] Clefn " PREEELAG ygpund
foil or t ahztwmgAai phdngh?ﬁgdmx{nl glrb? mj/méruacmlafnyb%(ogﬁ%cb@)lkesmfﬁot&ﬂtxbu?@s: n
conposi tion e a ) selected froma solder foil or
atin foi {epfegergefgbgepqapﬁw%@abﬂg% connecting material. 4. The
conduct i VEO@ROWER])nTOOHEL er i al aqp)ordi ng to Claim3 for electrically
20 connecting opposing term nals, which is used when the area
occupancyWBCs s andpiegeraf Infd h respect to the adhesion area between
the agherend including the termnal and the conductive connecti ng

material is 0.1%to | ess than 3% 5. The conductive connecting
mat eri al H&cor diregconduetivg conaectihg @lasdriab adcondingvreClim 82510hwheresi the

conpositi pris . pol.yner conmpanent havi a_wei ght - aver age
ol boul ar midihe BETRE 3B e S bR RRIRE, B A SR EL T g
mat eri al cogmudi pgpréenteddyGdneraMiereailn (2)hadpel(YyEilow:onmponent
conprises at |east one type selected fromthe group consisting of a
phenoxy 30resin, a (neth)acrylic resin and a polyimde resin. 7. The
conductive conneg mat erial according to daimb5 or 6, wherein the
bl endi ng ari%%unt pol ymer conponent is 5-50% by weight with
respect to'thet ei ght of the resin composition (A). 35 8. The
conductive conj g material according to any one of Clains 1-7,
wherein the rex

2 and/ or a carboxyl group. 59. The conductive
connecting materilal according (té)) Claim 8, wherein the conpound having
a phenolic hydroggl group and/*0t’ a carboxyl group conprises a
conpound represented by CGeneral Fornula (1) bel ow

HOOC- (CH2) n- COOH(1) where, n is an integer of 1-20. 10 10, The

condul¢(§t | here R eléil s garthinderenrentbicomaneslons oxganicaraur, prayidagibatat feaghe
conpound dia\rd-1e iPReR@lokgl gwdp oxyl group and/or a carboxyl group
conpri ses a conpound fepréesented by General Fornmula (2) and/or (3)
bel ow

R? 6 R11 12

RQ R10 R15 R14
RZO R‘IS
R19 R17
R‘IS ( 3)

where, R°-R? is each independently a monovalent organic group, provided that at least one

of R®-R* is a hydroxyl group or a carboxyl group.
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15where, RI-R5 are each independently a nonoval ent organi c group,

provi ded that at |east one of RL-R6 is a hydroxyl group, where,

R6-R2 i s each i ndependently a nonoval ent organic group, provided that
at | east one of R6-A2 is a hydroxyl group or a carboxyl group.

11. The conductive connecting material according to any one of C ains
1-10, wherein the nelting point of the netal foil is 100C 330C. _
512. The cbhduct Thecagreie@ Gonpeqng angterial aecosdiag fyamoonerif rigsor 1 G vaiengin

1-11, CO{H&G{‘%&%‘Q?%%&% g,éraqF&ijissl heELYh® conprising resin

conposi tion ayer/resin conposition layer. 13. The
conductive connecting material according to any one of Cains 1-11,

10co isifhg a | til.ayered structure.conpri.si resin posi {i on
ayer et -t of T qpafRVemile e it il BO0KRe A bt R s
conpri si ngorhfdsisd £ pmltilhyered anghurg cobipridon st dongosiidadefcr/Metdrasier i al
according to any one of, ains 1-13 between the opposing term nals;
heating t R¥CTEEHE GOMPORILIORIECt i ng material at a tenperature that is
equal to or 15higher than the nelting point of the netal foil and
that does not conplete curing of the resin conposition;, and curing

t he resi nlTonpokhe ¢apductiigeoangsting material agrondingto anveanesd §lpmsdyl bf t he

termpal w - I . i . e .

el Ul ng YRR b R SR A R T RPN oy,
to 50% the conductive connecting material used has a volunme ratio
((A)/(B)),of a resi conposi.ti on and a. al foil (B).selected
froma solter f ir?et]g‘?gg’rf’g;ﬁ‘ef%l?g te{a‘?‘ﬁ’@%@lﬁpﬁlswggﬁ%%m&ft? g&ﬁnt:li‘%cti ng
mat eri al ; caHddctive connedtig indt&ieal AERRAIAE EMRBNGE GFICIAIRS €3 Béthdkn Weldpposing
respect to the adhesi on area between the adherend incl Udll;lag t he

t er mi nal steamimalshbeatigy dasceanductistraagcting magariad plad temperpturedhad iy ewal torean

30 t . : J . _ :
LM 1B Y R e el o L AR PR PO of e
from a sotedigreofrpobition; andtcuring diel resih c@@p&Hidon, wher@n.conduct i ve
connecting nater; al 15. A h for connecting terinals
conprising the ngfleenptge 8]fe§§f: &: %%%gpt%i ﬁgen@gnr?gWgﬁire%’ggtotﬁﬁgéc?ﬁﬁaoﬂﬁ{egri al
accor di nghdt@eanthe adieeraid itladng the kdmbalswmenho@mdactig codfledtg Maderia is

heating t C ucti ve ,connecting materj al a tenperat ur hat js .
el o B o S et R R b Tl vssf b VRt (KBS ofggesin
sof t ens t&mﬂoe,ﬁio%ggmt@@ﬁ et Toi] ABYkef@lcdHdny h ROIENRII'R St BRI ih FRe

wher ei n: ) he area occupancy of the termnal with respect
to the adtfespeivesoancchiag wadeiialir@dadher end i ncl uding the terminal s and

t he conductive ' g@a ' L SerpRnlt 0 jye
connecti ng mat e‘?%r}ﬁggltaeg %ﬁa g%@‘ftﬁlﬁrze rati Q(})Vﬂ?l(r %%’ﬁ %té%?ﬁeo@ggggéfleﬁ
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  ofaresin 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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conposition (A) and a netal foil (B) selected froma solder foil or a
tin foil of 1-40 in the conductive connecting material; and

when the area occupancy of the termnal with respect to the adhesion
area between the adherend including the termnals and the conductive

connect i ngprids@tiondlA) iasid 2@net b0 (B psetectddaiom Ysoldee frlandingt fovierf 1-40 in the
connecting material used has a volunme ratio ((A)/(B)) of a resin

conposi ti%ﬂildflﬂ)‘veaﬁ‘?&_n%f’t%tnéﬂteﬁi%i 4“‘1_( B) selected froma solder foil or a
tin foil of 20-3Q0, B atdd®c b g t&ﬁ{m%ehnesrﬂgem&h@édheéi@nma

electric or electronic cong]gnen , wherein electronic nenbers are

el ect ri cabdtyeaobendeacedingiding thtterogmatiandithecadneidet dongeotrmgendterial is
accor dj' 9059, AM¥ss Ui ?’jﬁ, i %bﬁEﬁlcgi\-rg‘(",%Onnecting material used has a volume ratio ((A)/(B))

of a resin composition (A) and a metal foil (B) selected from a solder foil or a tin foil of

20-500 in the conductive connecting material.

16. An electric or electronic component, wherein electronic members are electrically

10 comnected using the conductive connecting material according to any one of Claims 1-13.
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