SPECI FI CATI ON CONDUCTI VE CONNECTI NG MATERI AL, METHOD FOR PRODUCI NG
ELECTRONI C COMPONENT, ELECTRONI C MEMBER W TH CONDUCTI VE CONNECTI NG
MATERI AL 5AND ELECTRONI C COVMPONENT TECHNI CAL FI ELD [ 0001] The present
invention relates to a conductive connecting 10 material, a nethod
for producing an el ectronic conponent, an electronic nenber with the
conductive connecting material and an el ectronic conponent.
BACKGROUND ART 15[ 0002] In recent years, with the requirenents of
hi gher functionality and reduct i o AEFTFIGAIT M el ect roni ¢ devi ces,
the pitch between connecting termnals in an electronic material has
been nore and nore narrowed, and connection between termnals in a

T Bt e S Sk 1 G IO o
i n whi chcopigisit | EL‘E%‘I&SN%C?ME&BEEC@HM @(ﬂ\ﬁ‘&%f%ﬁtc‘bﬁﬁdf MATERTAL

board, an ani sotropic conductive adhesive or ani's opl ¢ conductive

filmpgs used to connect a plagpl kf¥cPhol & NtB@bSNAyTONEti me, has been
known. 25 Such an ani sotropic conductive adhesive or ani sotropic

conductive filmis a filmor a paste in which conductive particles

are dispersed in an adhesive containing a thernosetting resin as the

2 mai n camoeingCRI( FEELDf or exanpl e, Japanese Unexam ned Patent
Application Publication No. S 61-276873 (Patent Docunment 1) and
Japanese Und¥&8filded Patent Application Publication No. 2004-260131
(Patent Docunent 2)). By placing this between 5 el ectronic nenbers to
be connect edhgndoprednt niimyaidioral rebapeessiconabormiaugtavel goahety ing
of o&gosed term nal s can be connected at one tine and the insulation
propé?ti B8 Eét-Rden AdPaERAE tférni PaPGUEHIY bane MSEEd AL ¢ heorpen@nt n an
t he adhesi ve. 50003% 10However, in the existing anisotropic .
conduct i ¥&S5dRBEHFeMBIPERi ¥otPoblie COfiifcti VR FAMMRCTINg dMabatigdelypd an
difficultlgo control aggreg&tion of conductive particles. Therefore,
there ar & 5F6bPERS SQERCPRAC (1) a part of opposed terminals is not
conducted since a conductive particle and a term nal or conductive
particles

BACKGROUND ART
15 [0002]

In recent years, with the requirements of higher functionality
and reduction in a size of electronic devices, the pitch between
connecting terminals in an electronic material has been more and
more narrowed, and connection between terminals in a fine pitch

20 circuit has also been sophisticated. As a method for connecting
terminals, for example, a flip-chip connection technique, in which,
when an IC chip is electrically connected to a circuit board, an
anisotropic conductive adhesive or anisotropic conductive film is
used to connect a plurality of terminals at one time, has been known.

25 Such an anisotropic conductive adhesive or anisotropic conductive
film is a film or a paste in which conductive particles are

dispersed in an adhesive containing a thermosetting resin as the



15 do not sufficiently contact to each other, and (2) conductive
particles remain in the resin (insulating areas) positioned in areas

ot her than those between opposed term na}s (conductive areas) to

cause a leak current and therefore the insulation properties between

adj acent term nals cannot be sufficiently 20 ensured in sone cases.
Therefore, it is difficult to further narrow th itch
terninalém%vjugPW O%%ﬁgen@Fﬁﬁa|g%ﬁi§%FW1df% c%%ﬁ%@?%%eUa%%ﬁ%ﬁggdbrPatent

o st OO CARUL 0110, LA Mognb) g b b of o

convent i d¥esd SOI8IPARE | $aRELD €dnpRE 9 8+ SBRST I AL DAYENEna o,
netal pa nd nelted wth heat using a sol der refl ow apparatus to

forma comectddm er nipddlent 3pslouweyer, 4)n thi sppethedingenntbe between
pitch between connecting termnals is narrow, the cost of a nmask used
for pei ntdngtheisol dempass e tics bacr eagadctEdr t AggnDs€r foheng hethermal

size of the connecting termnal is extrenely small, printing of the
sol der pasing s en Sbonposg) blae plusahet ¢asds.oppiteras | seah$nads can be
met hod for producing a connecting termnal in which a solder ball is

mount ed taprenesgretbctitngener tilnal @t the solzleratbidn psopeltédswiketween
heat using a solder reflow apparatus. However, in this nethod, when
t he connedtjanpntertamaingls e difel§nIHeRd LY Hd @ ostsithviol videe i adhigsive.

produci ng the solder ball is increased and it is technically

difficult td%%tuce a small sized solder ball in sone cases. RELATED
DOCUVENT PATENT DOCUMENT 15[ 0005] . Pat ent Docunent 1: Japanese .
Unexalfli ned PRISTETapptT cHh ofPBRbI NS af oA CRGODS s EoRgFI e Saliasive oF

5882["2325 é? Y raor%aeisce c%%%%@i[\]r%df Fi)il;[n?nit Aip£ leix ‘szlrteim%rlypﬁglfifci%hil%ntol\bControl
aggregation of conductive particles. Therefore, there are
prcblems such that (1) a part of opposed terminals is net conducted
since a conductive particle and a terminal or conductive particles

15 do not sufficiently contact to each other, and (2) conductive
particles remain in the resin (insulating areas) positioned in
areas other than those between opposed terminals (conductive
areas) to cause a leak current and therefore the insulation
properties between adjacent terminals cannot be sufficiently

20 ensured in some cases. Therefore, it is difficult to further narrow
the pitch between terminals by using conventional anisotropic
conductive adhesive or anisotropic conductive film.

[0004]
Meanwhile, in the production of a connecting terminal on an

25 electrode of an electronic member, conventionally, a sclder paste

is printed onto a substrate having a metal pad and melted with heat

using a solder reflow apparatus to form a connecting terminal.



DI SCLOSURE OF THE | NVENTI ON [ 0006] Under the above-descri bed
circunstances, it is desired to provide a conductive connecting
material that ensures excellent 25 electyical connection between
opposed term nals and high insulation reliability between adjacent
termnals. In addition, it is desired to provide a conductive

connecting material that, 4 faciljtates connection of electronic
nmenber s SE= phirat?ty FEeHSi ndlenand s oPfaChonPBEe8Rn& @Ry ting

termnals on .an el ectrode of _.an el ectric nenber. 007] .5Accordjng to
e br s st EE SRl (PR SEbidng P abhase: o0 Ardmided Ahe o e
mat eri al _us .Q for nductive portions on a.plurality_.of. term nals
of an eIé%Fﬁ%%ﬁ% %ﬁﬁg%%8ﬁ§0in%u%F%%I% ?%iévéﬂhtﬁﬁesbﬁﬁr§Fi§%ﬁ(ﬁOHHECtlng

term nal s drplfed on.dhersybstrate, Lashudhaoo? fELALIME AL duay be

resin layer having a resin cdnponent

met al 51 aygfodss 13 agateshoR LRGN ofrHadninals 40 f HPHRE AN NE ng

portions on the plurality of termnals by bringing the conductive

connect i rg diesd@dnd NtOr@oALact nWyHY dhes pkylabit yaafl ted mhoghse@ndo a
heati ng the conductive connecting material. 15[ 0008] In order to

sol ve t hecabeve ipigohkens natthengr esendolderemzqrs iBarel ceaductiehadr using
extensi ve study and as a result, have found that the netal l|ayer is

easi |y aggregated onf1er neppbhsabyst he Husevelr,a ioondutcs | methodpeehieng the
material having a netal |ayer and a resin 20 layer instead of a film

i n whi ch cosmggctinge tparmeint bslar extispmlsedsndhbr etbee,caaitoidivayved in
the present invention, excellent electrical connection between .
oppoE%d PECRIFANY Cdif beohdarewsd ! MeaniArreased je&dpoklsi bpe tieghnically
pr event fno?Lre ining of the metal layer in the resin |layer, and it

i s possibié PGug%hitQ\/ IRAYR 25 SHSdatiiéRdr P&k Py lhéhwssme cases.
adj acent termnals. Furthernore, the netal |ayer is aggregated on

each of term nals by heating the conductive connecting material, so

that el egbranics FBEBRERLNAVI Ng
PATENT DOQCUMENT
15 [0005]
Patent Document 1: Japanese Unexamined Patent Application
Publication No. S 61-276873
Patent Document 2: Japanese Unexamined Patent Application
Publication No. 2004-260131
20
DISCLOSURE OF THE INVENTION
{00063
Under the above-described circumstances, it is desired to
provide a conductive connecting material that ensures excellent
25 electrical connection between opposed terminals and high
insulation reliability between adjacent terminals. In addition,

it is desired to provide a conductive connecting material that



5 a plurality of termnals can be easily connected to each other and
connecting termnals can be easily fornmed on a plurality of

el ectrodes of electronic nenbers. [0009]4 5According to the present
invention, there is provided a nethod for producing an el ectronic
conponent including a step of placing the aforenenti oned conductive

connect i Bt ard Hﬁ§gkt I G dyRidher Egpggi :
each ot hg%év%%%%es gﬁjra |tly&§f6%fn%€§i%a§? ng tpr“r ds t géjié]gl‘!l%aellty
and bri nging<t-he nGaRdysd Mol CHNRECELALARE 81 @ rih NP S UM BRte Medbrode
the plurality of termnals of each of the two el ectronic nenbers, a

step of heatimg tde: cionducidase. connecting material and connecting the
plurality of termnals of each of the two electronic nenbers to each

ot her througtotdve conductive portions forned on the plurality of 15
termnals, and a step of curing or solidifying the resin |ayer.

[ 0010 Acoormdlingy t bot hieher ggemenitnvénvieohiohhertthese prievi dedvaded &
nmet hod for producing an el ectronic conponent including a step of

bri ngi ng advedftoregrernrinarddi b ithictt Al aerectd nprmterridilct kite portions
contact 20 with the plurality of termnals, a step of heating the

af or ementdonedPésiadétyve fcormeeitabs naferdral e e ¥ i9a ¢ hEeEbREuSEWEY 2
portions on the plurality of termnals, and a step of curing or

sol i di fyiTHPIHS reani Ty et Urihdh vt e ToFa-&e Tt PHREYIER AR Fug?ss%%tratef
el ectrodes and..the afore ti oned conductive 25 port.ions are.

Connect | NG SRR PeTCF 811 He CRUANGe b o™t 1 5 G8dEd AvERT) Bromponent

t her %Oi S a%rcpvait %QLJ%}, %nelvﬁqc'tcr}f@hce ?Fer@ae’.lr J;Ig)}ehr gsgga%geﬁaxtged on each of

connecting material, inwhic he af or erment1-‘one
connecti ng ARLeial -4 seghhaghed &ﬁ&ﬁi@%é@éﬁr&’é 5 etﬁleeg;gr%éiﬁty of
menber so as to contact wth the plurality of termnals. 5[001
terminals by bringing the conductive connecting material into
contact with the plurality of terminals and heating the conductive
connecting material.
15 [00c8]

In order to solve the above problems, the present inventors have
conducted an extensive study and as a result, have found that the
metal layer is easily aggregated on terminals by the use of =&
conductive connecting material having a metal layer and a resin

20 layer instead of a film in which conductive particles are dispersed.
Therefore, according to the present inventicon, excellent
electrical connection between copposed terminals can be achieved.
Meanwhile, it is possibkble to prevent from remaining of the metal
layer in the resin layer, and it is possible to achieve high

26 insulation reliability between adjacent terminals. Furthermore,

the metal layer is aggregated on each of terminals by heating the

conductive connecting material, so that electronic members having



According to the present invention, there is provided an el ectronic
conponent, in which the plurality of termnals of each of the two

el ectroni c nenbers opposed to each other_with the plurality of

termnals facing towards the inside are tconnected to 10 each ot her

t hrough the conductive portions formed using the aforenentioned

conducti ve conn cting materjal. EFFECT OF THE | NVENTI ON [0013%

15Accor di*h§-t'& Héypggs%?ﬁmr?ﬁﬂe?]tqaéhpei eapslpodiR e ad ter 89rhecEer and
conductive connecting materjal that ensurei excel lent electrical _ .
connecti6ﬁqﬂﬁ%&%%;oﬁ%ﬁ@éﬂaiﬁrﬁﬁﬁﬂgeaﬁﬁsﬁiéh'?Eﬂﬁ t PBn & ePiapREEEY ©f
bet ween ' t.termnals, and facilitates connection between

el ect ron?egle%gc efiress ﬁa@v%ﬁlée%rﬁn&rcaln}weﬁs 20 termnals and fornmation

of connectiq@ob ﬁninals on an el ectrode of an el ectronic nenber.

BRI EF DESCRI PTI OF THE DRAW NGS [ 0014] 25The above and ot her

obj ecks, adywanlagesand fRatiyeseof ﬂmfer&ri%%ﬁntth'eméeﬂyapox\éwf%%ggagmethod

nore apparent from the follow ng description of certaln pr .
embodi mertes: pakanck AgCoR] et t @hid Wridbridig: ei%@;qmamg: AOs AWM NG acing

in which: [0015] Fig. 1 is a schematic plan view illustrating one
exanpl e ahet h€osbapatobnadnesdudayes disebdiinddRapeesant béaveshiie two
5 Fig. 2 is a cross-sectional view schematically illustrating one

exanpl e @ﬂewmeosﬁatGBMbeﬂﬂxﬂpgnmajamﬁ @aclonducér veichnneet pAgrality of
material after the conductive connecting material is placed between
t er m nal $eirminkd spdialsdd af dowegnise thiend nsd del ectr bmilogdogpdhentcookiutrhe ve

present invention. _ . . _
10 connecting material into contact with the plurality of terminals

of each of the two electronic members, a step of heating the
conductive connecting material and connecting the plurality of
terminals of each of the two electronic members to each other
through the conductive portions formed on the plurality of
15 terminals, and a step of curing or solidifying the resin layer.

[0010]

According to the present invention, there is provided a method
for producing an electronic component including a step of bringing
the aforementioned conductive connecting material into contact

20 with the plurality of terminals, a step of heating the
aforementioned conductive connecting material to form the
conductive portions on the plurality of terminals, and a step of
curing or soiidifying the resin layer, when the aforementioned
terminals are electrodes and the aforementioned conductive

25 portions are connecting terminals.

[CC11]

According to the present invention, there is provided an



10Fig. 3 is a cross-sectional view schematically illustrating one
exanpl e of the state of substrates, conductive areas and insul ating
areas after the conductive connecting ngferial placed between
terminals is heated and cured/solidified in the nethod for connecting
an el ectroni ¢ conponent of the present invention. 15 Fig. 4 is a

o o o SHAERE R LER] derd B AR08 S ATRLE 80, L 8 which

rares and a conductive connecting mte er "the

conduct! v, CanReClln IR Lahald 0lacednhELReRn HataL0al Sithdfifened to

met hod for connecting an el ectroni c conponent o e present

inventi on., 20/ 3 1ieS o ¢heSe18eetbAnel m¥hBWrSeheaBtisatbyract with the
illustrating one exanple of the state of a substrate and a conductive

connect i mmlqrﬂplo@fg&rmﬂﬁhqu_onducti ve connecting material is
pl aced on el ectrodes provided on the substrate in the method for

produgi ng amoeiegtroni c conponent of the present invention. 25Fig. 6

is a cross-sectional view schematically illustrating one exanpl e of

the state ofAcccsulisia ate ariak apreadutt ilveregonimect | higemat ers abrafided an
t he conductive connecting material is placed on 8 el ectrodes

provi ded sdredthrersithsomatacing  t he wetdbd-Homwlpredudivngfahesnésaisn@ € each
conponent of the present invention. Fig. 7 is a cross-sectional

vi ew sche&rfat ikl Eyoi [9legstiranilsg nepfeoexanpPecsedt he tagle efhgr with the
substrate, conductive areas and_ 5 insulating areas after the

conduct i W WeHidet PigtREPePRAF PRGERY T AIET (68 SoFS RAES sTBREFatR O
is heated and cured/solidified in the t.hod for producing a .

el ecttf oni® nﬁBh%ﬁt tg'rroﬂg@ pgggerﬁor}% W%nPOEBQBE%CI%%%GéII peing the
EMBODI MENTS [ 00186]. Herejnafiter, the con i.ve .connecting

mat eri al ,afar{[ee%r&hl@&efdorcoéléiﬁln%c Vieengcoannnee elcqulg%laltceercloa%p'onent usi ng the

conductive connecting nmaterial and the el ectronic conponent which is
el ectrically 15 connected using the conductive connecting nateri al

accor di ng @ ey pregentydiveny on Wi Il be respectively illustrated
in detail. [0017] ‘
[0013]
15 According to the present invention, it is possible to provide
a conductive connecting material that ensures excellent electrical
connection between opposed terminals and high insulation
reliability between adjacent terminals, and facilitates
ccnnection between electronic members having a plurality of

20 terminals and formation of connecting terminals on an electrode

of an electronic member.

BRIEF DESCRIPTION QOF THE DRAWINGS
[CC14]
25 The above and other objects, advantages and features of the
present invention will be more apparent from the following

description of certain preferred embodiments taken in conjunction



1. Conductive Connecting Material The conductive connecting materi al
of the present invention is 20 conposed of a resin |layer and a netal
|l ayer. Its formis a |am nate having a I tilayer structure
consisting of a resin layer and a netal layer. Each of the resin

| ayer and the netal |ayer nmay consist of one layer or a plurality of
| ayers. The |am nate structure of the conductive connecting materi al
is not paftifted 13FIaMRATBE NS Lavd NSy b &R ayer structure

consi sting %f i resin |layer and a netal |ayer (resin |ayer/netal

| ayer) or a §W é@-layer structure or nultilayer structure having nore
than three layers,.| hch .9 one or. both of .the .resin | ayer and

t he metal Igé'f 20%%?%gﬁg%mgtﬁqua?Pt@;%ﬂ Jéﬁﬂﬁﬁfa 15 “fhe” ggp@? Qf the
pluralityof Jesn Layers qar I er.s, it f. respective

| ayers naJ%%)the sanme or d%??%fgﬁ¥¥ig%b5§§i%ﬂﬂggﬁﬁ &%&%Q 36di‘ment  of

the pgesent djpvention, «f&98 LHer Vi oI i, et;héggﬁ%h?myolﬁf%(%%g one

| ayer on a netal |ayer surface using a conpoun avi ng- a

functionexspipae ¥ drwestdeyess ohpsheafesakhnhayetoabacRiebe@blintcting
resin layers. For exanple, a three-layer 10 structure (resin

| ayer/ netaltdrdyar / sesén l@yer fohdupt efrer rashnddr iy sme@seiatiheis placed

t hi cknesses of the resin layers on both sides of the netal |ayer nmay

be the saetweenditdeniomls The tHhecknesisodf folre desiardiayeranayleetronic

sui tably adj usted depending on the conductor thickness of a term nal

to be cosesPragntFef ékenpireseint theebfipneducti on of a connecti ng

term nal using a_ conductive connecting material in which the .

t hi ckhesses FaE -t he S esFFPTaya <t Mindbvh osi aekemptinel hetidlllusly@t e one

different, it is preferable that a thinner resin |ayer is placed on

t he conn&&ETRY St ﬁii’ﬁa?tgF%é’f( BrBEtFBHBS sicRNAUG L whareami Ry theulating

di stance _between. .t he tal |gyer.and the 20 .connecting termnal, it

becones_Sggﬁstég%ﬁﬂir%%éaﬁapgéﬁﬁ?gﬁ SPTORE ThePal ™ TR e %opf%%ed between

ConneCt'@grﬁgﬁghgaliéxnﬂééy%d and cured/solidified in the method for
connecting an electronic component of the present invention.

15 Fig. 4 is a cross-sectional view schematically illustrating one
example of the state of substrates and a conductive connecting
material after the conductive connecting material is placed
between terminals in the method for connecting an electronic
component of the present invention.

20 Fig. 5 is a cross-sectional view schematically illustrating one
example of the state of a substrate and a conductive connecting
material after the conductive connecting material is placed on
electrodes provided on the substrate in the method for producing
an electronic component of the present invention.

25 Fig. 6 is a cross—-sectional view schematically illustrating one

example of the state of a substrate and a conductive connecting

material after the conductive connecting material is placed on



[0019] In anot her enbodi nent of the present invention, for exanple,
when produci ng a connecting term nal on an el ectronic nenber such 25
as a sem conductor wafer or the |like, a gonductive connecting
material preferably has a resin |layer only on one side of the netal

| ayer since a portion of the nmetal |ayer can be exposed. Wien 10

opposed connecting. terdynal s o"i‘{‘i‘:hl%o%%%tt?c%\ésEﬂgtﬂecxﬂgg%gi Y&r Jproducing

connecting material "having a two-1ayer structure, the conducti

connect i ng, et & Aln MY-Aphaced, suahs thalsdhe 1eadi{ayer side is
in contact wwth a connecting term nal or may be placed such that 5

the metal |ayef. 5i de d rbBsceBbagbnwil t i @ GRMREEH iRG 18 AL Nakt r¥ieAg one
connecting term nals of opposed el ectronic nenbers are connected

usi Nng a catdhueld vefcotnects g aratodr i al dhavd thth tee | Wadnayeit iste uekreae, and
it is preferable that the conductive, connecting material is attached
to both dofnopposed elwcts afite mehersndndt 10esabsequentymaberial placed
el ectronic nenbers with the conductive connecting material are

at t ached aro edash midesy ofThéeoshbataeitenisf hehbedonddctivved tomhedt fihgd in
material may be suitably sel ected depending on the pattern shape of

t he netalthayRethqdo] RSB HAfARere l KUSHPTHIC tHERATHE | Ay drhamresent
the netal |ayer to be used in the present invention wll be

descri bed?{9¥21" (1) Resin Layer In the present invention, the resin

| ayer is conposed of a resin 20 conposition containing a resin

conmponent and a filler. The resin conposition may be in a liquid form

or alaol i&gﬁﬁﬁoﬁ%{néﬁmﬁa £- Herein, the term"a liquid form

at room tenperature’ neans a s e of not having a certain form at
room t enper a[tdgleg](ZS degrees centigrade) and a paste formis also
i ncl uded therein.

Hereinafter, the conductive connecting material, the method for
connecting an electreonic component using the conductive connecting
material and the electronic component which 1is electrically

15 connected using the conductive connecting material according to
the present invention will be respectively illustrated in detail.

[0017] |

1. Conductive Connecting Material

The conductive connecting material of the present invention is

20 composed of a resin layer and a metal layer. Its form is a laminate
having a multilayer structure consisting cf a resin layer and a
metal layer. Each of the resin layer and the metal layer may consist
of cone layer or a plurality of layers. The laminate structure of
the conductive connecting material is not particulariy limited,

25 and may be a twe-layer structure consisting of a resin layer and
a metal layer (resin layer/metal layer) or a three-layer structure

or multilayer structure having more than three layers, in which



25[0022] In the present invention, the resin conposition may be
any of a curable resin conposition or a thernoplastic resin
conposition. 11 Exanples of the curablq1resin conposition to be used
in the present invention include a curable resin conposition that is
cured by heating, a curable resin conposition that is cured by

irradiation with chem cal rays and the |ike. Fromthe viewpoi nt of
excel | ent®’§ r%nﬁ?ﬁqbﬁfd}}tfpe‘?r/eﬁlé"s GF &84 emst@ledr st Sigt of a
expansionjgnd an

| ast i dul ft i f ! d |
her moseRt i 1R L GRYGERT T OhCC T e Gt Asbi i FLoFk ShrtaiT fers

to be us ' e nt_ i nventi.on js.-n icularly limted as

| ong as :%S: h%gta? I %a%’ %??i tcydnqsbuc%%ﬂcji%né[ %tf 09%38%%%%1‘&% %ﬁ/y%%s Reat Eﬁg&f% sgme
predet er g, ned denpefature. [0023] (a) Curable Resin Conposition

The curable resin conposition to be used in the present invention
contagns a frgomgfjorm ng resin, a curing agent, a curing accel erator,

15 a conpound having a flux function, a silane coupling agent or the

l'i ke, in additbas &ebbéhemsnt abt e HeepirBsand t AechthbBl , £FASH NBLESS¥oint
[0024] (i) Curable Resin The curable resin to be used in the present

i nventi omfi yepbictA@rpartt isculoarilde lliagicrednas merglad aiylercamriza cesualihy a
used as an adhesi ve conponent for production of a sem conduct or
devi ce. Bramgiues bieieofa Fhokiman cponppeesim] lawphelmpers efithe actal
silicone resin, an oxetane resin, a phenol resin, a (nmeth)acrylate
layer are preferably resin layers. For example, a three-layer
10 structure (resin layer/metal layer/resin layer) is preferred. 1In
this case, the thicknesses of the resin layers on both sides of
the metal layer may be the same or different. The thickness of
the resin layer may be suitably adjusted depending on the conductor
thickness of a terminal to be connected. FFor example, in the
15 production of a connecting terminal using a conductive connecting
material in which the thicknesses of the resin layers on both sides
of the metal layer are different, it is preferable that a thinner
resin layer is placed on the connecting terminal side {(electrode
side). By shortening the distance between the metal layer and the
20 connecting terminal, it becomes easy to control aggregation of the
metal layer to the connecting terminal portion.
[0019]
In another embodiment of the present invention, for example,
when producing a connecting terminal on an electronic member such
26 as a semiconductor wafer or the like, a conductive connecting

material preferably has a resin layer only on one side of the metal

layer since a portion of the metal layer can be exposed. When



resin, a polyester resin (unsaturated polyester resin), a diallyl 25

pht hal ate resin, a nmaleimde resin, a polyimde resin (polyimde
precursor resin), a bismaleimde-triazine resin and the |iKke.
Particularly preferably used is a thernosetting resin containing 12

at | east one kind selected fromthe group consisting of an epoxy

resin, a JIRlacEYhalec i fgl RoriRARR00 I @5 iho 2 Ol YESHE o Citiudtive

polyi m de resin, a silicone resin, mal et m de resin an

bi smal ei %%ééﬂﬂ%@&‘at{é‘sﬂﬂ HARRRG, Eh%@rlQ?@Eeé@Pb&t%@Q e &bRiuctive
epoxy resin fromthe viewpoints of excellent curability and storage
stabi | i t ygordukexeg i r heatndePeshaneed BUCHt Uhatl eRbStance Bakr side
chem cal resistance of a cured product. These curable resins nay be
used singly ier comayabe wised al Boanabi nay i ofrmofnd Woe roma gase pliandsl such that
[ 0025] 10The content of the curable resin nmay be suitably set

- dependi ng-lonehe 1f baye ofsitdeeisuirabbetresiwi domposnteohing teffomal. When
exanpl e, when the curable resin conpositionis in aliquid form the
cont ent cofonrrctcirableermriasils iof preberdbEyceguanicomnenbabs e ThaprioEgted
by weight, nore preferably equal to or mare than 15% 15 by wei ght,
further pteferal y copedictiscor cRoPectRad 20848y 1dei ghRV1irdr thertWRyTEAYer
preferably equal to aor nmpre than 25% by wei ght, much nnre,greferam

equal to TrrHRITE $hart BB0IFbyPHRE GRLLhd thdrt | Edfar PP PREFEVELISP fing
t th 35% b ight, b t he total i ght af th

O b sy el g b o0 Uhe Lol 0 U
100% i.ght f | th 0 i .
furcnl pRbiRan S SR FLARLYp B Herk - Grnd B8 Sl BRp et Y g ler n

prefer ablrya%yéaglt rgrglt%sd%hg@a_ oS48y wehght, mueh HEFL@nQEQESEa@fylthe

equal to or ss than 65% by wei ght and particularly preferably equa

to or |essddian SpYekyineRitdhty médberViemd heLunakhe 1keSk Ne60ARARAd i ng
isin asolid form the content of the curable resin’is preferably

equal to of dAY edihab%ipbaved Hhthe M priefwiably equal to or nore
than 10% by weight, 13 further preferably equal to or nore than 15%
by wei ght anq#ariticularly preferably equal to or nore than 20% by
wei ght, based on the total weight of the curable resin conposition.
Meanwhi | e, iHenesirpridgferaldlarheqdabheoresih essyahamd@icbyewailgheyenote be
used in the present invention will ke described.
[0021]
(1} Resin Layer
In the present invention, the resin layer is composed of a resin
20 composition containing a resin component and a filler. The resin
composition may be in a liguid form or a solid form at room
temperature. Herein, the term "a liquid form at room temperature"
means a state of not having a certain form at room temperature (25
degrees centigrade) and a paste form is also included therein.
25 [0022]

In the present invention, the resin composition may be any of

a curable resin composition or a thermoplastic resin composition.



5 preferably equal to or |ess than 85% by wei ght, further preferably

equal to or |ess than 80% by weight, further nore preferably equal to
or less than 75% by wei ght, nuch nore p?eferably equal to or less

t han 65% by wei ght and particularly preferably equal to or |ess than

55% by wei ght. 10When the content of the curable resin is within the
above range, el ectrigcal connection, stre%?th and nechani cal ,adhesi on

strength PEr IR EOAT BESSTFFT %’%‘hﬁ%}’%ﬁé’u‘i’%dlsetcbé%‘}h? Prasent
t t lid

Porrrar rosetisly A fle PO ]Z%n§i\%9%a89395?%§Fﬁ°P R

at room tenmperat uce and, an £00KY J@@en %10% $ekid, LO&H}%&Cﬂfq'Pradlatm

tenperature na hé Use toget curapl & res nposi
is in a Ljjqu @h%%ﬁ@hlagaﬁQoéﬂdr n s a kaH'ﬁhe(W{@ﬁ of excellent
tenperature is preferably used. en the curable reS| onp05|t|on

is insa sRIdHAHED paByedf 18ROXKChEsENS ébeEié£EH£iéfWﬂHé¥md% st sion
format roomtenperature may be used, but when an epoxy resin in a

solid foramd satsesliadttid swdeﬂelrsabhetéhatczﬁ:indm HFeRGNESI Ask8 is a
properly used together. [0027] 25Preferable exanples of the epoxy

resin intadrmypsiet thawm ate sioomccemperiativne (25 Tdegr eéereeptliagrdade) resin
i ncl ude a bi sphenol A type epoxy resin, a bisphenol F type epoxy

resin an¢ompesiiitien Thée ugepi phbropréseype repodiqressmangarhécularly
bi sphenol. F type epoxy resin may be used together. The epoxy

equi val edtimdfcechasepeiry fésih hﬁsafl¢%&ﬁkﬂltﬂrﬁufﬁkﬁWﬁﬁ%ﬁveﬁétMwedﬁﬁ by
preferably from 150 to 300 g/eq, nore preferably 5 from 160 to 250

g/ eql an@eﬁ§ﬁpﬁcﬁpaﬁl?rﬁﬁ§F§F§BP§dfFSWP??GtﬁéeZZO g/ eq. When the

above epoxy ﬁggbgalent is less than the above lower limt, the

shri nkage ra f the cured product tends to be increased and

war page i s S S he_ot her hand, when it exceeds
t he above uggz Eﬂr%g Sg%f??nPPS%%lﬁg resin is 10 used together,

the reactivihy %Htilae Ebégh %%%52885']3&1%‘??&8 bPBEERCY BhbYs A Rl EAVEGt 1on

resin, tends to ower ed.
contains a film forming resin, a curing agent, a curing accelerator,

15 a compound having a flux function, a silane coupling agent or the
like, in addition to the curable resin and the filler, as necessary.
(0024]
(i) Curable Resin
The curable resin to be used in the present invention is not
20 particularly limited as long as it can be usually used as an
adhesive component for production of a semiconductor device.
Examples thereof include an epoxy resin, a phenoxy resin, a
silicone resin, an oxetane resin, a phenol resin, a (meth)acrylate
resin, a polyester resin (unsaturated polyester resin), a diallyl
256 phthalate resin, a maleimide resin, a polyimide resin (polyimide
precursor resin}, a bismaleimide-triazine resin and the like.

Particularly preferably used is a thermosetting resin containing



Exanpl es of the epoxy resin in a solid format roomtenperature (25
degrees centigrade) include a bisphenol A type epoxy resin, 15 a

bi sphenol S type epoxy resin, a phenol n@volac type epoxy resin, a
cresol novol ac type epoxy resin, a glycidyl am ne type epoxy resin, a
glycidyl ester type epoxy resin, a trifunctional epoxy resin, a

tetrafuncld Ci’%s&e%q?éy 1684 %eqr%@tfeaef&b}ﬁethénaggubh@;@ﬁsigﬁfﬁg[@@eyn epoxy

used are a so trifunctional epoxy resin, a cresol 20 novol ac type

epoxy residyiandat ffethkgerfNgee QPOXY, LEShBRoRRYrLE HS@dps PEEYOMresin,
may be used in conbination of two or nore Kkinds. The epoxy

equi val erd gélyb@i@@%yésri@si | 9B Sohd drEgfim, ata repreieiger akbi e iasid a
preferably from 150 to 3,000 g/eq, nore preferably from 160 to 2,500

g/ eq, andipatdlicciniadd -yt pref aralblas ifr.omAtddgt 0h252, 0pPeféegbly usddleis an
softening point of the epoxy resin in a solid format room

t enpebat s rpeehef adh y hier ohe o t ot 4 20 dege bésntentiajriddd,y apofestdizage
preferably from50 to 110 degrees centigrade and particularly.

pr ef er ablstFrici B0 ©Bedle8ceéderbsherhtiqiddanoghe ol BéugBoyesistance and
softening point is within the above range, tack properties can be,

suppr esseéd AHEHaf@IS v a0k BE RagiT$¢ a%rétﬁu@:[ﬂogg]esei FYrEPLEeFesins may
The filler to be used in the present invention is not garticulaﬂ

/A
limted &8 NSRE 83NOhE PEMIDY MgnEees Bt GHMe MF tHoRiC L &g R more ‘kinds.

deteriorati & %%ﬁing storage at roomtenperature or upon 10 heati ng,
and an inorg B kil er or an organic filler maybe used. The fillers

inadd [o030) Erausrel BF he Torh e i fe PrcrhasTary: (8, cepending

al um na, zj %61%1%% ARINESI 4N OXi e téc_xrﬁaust&rem.de, ant i mony
um num ,

oxi de, al ydr oxi de, magnesi um hydr oxi boron nitride,

cal ci um car benateanphay, whahCendl &@raigl @S il {omp@ls3%s ol akeingh asisquid
bead, barium sul phate and the like. Preferably used are silica and

al um na Y8l RiHRY dodrd iogs cas soebblasrpessi bkeprdhesebhpyadeauses or
20 singly or may be used in conbination of two or nore kinds. [0031]

more than 10% by weight, more preferably equal to or more than 15%

15 by weight, further preferably equal to or more than 20% by weight,

further more preferably equal to or more than 25% by weight, much

more preferably equal to or more than 30% by weight ‘and particularly

preferably equal to or more than 35% by weight, based on the total

weight of the curable resin composition. Meanwhile, it is

20 preferably less than 100% by weight, more preferably equal to or

less than 95% by weight, further preferably equal to or less than

90% by weight, further mecre preferably equal to or less than 75%

by weight, much more preferably equal to or less than 65% by weight

and particularly preferably egqual to or less than 55% by weight.

25 When the curable resin composition is in a solid form, the

content of the curable resin is preferably equal to or more than

5% by welight, more preferably equal to or more than 10% by weight,



Exanpl es of the organic filler include cellulose, a fluorinated

resin, an epoxy resin, a urethane resin, a nelam ne resin, a phenol
resin, an acrylic resin, a polyester reﬁgn, a styrene resin, a 25
styrene but adi ene copol ynmer and the |i ke’ Preferably used are an

epoxy resin and a phenol resin in which the effect of |owering the

li near expansi on coefficjent of the cured product of the resin 16
conposi t ilgHF ieyr BEeLeFRBIE M e G8ed i Hgr§ dhatmylhé duwedwphoht and
conbi nation ,of two or nore kinds. [0032] The shape of_ the :

o oF eent e 11 PEE G aPaab Ry o Pt CaP S S qBus e ight, based
parti cul S hcal.filler is nore . preferable since it has | ow. .,
anisotrog%igﬁg ?Eg%%f%%%é$% ?%135%&WR§ eiﬁegﬁna%?mP?ﬁlF%o?ed§§EQWﬂ%le’
| i near expansion . coeffigien t tofa Si sition T

particle dianeter of fﬁ%dfi%?g%ligﬁbrg ep§%Ey1ggﬁgrB§6 55 n%?égﬁﬁanmore

10 nn My RefARARLNA8 GGl o .t 918 oh 2 B m Aand
particurg{ly prefé?agli equéi tg or n%ggﬁ?hgﬁaggggﬁgf Nba%ﬁﬁﬂ%ieﬁﬁ?ably

is preferaplay eguat tosHinessothep vl giB, TRrenRr-eheral)ye RO 1§ @qual
or less than 20 pmand particularly preferably equal to or |ess than

10 pm When drha epar tiheine 7disanst efe iefhtt, hewdfdhl heird $regRs-ahan d@1l to or
above lower limt, the workability 15 and dispersibility in the resin
conposi t ilessatdanoveredy @eilghe einhepahrarnidulwhéy ipredecaedy th@adbave or
upper linmit, connection between the termnals by a netal foil is

i nhi bi t edelsscddisa 5% Iy predgdrice of the filler spread between

adj acent termnals. [0033] 20The content of the filler is preferably
equallOt o or "RBFRetRALPTIRIBY Ofet ftCustdrle prefarihM tduabhe lavearseage,

t han 10% hy meL%hH and particularly preferably equal to or nore than
20% by WG ital connection strength and mechanical adhesion strength

between terminals can be sufficiently ensured.
[0026]
In the present invention, any of epoxy resins in a liquid form
15 or a solid form at room temperature may be used. An epoxy resin
in a liquid form at room temperature and an epoxy resin in a solid
form at room temperature may be used together. When the curable
resin composition is in a liquid form, an epoxy resin in a liquid
form at room temperature is preferably used. When the curable resin
20 composition is in a solid form, any of epoxy resins in a liquid
form or a solid form at room temperature may be used, but when an
epoxy resin in a solid form is used, it is preferable that a film
forming resin is properly used together.
[0027]
25 Preferable examples of the epoxy resin in a liquid form at room
temperature (25 degrees centigrade) include a bisphenol A type

epoxy resin, a bisphenol F type epoxy resin and the like. The



based on the total weight of the curable resin conposition.
Meanwhile, it is preferably equal to or |ess than 80% by wei ght, 25
nore preferably equal to or |less than 7Q% by wei ght and particularly
preferably equal to or |less than 60% by wei ght. Wen the content of
the filler is less than the above lower limt, the effect of 17

e R T o R S P

above uppgr, dndsef ({Q:;strength of the resin conposition to an
adherend Iis |lowered and therefore the reliability of the 5 electronic

conmponent i $HOWBKHEY, c @t d henf lcabil ébyxpfrddig Lash N GNP S0t I oom
severely |l owered and therefore nol ding cannot be perforned. [0034]
Meanwhi | & ergse i@ epnt e ireofe el af treaersd aned do |d g, where thefdrably
vol une of the aforenentioned filler is Fv and the vol une of the netal

| ayer 5i s Mam BEOMzol 850r @f et abdnd foeomhiGc 0k tly PEe@erbityhérom 170 to 220
preferably from0.02 to 8.0 and particularly preferably fromO0.05 to
5.0. Wen/d .MWhen gfimbbbycoeprawy edihiare tdiet disoves$ gwan thei abovhelower
| i near expansion coefficient of the resin conposition after 15 curing
may be eflfigditti.vetyer elocadadso ¥natot RéE rtdlg apirpdy PaPdurd efeRds ofirc be
conponent. can be inproved. Meanwhile, when Fv/M/ is equal to or |ess

t han t he dEFAEIRshENI FATFPAIBNES Rt HIed deFORBYCRF 21 y ORobBe| ptife hand,

el | onPREShriGe FEReHE, hABHERSTm S 2070dn A6 AchT Lot TH0RSI= I 1°
of 2 PesipFhy GPoa oA otk | AJBF - By T xIhata 111 B MO ; el
layer. the 1in&ar, expansion, ¢ARld 8, Pedde fLHd 1owered.
[C028]
Examples of the epoxy resin in a solid form at room temperature
(25 degrees centigrade) include a bisphenol A type epoxy resin,
15 a bisphenol S type epoxy resin, a phenol novolac type epoxy resin,
a cresol novolac type epoxy resin, a glycidyl amine type epoxy resin,
a glycidyl ester type epoxy resin, a trifunctional epoxy resin,
a tetrafunctional epoxy resin and the like. Among these,
preferably used are a solid trifunctional epoxy resin, a cresol
20 novolac type epoxy resin and the like. These epoxy resins may be
used singly or may be used in combination of two or mcore kinds.
The epoxy equivalent of the epoxy resin in a solid form at room
temperature is preferably from 150 to 3,000 g/eq, more preferably
from 160 to 2,500 g/eq, and particularly preferably from 170 to
25 2,000 g/eq.
The scftening point of the epoxy resin in a solid form at room

temperature is preferably from 40 to 120 degrees centigrade, more



25 |l ayer after curing may be reduced and the stress applied to a
connection portion caused by thernmal expansion due to heating upon
nmounti ng of conponents or a heat cycle test maybe reduced, so that

18 the reliability of the electronic component can be inproved.
Furthernore, when the filler is mxed, the content ratio of the resin

conponent in the resin |layer is reduced, so that the anount of
noi st ure%rﬁt%lé’n %?O%gﬁr t2nslortht S 975 t ReNFberadaper Fardianlarly

curing can ance under. noi sture ﬁgggr%§ion

o !
of the el"dct %ﬁ%% %ge ‘%ﬂeﬁ&egénE@ﬁgzﬁ?ﬁ¥QQﬁN?ﬁﬂﬁfg whi ['8¢ _ Engbove
o o T arevente Shes gl v s ga on gt ol el

fromflowng o areas on e‘term
not nece ' (SRR N S S i-dered 10 filler m xed
into the%ﬁ‘%?il]r?élsgﬁ% fdurlllt(?tr{dgnl(sh%??a%eeb% t]%g:(\i%ft%lt rEﬂgiyer aggregat ed on
each gf ternigpalog and therefore the filler prevents the netal |ayer
fromflow ng out of areas on the termnals. Therefore, the
reliability (@fiyteiekectroni c conponent can be inproved. 15[ 0036]
(iii) FilmForm ng Resin When a curable resin conposition in a
solid form irheused]lét ito proef enabbe 1® use t becatprenenté®pedn is not
curable resin and the filmformng resin together. The filmformng
resin topbgtasadakdythém2ﬁeprese&¢nglawemhbopetﬁonmanperiéciﬂauﬂg/without
limted as long as it can be solved in an organic sol vent and
i ndependértisynagdetekiptataPngdabinit ytonsge het fidan ftempauptues wr apon
thernoplastic resin or a thernosetting resin can be used solely, or
t heyl®anlsatissd fRAHMEINTARIGH.C Spedrti er etamplasisf fihéerimay be used.
formng r sig,iqclude 25 a %neth)acr{lic resin, a phengxy resin, a
pol yest er Pedith 16L5t BfXt B8 HSP{leSt A ¥eSInTaYabgolyaret Rafempéspiion of
polyimde resin, a p%L% m de-imde resin, a siloxane-nodified
polyimd wolﬁrrggfﬁ, a §8Fybutadiene resin, a polypropylene resin, a
st yr ene- but ﬁbgﬂ?-styrene copol ynmer, a
styrene-et hyl ene-butyl ene-styrene copol yner, a polyacetal resin, a
pol yvi nyl DbHL¥Rah 58Sk hhd RAEUNY £268Lal 5 £ efhde §ﬁf§§§0 aﬁ%ﬁ@ﬁ{’ 2inc
a chl oroprene rubber, a polyam™de resin, an acrylonitrile-butadiene
copolymebxiaB, akkyhesi i ber byl adi €Nera@s od i de ,2GIne 16RRY ¥¥B e, 381 uminum
acrylonitril e-butadi ene-styrene copol yner, polyvinyl acetate, nylon
and t he hijkeoxAdengndfiesei upnsidaioallde upedoar el @ 184 rein)achy bhebonate,
resin, a phenoxy resin, a polyester resin and a '

clay, talc, mica, glass fiber, glass flake, glass bead, barium

sulphate and the like. Preferably used are silica and alumina
containing impurities as small as possible. These may be used
20 singly or may be used in combinatiocn of two or more kinds.

[0031]

Examples of the organic filler include cellulose, a fluorinated
resin, an epoxy resin, a urethane resin, a melamine resin, a phenol
resin, an acrylic resin, a polyester resin, a styrene resin, a

25 styrene butadiene copoclymer and the like. Preferably used are an
epoxy resin and a phenol resin in which the effect of lowering the

linear expansion coefficient of the cured product of the resin



polyim de resin. The filmformng resins may be used singly or may be
used in conbination of two or nore kinds. [0037] As used herein, the
term"(meth)acrylic resin” refers to 15;polyners of (neth)acrylic
acid and derivatives thereof, or a copolyner of (meth)acrylic acid
and a derivative thereof and another nmononer. In this regard, when

descri bi ng, { Iy, , a |y Lg
or a net hacréc{?lc@acgrf g[gg(?%g] 28 589}? {s’ k&%uénéd %‘ﬁ agrryﬁéﬁ 1?%51?%&’ ln
to be US%M&M&&{ &SeNtyd Nentd.Qn }&ﬂ&&yde pol yacrylic acid;

pol ymet hacrylic acid; polyacrylic acid esters such as polynethyl

acryl ate, polgeeishyl acrylate, polybutylacrylate, poly

(2-ethyl hexyl acrylate) and the |ike; polynethacrylic acid esters such
as pol ynet hylHgetshageybat €he 2 prainetiidnaetthacey ateprpdydoll ylspherical
met hacryl ate and the like; polyacrylonitrile; polymethacrylonitrile;

pol yasr ylamsdearbutsy| Bcppratievdthyl aasplydat ea hdriyllen tisithere preferable
copolyners; 20 acrylonitrile-butadi ene copol yners;

acryl oni tediras biut ddi enesvaanyidat mupy opdihamsfnre it is excellent in an
acrylonitrile-butadi ene-styrene copolyners; acrylonitrile-styrene

copol yrerahi rgthyio reachees yihe ém%&@@@ww yaastigaary|of the total
met hacryl ate-acrylonitrile copol yners; )
nethacryP%FéJh RETRPFSEYPBNe cgﬁﬁlyﬁ%%%lc%%tfﬂaﬁéFﬁFat%fet filler is

o o R L e BECPR KLY LR BBOLX) S MRS, Bl <o
acryl te-acr Ion| r|I h dro r Cld 10

copo: ?/merst o acr;e/f}ogt enyacryl OHIE erlL }%dl:regeyreat%ﬁlﬁ epcrﬂs;f%acryloa r;;re
copol yner ry Wi ri opagl yer

et hyl acry a{fgl%ltcr onll\feﬁ ﬁ‘"ﬁﬁl&él\l-g' Anfﬁ acr y%ég%@gé%oa;lo yrreé% lsefnsgn e

these, prﬁf ﬁﬁabrhéfré'%@rea}:ﬁ% )éhu@q.rﬁ'clj Qﬂ‘rle l%%@y!:hé-é 20 ym and particularly
acrylate-acrylonitrile copolymers and ethyl

acryl at eqacsd 1y @zl Db dmekbyl aeayamide GoRA YRR Sarihese diameter
(meth)acrylic resins may be used singly or may be used i n conbination

of two orofmhe Kiindsr [90893s Xhkhe tSkelkeber dbwehel phenpxyhe esirkdmility
be used in the present invention is not particularly limted, but
pr ef abablandisdcpere ibiidphgnan Ahkypesibi sphenslitiFotypee bipbeayl tGmpeche
and the |ike. [0040]
other hand, when it exceeds the above upper limit, connection
between the terminals by a metal foil is inhibited because of the
presence of the filler spread between adjacent terminals.
[0033]
20 The content of the filler is preferably equal to or more than
1% by weight, more preferably equal to or more than 10% by weight
and particularly preferably equal to or more than 20% by weight,
based on the total weight of the curable resin composition.
Meanwhile, it is preferably equal to or less than 80% by weight,
25 more preferably equal to or less than 70% by welght and particularly
preferably equal to or less than 60% by weight. When the content

of the filler is less than the above lower limit, the effect of



The polyimde resin to be used in the present invention is not 25
particularly limted as long as it has imde bond in a repeating
unit. Exanpl es thereof include those ob%?ined by reacting di am ne

wi th acid di anhydride and heating the obtained polyamde acid to 21
cause dehydration and ring closure. [0041] Exanpl es of the

aforenentloned dlanlne i nclude aromatic di am nes such as
3,3 - rnﬁQﬂﬁF%Pg1 8I%hqgﬁﬁhqﬂmg$ﬂlon5coeff1c1ent of the resin composition

4, 6- d t I- h I di h nedi am ne and
t he |:E§ ngp §%§hggﬁaﬂ€g%£h%%%% asOn t% oghg engng when it exceeds

L, 3-birs( 3 am papr. OB%éérllléﬁgl ‘:’ga]tcﬁltésal”eth Ak 058ng, AN, Le Jiecs rion

These dlanlnes ma use y or

two or '%C!ﬁ %ngls ]AQW%K eny EQ%?%OEH 9&&95‘1591{{‘%&‘1@ the

dlanhydrléé I nc Eracar oxy Cc aci

pyrongl | 'éﬂe%t@cﬁﬂ@@'bhﬂ%neﬁt‘lls Wv?ézpéﬁ haa]rfcp tﬁ'eaﬁméﬁgéqufl@gdof h&, re51n

| i ke. These 15 aci d di anhydri des naybe used singly or e use
conbi nat ic@impefs ittWdror STt kiengs 1 dv@d43] and therefore molding cannot be
performed.
[0034] |
Meanwhile, as the content of the aforementioned filler, when the
10 volume of the aforementioned filler is Fv and the volume of the
metal layer is Mv, Fv/Mv is preferably from 0.01 to 10.0, further
preferably from 0.02 to 8.0 and particularly preferably from 0.05
to 5.0. When Fv/Mv is equal to or more than the above lower limit,
the linear expansion coefficient of the resin composition after
15 curing may be effectively reduced, so that the reliability of the
electronic component can be improved. Meanwhile, when Fv/Mv is
equal to or less than the above upper limit, the metal layer may
surely move in the resin composition in the heating step to be
described later, so that excellent connection between terminals

20 can be achieved.

[0035]

In a conductive connecting material having a laminate structure
consisting of a resin layer and a metal layer, by mixing a filler
into the resin layer, the linear expansion coefficient of the resin

26 layer after curing may be reduced and the stress applied to a

connection portion caused by thermal expansion due to heating upon

mounting of components or a heat cycle test may be reduced, so that



The polyimde resin may be soluble or insoluble in a solvent, but
preferably used is a polyimde resin which is soluble in a 20 sol vent
because a varnish can be easily obtainedgat the time of mxing with

ot her conponents and it is excellent in handling properties.
Particularly preferably used is a siloxane-nodified polyinmde resin
because i a i.F vario L 2 0 :

The weigﬂ%“%vg?ggaﬁﬁ%¥ggm%£ %éﬁg%?eg?g?ﬂggfi|ﬁ§§ﬁ§ﬁ%@§%gsﬁ%“ﬁ?%ﬁfved'

used in the PES6Me | IR 11 15 Pref erabl v dd o, Q0D e 2%tio of the
1, 000, 000, nore preflerably from 8,500 to 950, J00 and furt her

pref er ablye £ rOM IR0 19001000 s Vhema dwe weirghiucaver aget AR eertd amount

wei ght of the filmformng resinis within the above-described range,
fil mformmaoabitbirkyasadr pei bmprrowetde ardb fo dgtel 5l owabhd itesiof 1kher after
conductive connecting material before curing can be inhibited.

I nci dent adunying bane: ghtiuawer age heeltecas as t secghindsfr hheéstibbm flovorpigion
resin may be neasured by GPC (gel perneation chromatography). [0045]
10l n t he qf eseat elaventndn, cagprohenti |garf xngbe edinprogedometairathile,
product can be used. Furthernore, various additives such as a

pl asti ci i remerit 2 4isdabiprevengtagem nedmladeverappgragased ap each of
antioxi dant and a pignent. may be blended with the filmform ng resi

n
in the rdy@s Nl s thevee Qs Gt 1313 ededths mAsitingnl sir e Alg-hough
not i aired. [0046] In the conductive cqnnectin teri,al to be
Coed [P eadth LEreh e ST Lo IR oid he. GPUr BRRrE R TRt Y eT e
form resiin may b roper| set dependi n the, formof .the
curaBle reci PO EaRnbATT N FRS0le A 0T ONSTICE® PR TR ChSasFat aver

cor ol SEIMGTOSHL bR 0% 0 oL WRESORL gLl el LD
preferablyh eanal ;1010 er from flowing out of areas on the terminals.
Therefore, the reliability of the electronic component can be
improved.
15 [(0036]
(iii) Film Forming Resin
When a curable resin composition in a solid form is used, it is
preferable to use the aforementioned curable resin and the film
forming resin together. The film forming resin to be used in the
20 present invention is not particularly limited as long as it can
be sclved in an organic solvent and independently has film forming
ability. As the film forming resin, a thermoplastic resin or a
thermosetting resin can be used sclely, or they can be used in
combination. Specific examples of the film forming resin include
25 a {meth)acrylic resin, a phenoxy resin, a pclyester resin
(saturated polyester resin), a pelyurethane resin, a polyimide

resin, a polyamide-imide resin, a siloxane-mcdified polyimide



nore than 10% by wei ght and particularly preferably equal to or 25
nore than 15% by wei ght, based on the total weight of the curable
resin conposition. Meanwhile, it is preggrably equal to or less than
50% by wei ght, nore preferably equal to or |ess than 45% by 23

wei ght and particularly preferably equal to or |ess than 40% by

wei ght. Wen the content of the filmformng resinis within the

af or ementiohe€t e YRHEFBmFHasity & RHYRAHRIbISRS egsdn, a

conpositign before ne|ted be suppressed and therefore handling 5
prggerti§%¥ﬁGQQﬂ?Q§ﬁ4ﬁﬁﬂq{g?%ﬁﬁm%égf ¥t eri®al can be facilitated

0047 (Y4 ri Agent As .the curjng agent to be used in the .
Lrese]nt(isﬁﬁzyer%}’leo_% A USSd TS Sﬁgﬁgw?,erac?(f)oalﬁwqad]eéfesm’
and amn : RN ur | agent - j I e| ect

R N A e A

when gn epex Ji@irereS Mesfhas A Jnaklied 831y Phgnol s are
preferably used as the curing agent ‘fromthe viewol nts of excell ent

reacti vi tay-rwitdn itthe 155 18pexM dreSickpciRmldr ,change in size at the tine
of curing and suitabl e physical properties (for exanple, heat

r esi st anee randnimirstlw-outesiishanee) vafittea caudr icdgo 1whiel-e Binf unct i onal
or higher functional phenols are nore preferably used fromthe
Vi ewpoi ntacafy lexdeldidrt-phyesiieak -prtopent espafltyer rqupongvahytlhacetate,
curable resin. Furthernore, 20 these curing agents nmay be used singly
or may bavdoadang coebilidei.onAobnows heseropeekiemddl y[ 0848] aEranpl es
of the aforenentioned phenols include bisphenol A tetranethyl
bi sph@nol(M&thdp&Itichir§shanolk RhepPpNed6Sinki SpReATESESIFrediial bpd a
bi sphenol F, .trisphenal, te%raktsphenolh a phenol .
polyimide resin. The film forming resins may be used singly or
may be used in combination of two or more kinds.
[0037]
As used herein, the term " (meth)acrylic resin" refers to

15 polymers of (meth)acrylic acid and derivatives thereof, or a
copclymer of (meth)acrylic acid and a derivative thereof and
another monomer. In this regard, when describing "(meth)écrylic
acid" or the like, it means an acrylic acid or a methacrylic acid.

[0038]

20 Examples of the (meth)acrylic resin to be used in the present
invention include polyacrylic acid; polymethacrylic acid;
polyacrylic acid esters such as polymethyl acrylate, polyethyl
acrylate, polybutyl acrylate, poly (2-ethylhexyl acrylate) and the
like; polymethacrylic acid esters such as polymethyl methacrylate,

256 polyethyl methacrylate, polybutyl methacrylate and the like;
polyacrylonitrile; polymethacrylonitrile; polyacrylamide; butyl

acrylate-ethyl acrylate-acrylonitrile copolymers;



novol ac resin, a cresol novolac resin and the |ike. Anobng these,

preferably used are a phenol novolac resin and a cresol novolac 29

resin fromthe viewpoints of excellent pgactivity wth the epoxy

resin and excel |l ent physical properties after curing. [0049] The

content of the curing agent may be suitably selected 5 depending on

t he kind of the Qﬂéﬁﬁi resin or the ¢ éﬂg; agent in use, and when a
a

conpound %ﬁﬁﬁ%ﬂfl A ui'lﬂﬁ% %%ﬂ?tﬁ?qﬁ% escriibed | ater has a

functiongczg{l%%éﬂg%iqu;&&%i Ul NG 30600 i nd of the

function oup and use anount. For exanpl e, en ‘an epoxy resin is

used as the.ouahl.e resin,adikddes qontentcfo e iri ng agent is
preferably pfonlo.l to 50¢%5§ wei ght , nnﬁgﬂ%aéﬁfiably from0.2 to 40%

by wei ghts@angd qards 0w -ard yr dfeef @bl ynd v omnd th 10 r30% 4 yeit@istyrene

based on the total weight of the curable resin conposition. Wen the

cont egt afoddigmeyd Ngheca@eNt meshukcthiacbhecalvoatent leneshs Bngers; methyl
el ectrical connection 15 strength and nechani cal adhesion strength

bet ween trerthawatyal adan-coenestfyfli st verdrley capstineckr ;0080 y I \YcGQurdtegrethyl

Accel erat or Exanpl es of the curing accelerator to be used in the .

present 201 yheere-amr vilmgl iudel Jian Adnet o xysidoun de St s ierigdd ey Lic

2-met hyl i m dazol e, 2-undecyl i m dazol e, 2-heptadecylim dazol e,

1, 2- di netanild madwedoiner - N L Acmtlaigtdazol e, 2- phenyl i mi dazol e,

2- phenyl - 4- net hyl i m dazol e, 1-benzyl-2-phenyli m dazol e, , g

1- benzy1-SE5¥EARA TARTIAAS - 9 L dPHeetiR LY. MRHAT e rylic acl

1- cyanoet hyl-2- et hyl - 4- met hyl i 'q%gole .

1 CyaHoet FRPE AR e i WAFOPea (F Grhst iy A G PRt 25
methacrylate copolymers; butyl acrylate-acrylonitrile-acrylic
acid copolymers; and ethyl
acrylate-acrylonitrile-N,N-dimethylacrylamide copolymers. Among
these, preferably used are butyl acrylate-ethyl

15 acrylate-acrylonitrile copolymers and ethyl
acrylate-acrylonitrile-N,N-dimethylacrylamide copoclymers. These
(meth)acrylic resins may be used singly or may be used in
combination of two or more kinds.

[0039]

20 The skeleton of the phenoxy resin to be used in the present
invention is not particularly limited, but preferably used are
bisphenol A type, bisphenol F type, biphenyl type and the like.

[0040]
The polyimide resin to be used in the present invention is not

25 particularly limited as long as it has imide bond in a repeating

unit. Examples thereof include those obtained by reacting diamine

with acid dianhydride and heating the obtained polyamide acid to



1- cyanoet hyl- 2-undecyl imdazoliumtrinellitate,

1- cyanoet hyl- 2-phenyl imdazoliumtrinellitate,

2,4-diam no-6-[2' -nmethyl imdazolyl(1l)]-ethyl-s-triazine,

2, 4-di am no-6-[ 2' - undecy!l inidazolyl(l'% -ethyl-s-triazine, 5

2,4-di am no-6-[2' -ethyl-4-met hyl imdazolyl(1l')]-ethyl-s-triazine,
2,4-diam no-6-[2' -nethyl imdazolyl(1 )]-ethyl-s-triazine-isocyanuric
aci d addifAWTF Ut T2 ey 15 Y &ZSI B Ssocyanuri ¢ aci d addition
product, Z-QE}Q |.i m dazol e-i socyanuric acid addition product, 10

2- phenyl - 4, -&%ﬁﬂdroxydinethyl i m dazol e,

2-ph | - 4-net hyl.-5-h hyl im.d | ¢.and the like. [0051] .
Thg gg%tgnt%§ ]5*%ﬁ¥f%:Xa%&%FéwgbghO%%§ %é%%&PFagpfﬁggF %éﬁgﬁ%Fﬁg
on the k'cfl%nﬂfnetshgeu%ﬁ |40 ,%C‘e—la%r%tt%rgl'—@ lﬁse—'dijaﬁli'ﬁ%rdzi

l,e, when an
i m dazol e ‘conpound I's used, the contént df the T mda géggggﬁpound is

pr ef egably eeQu@le Q10 PHE 1R 0.40014% by wei ght, nore preferably
equal to or nore than 0.003% by wei ght and particularly preferably

equal t o 2Qr5-mhe thRan LPReknRh Miaghthe Basedran tihe tathal wei ght of
the curable resin conposition. 20 Meanwhile, it is preferably equal
to or |esqlidkamelliC¥immesweivght asnore preferably equal to or |ess than
0. 7% by weight and particularly preferably equal to or less than 0.5%
by wei ghtl., 3Whés (Bhemndonienpyaf) tlhé , 3piddazalremeamyadidiilsxbess ahdanhe
the aforementioned lower limt, the function as the curing
accel er atldke25 fagssodibalingsexent b, usrd shegélby orhaagubablieedesin
conposition may not be fully cured in sone cases. On the other hand,
whenl® he coBRiaRL 16N PHe Livpi @&zBPEecE4petEnd exceeds the af orenenti oned
upper 26 limt, the netal |ayer does not fully nove on the term nal
surface befépg48&ring of the curable resin conposition is conpleted

dth | | i ined i he i | at.i , . h h
and the, et el Layer b LemLpedn Lie Lnsuleling area. g hal the
Further . 383ge aLA0 Lol L Conduck ve comage g, et er o

is loweréd™i h Sone cases: Gnction

The Conpaﬁﬁgh98¥kag a4thuxo%ggg%hgﬂai9Cb§i%§§€?%£d%hﬁuPQﬁ&?ﬂHk%q F%%se

i nvention s an acfi oh of Ing a neta ayer such as ox

| ayeis OBC§HF$§§§§¥@fi&@§ RNk andeqed 8 f)@io'r mEQ bEXABY &1 éém%tﬂﬁation

conpound having a Tlux function, preferably used is a conpound havi ng
a phenol bg bydr exyhogeoupnaad/ or a carboxyl group. Exanples of the

conmpound havi ng a phenolic hydroxyl group include 15 nonomners
cont ai ni ng aopheahol i ¢ hydroxyl group such as phenol, o-cresol,
2, 6-xylenol, p-cresol, mcresol, o-ethyl phenol, 2,4-xylenol,
2, 5- xyl enol Thenpehylphdaotss 2y Saay lenaoluds al in3c3ukykeennl a solvent,
p-tert-butyl phenol, catechol, p-tert-anyl phenol, resorcinol,
p- oct yl pRehoPrepephbAy| preAols B HsHeralide Hsisipherivich is soluble in a
20 solvent because a varnish can be easily obtained at the time of
mixing with other components and it is excellent in handling
properties. Particularly preferably used is a siloxane-modified
polyimide resin because it can be solved in wvarious organic
solvents.
25 [CC44]

The weight average molecular weight of the film forming resin

to be used in the present invention is preferably from 8,000 to



20 AF, biphenol, diallyl bisphenol F, diallylbisphenol A trisphenol,
t et raki sphenol and the like; and resins containing a phenolic
hydr oxyl group such as a phenol novol aczeesin, an o-cresol novol ac
resin, a bisphenol F novolac resin, a bisphenol A novolac resin and
the |ike. 25[0053] Exanples of the conpound having a carboxyl group
i ncl ude i td cn acy n i de; i i hd h i I
aci d 27a%h ydﬁ%gé, g?ﬁ%h f%%k%§¥ﬁg&yf¥§£agfg?baﬁ%ﬂaggg’gg?bgﬁgpﬁigfiher
aci d apd_ﬁfgféﬁéﬂﬁ3fEf§ﬁHﬂe§,@@0t|ﬂ% a@@@?@@@?!oﬂﬁﬁeﬁ!Hﬂﬂﬁtwgiaﬁtd average
anhydride i nclude "succi nic anhydri de, polyadi pic acid anhydride,
pol yazel ai&1 &aixh @nhydrdrde, opol ysebagi tnacidranhydrida mandst hgibhin  the
| i ke. Exanpl es of the aforenentioned alicyclic acid anhydride include
met hyl t etdisdiyhphihiaded waitysly | gielm sty e xahydirophddl b improved and
anhydride, nmethyl him c anhydride, hexahydrophthalic anhydride,
t et r adydrigpht Rabwabanhyer icde, thei aldnylucetivaehyckoapdht hiahg cmatkydeildégefore
10 net hyl cycl ohexenedi car boxyl i ¢ anhydride and the |ike. Exanples of
t he af or enemnitridonednarieeatiin idgitecanhy dit aedéemod ube, phthisal veight average
anhydride, trinellitic anhydride, pyronel|itic anhydride,
benzophe e detaadwritsddy Pifc tBRhYHED dleo ret Iy | kafd iy Mpgo e measured by GPC
bistrinmellitate, glycerol tristrinellitate and the |Iike. 15[ 0054]
Exanpl es @k REFG RN ORI AR Ic car boxyl i ¢ acid incl ude
form c acid, ac tic acid, propionic acid, butyric acid, valeric acid,
pivalic acin égﬂroic acid, caprylic acid, lauric acid, nyristic
aci d.gpal m tic acide steathgoactdy acryhicadl do g0 pelhagrylic aclds .y
crotonic aci'd, “of &' act d, Y anarre’ adi g, Smarel ¢ acid? ‘oxali'ctacid,
mal oni ¢ i CCi.ni i gl i i.d, LPi.C .acich.: c
aci d, dogggg%£§$éﬁ%95%?3?5%?he|Fgggégéﬁgkg’tﬁgk??ﬁé.%Egﬁﬁg%?%e§gfh as @
preferably used s a@%hﬁbaé'§t§EHfE&@%$(é§?Hﬁiréﬁ”éﬁ%ﬂﬁﬁﬁtﬂﬁ’éé&%t, an
following formula (1), "and nore preferably 25 used are adi pic acid,
sebaci ¢ agitd andidndesanedi gien@chdy E e L& }A+E00RE 1)1 hesendngirksin
the formula (1), nis an integer of from1l to 20. 28

in the ranges in which the effects of the present invention are

15 not impaired.

[CC46]

In the conductive connecting meterial to be used in the present
invention, the content of the aforementioned film forming resin
may be properly set depending on the form of the curable resin

20 composition in use.

For example, in the case of the curable resin composition in a
scolid form, the content of the film forming resin is preferably
equal to or more than 5% by weight, more preferably egqual to or
more than 10% by weight and particularly preferably equal to or

25 more than 15% by weight, kased on the total weight of the curable
resin composition. Meanwhile, it is preferably equal to or less

than 50% by weight, more preferably equal to or less than 45% by



[ 0055] The structure of the aromatic carboxylic acid is not
particularly limted, but preferably used is a conpound represented
by the following formula (2) or (3), 5[gpenical Formula 1] COOH
wherein, in the fornmula, RI- to R5 are €ach independently a
nonoval ent organic group; and at |east one of Rl to R5 is a hydroxyl

group, 10[ Chem cal  Formul a 2] R7R6Rn1212 wherein, in the formla,
R6 to m&e%a‘?@ &4tch Rafdegendenty P2 iRddilal &RIdr daniod dicdidp;thamd 48 by

|25 O LA LB DNEI R Q60RO 28R BOOL 00U, i cne
octd OST ABLIMER UGN A QR0 o8 B BINIALLS, a0t ASOUBIAIS roon
o e R T OEDI0LE 81t BT g e DT AR
5 properties of the conductive connecting material can be
facilitated.
[0047]
{iv) Curing Agent
As the curing agent to be used in the present invention,
10 preferably used are phenols, acid anhydrides and amine compounds.
The curing agent may be suitably selected depending on the kind
of the curable resin and the like. For example, when an epoxy resin
is used as a curable resin, phenols are preferably used as the
curing agent from the viewpoints of excellent reactivity with the
15 epoxy resin, small change in size at the time of curing and suitable
physical properties {(for example, heat resistance and moisture
resistance} after curing, while bifunctional or higher functional
phenols are more preferably used from the viewpoint of excellent
physical properties after curing of the curable resin. Furthermore,
20 these curing agents may be used singly or may be used in combination
of tweo or more kinds.
[0048]
Examples of the aforementioned phenols include bisphenol A,
tetramethyl bisphenol A, diallyl bisphenol A, biphenol, bisphenocl
25 F, diallyl bisphencl F, trisphenol, tetrakisphenocl, a phenol
novolac resin, a cresol novolac resin and the like. Among these,

preferably used are a phenol novolac resin and a cresol noveolac



29 prehnitylic acid, toluic acid, cinnamc acid, salicylic acid,

2, 3-di hydr oxybenzoi ¢ acid, 2, 4-di hydroxybenzoic acid, gentisic acid
(2, 5-di hydroxybenzoi ¢ acid), 2,6-di hydrexybenzoic acid,

3, 5-di hydr oxybenzoic acid, gallic acid (3,4,5-trihydroxybenzoic 5
acid) and the like; naphthoic acid derivatives such as

1, 4- di hydr ays 4101, 3 (3 57l 2, L5 asid.
L 20 D 2 0aPL IS S BxOLDNI SR 25 BA0E Dl oL ene ey
di phenol i, A6 Al L il 1d e pil OB L0AMNG: theserrdn diei Ry esent

invention, preferably used is a conpound which has a flux function

and acts as @oayj ng agent for the curable resin. That is, as the
conpound having a flux function to be used in the present invention,
preferably used &sndesonmaunthahictlriexerdgetbenmeff asd ehiiredlgi Ngeladcted
oxi de | ayer on the surface 15 of netal such as the netal |ayer and

t er m Bal ,degrehdiasy af whet kondl o §roup wapdble refsimreact Ehg wuthna agent in
curabl e resin. The functional group is suitably sel ected dependi ng on

t he ki nd wfet mnd wlebi e rawignurFbrhasdar gl e, £ e arcteipox yt @ éxd rgseribed
used as the curable resin, the functional group is preferably capable

of reactilffsi 11226 ARNEPHRY §r HIPHR UCH Hst A it BSx FhegfPBtiprdgpgent, the
hydr oxyl group and an_am no group. The conpound having a fl ux

functi on MAIERLIEE UHEEOTHe ERIHFRY SRS rBHiYs the oxi de | ayer

on the surface of metal syeh g5 the metal, | ayer, a0, Lerfi B 191 e resin
i mprove wet tabi FFEYForv t K poxy ‘ ,

10 the content of the curing agent is preferably from 0.1 to 50% by
weight, more preferably from 0.2 to 40% by weight and particularly
preferably from 0.5 te 30% by weight, based on the total weight
of the curable resin composition. When the content of the curing
agent is within the aforementioned range, electrical connection

15 strength and mechanical adhesicn strength between terminals can
be sufficiently ensured.

[0050]
(v) Curing Accelerator
Examples of the curing accelerator to be used in the present

20 invention include imidazole compounds such as imidazole,
2-methylimidazole, 2-undecylimidazole, 2-heptadecylimidazole,
1,2-dimethylimidazole, 2-ethyl-4-methylimidazole,
2-phenylimidazole, 2-phenyl-4-methylimidazole,
l1-benzyl-2-phenylimidazole, l-benzyl-2-methylimidazole,

256 1-cyanoethyl-2-methylimidazole,
l-cyanoethyl-2-ethyl-4-methylimidazole,

l-cyanoethyl-2-undecylimidazole, l-cyanoethyl-2-phenylimidazole,



surface of the netal, and to facilitate formation of the conductive
25 area. Also, after the conductive area is fornmed, the elastic
nmodul us or Tg of the resin can be incre§§ed with the addition of the
conpound to the curable resin. Meanwhil & by the action of 30 the
conmpound having a flux function as the curing agent, a flux washing
can be unnecessary, and generation of ion mgration caused by fl ux
resi due caifBECKippresseddgoossmsBr i diddedd Haheng a 1 ux

function preferably has at | east ope carboxyl, gr(iup. For exanpl e,
when an e-'p'(ﬁéﬁfmroeeﬁ%’]i%"&gﬁyis ]t“HépacZLﬂJa‘-M“b %‘és“l‘%']r *&edifol es of the
Corpount G Al A e s beil s ag ol eamBaunds g o
di carboxy ic acid is Jrefer j i.Cl _car.haoxyl.

gr oups a?ﬂé a’ggﬁ%le“gdtoo 6ft;)m[ezfal i“%%aet%%@ CﬁLy r O(L:%gly&g( l\évpdu%.tthvﬁﬁe Salﬁrﬁha)aétj‘ln@’
hydr ogar Bon, _gf;QuR 1Y satyrated o5 unsaturated acyclic, or may be
sat urat ed ‘or ulnsat yrat_te{% cycl |y?' I\/banv}#i]] e, when the aliphatic
Sch an ol o e o e T et b e Sorpaand oo
whi ch, i Arike zaheme 1fronmédid (11)s-th ilaS i@ dirlrgen uefi f zemdl al@i2Q.on
When n in the above fornula (1) is within the above range, flux 20
activityprodugdas atphlke wiimd dafz cdéhdsiony,anand ca alkdldancel ihdtne et othe t,
el astic nodulus and glass transition tenperature after curing of the
conduct i Venredginyddmiing zedeerlisalc yama réxc eldieneddlin ipar pirogluart, n i s
preferably equal to or nore than 3 fromthe fact that an increase in

t he &P ast-®hedddi-ds “afiidydaeryigrefthivle isdn@detlieve 25 connecting

mat eri al
i npr oved?

may be suppressed and adhesion to _an adherend na% be
-Pﬁlﬁpwérﬁﬁméﬁhﬁlré-&Wéﬁéwxéfmeyhéf&u&mlfﬂézerlq e8¢ thenlidetrom

the fact th%oglﬁiecrease in the elastic nodul us may

15

20

25

The content of the curing accelerator may be suitably set
depending on the kind of the curing accelerator in use.

For example, when an imidazole compound is used, the content of
the imidazole compound is preferably equal to or more than 0.001%
by weight, more preferably equal to or more than 0.003% by weight
and particularly preferably equal to or more than 0.005% by weight,
based on the total weight of the curable resin composition.
Meanwhile, it is preferably equal to or less than 1.0% by weight,
more preferably equal to or less than 0.7% by weight and
particularly preferably equal to or less than 0.5% by weight. When
the content of the imidazole compound is 1less than the
aforementioned lower limit, the function as the curing accelerator
may not fully exerted, and thereby the curable resin composition
may not be fully cured in some cases. On the other hand, when the

content of the imidazole compound exceeds the aforementioned upper



31 be suppressed and the connection reliability may be further

i nproved. [0060] Exanples of the aliphatic dicarboxylic acid
represented by the 5 above fornmula (1) ibpclude glutaric acid, adipic
acid, pinelic acid, suberic acid, azelaic acid, sebacic acid,
undecanedi oi ¢ aci d, dodecanedioic acid, tridecanedioic acid,

tetradecanedi oi Cchaec%xgtaﬁefé %}g%%%esdin itcgg%g’ng??‘gé ?}%Egggeg'éggf?%gissg_}rface

nonadecanecﬁ oi‘c aci el Cco oic aci Anon

pref er ably, ysed - el i j 99:? . i iohand
doqecanecﬁ/em C ac@d&%ﬁ?i{fﬁg tgiaeftcﬁcf;fu alrﬁsﬁlerfera ySlafLe ilgs %ﬂél o d and
acid. [006d metalExanpl s Of drlte Al prafrantd oned, nd-avidg hat the

carboxyl group and a ‘phenolic hydroxyl group include benzoic acid
derivati viess sluph D p@spsaiti eyl ¢ £n26t he 2udrdhyde oxyhenzod € iaCkme cases.

2, 4- di hydr oxybenzoi c acid, gentisic acid (2,5-di hydroxybenzoic acid),
2, 6- dshy dnepathenzoie, acitdraged- dthiytl dxybenzoitheactondgative awirthecting
(3,4,5-trihydroxybenzoic acid) and the Iike; naphthoic acid
deri vat i westestichl aiss 11, eeadidty dimoxgpns negee i ¢ acid, 20
3, 5-di hydr oxy- 2- napht hoi ¢ acid and the |ike; phenol phthalin;
di phenol i c ddid<Znd the |ike. Among these, preferably used are
phenol pht hal in, gentisic acid, 2,4-dihydroxybenzoic acid and
2, 6- di hydr oxiyienAsiteoadicd Haminde Fart ifc WM ian preferably used are
phenol pht hal in and gentjsic acid. 25 0062% , The conpounds having a
flux functi dRsEPEEUTSedSiRg ¢ Sy BETHSBITP nb%dg?‘ﬁa&f? oWeofp’thnt
or e kinds. Furthernore, any of. 32 these conpounds .has -high
101 il & HBEGIPTbri i Tt ARG o1 s S TR (e Tompoi M ng ueh s
f1ux func&xliocpe 'l%y%rr%f grrlagtluyfadéég%f @e%%\i%gcieagﬁlr&rta}f 438" [lpcgp?é]xample,
as the compound having a flux function, preferably used is a
compound having a phenolic hydroxyl group and/or a carboxyl group.
Examples of the compcund having a phenolic hydroxyl group include
15 monomers containing a phenolic hydroxyl group such as phenol,
o-crescl, 2,6-xylenol, p-cresol, m-cresol, c—ethylphenol,
2,4-xylenol, 2,5-xylenol, m-ethyiphencl, 2,3-xylenol, mesitol,
3,5-xylenol, p-tert-butylphenol, catechol, p-tert-amylphenol,
resorcinol, p-octylphenol, p-phenylphencl, bisphenol F, bisphenol
20 AF, biphenol, diallyl bisphenol F, diallyl bisphencol A, trisphenol,
tetrakisphenol and the like; and resins containing a phenolic
hydroxyl group such as a phenol novelac resin, an o-crescl novolac
resin, a bisphenol F novolac resin, a bisphenol A novolac resin
and the like.
25 [0053]

Examples cof the compound having a carboxyl group include

aliphatic acid anhydride, alicyclic acid anhydride, aromatic acid



5The content of the conmpound having a flux function may be suitably

set depending on the formof the resin conposition in use. For
exanpl e, when the resin conpositionis in aliquid form the content

of the compound having a flux function & preferably equal to or nore
than 1% by weight, nore preferably equal to or nore than 10 2% by

wei ght and particularly preferably equal to or nore than 3% by

wei ght, a8 e haliphakiaetaphoxflihecddr abt@naiest wachopodiic anid and
Meanwhile, it is preferably equal to or less than 50% by weight, nore
pr ef er abl§ e dd&R - t &I of nale Adnusaidiigmed phiphaklprated asihydride
equal to .or .| ess than 30% by weight and 15 particularly preferably

equal to B} %Wﬁﬁ%Qﬁ?%Qﬁﬁxﬂﬁﬁﬁ%h polyaghei & KE 1 SIHRYEHHSsi ti on

isin a solidfaorm_ the content .of the conpound havi fl ux

function ploslyparze%qearlé:oIaflé:gﬁéjlthytéorlé{e’rrr?roel%%%’r?cf% W%%&%ty,drﬁ&ee and the
pr ef egabl,y ,equal r r an 29 i ght. and part.i cul arl .
pr ef e?abllg/gL kgdualEy{agnpg‘res%rfg tt %a%%ﬁeg@/énﬁog’ﬁﬁ agc} zgslelg gﬁltdhénlhgtdgllde

wei ght of; L& resi iiti-an. nwhi:le, it is preferably
1AHT%dQJ%@Qﬂilﬂﬁiﬂéﬂﬁaﬂ%gmﬂhéylc %%%g&%?g%ry

equal to or |ess than 50% by "wei , hore pr equal to or |ess

t han 40%mhihWQ%&&%hyG&bbﬁ%%aﬁﬁ%f%h%@ﬁ&i%%qahekqurhﬁ%ﬁ% BRAY 0%y
wei ght and particularly preferably équal to or less than 25% by

wei ght . 2eWaerydrepheontiant aahyire degnpewnd ot taafiux shugetiioe i s

wi thin the above range, oxide |ayers on surfaces of nmetal |ayer and

t er m nal tcar lbg ltermruegdrophhdadxiceanhtlat det, can be electrically 33
connected. Furthernore, when a resin conposition is the curable

resi hQ amethylcyed obkxenedigarbbayddepenhddeanebendf thei énkky addedples
to the resin to increase the elastic nodulus or Tg of the resin.

Mor eover Cfgéher afcarmentiionedi granasaccagsedapyyihédaniagdéndd Bhthalic
conmpound having a flux function can be suppressed..E0064] (vii)

Si | ane CBOPYARGIBRgentimellikafpprebverifre Byramelédtpri aAghagenteto be

used in the present invention include a oxysi |l ape_coupling agent,
an arOHH%FBZ%BE?PRB?CBﬁgaﬁﬁFﬁaoé 'ﬁSSPPEHEQ&éépIPﬁgyéaﬁﬁ?géﬁ O%ﬁe

pet woen PRECBERAT A0 AGRDOP SR Dhe CEARAOCLFYR EBRRCALPng Rat bFFal can

be i yproved;ndhg;silane coupling agents may be used singly or may be
used 1 n conbination of two or nore kinds.

Examples of the aforementioned aliphatic carboxylic acid
include formic acid, acetic acid, propionic acid, butyric acid,
valeric acid, pivalic acid, caproic acid, caprylic acid, lauric
acid, myristic acid, palmitic acid, stearic acid, acrylic acid,

20 methacrylic acid, crotonic acid, oleic acid, fumaric acid, maleic
acid, oxalic acid, malonic acid, succinic acid, glutaric acid,
adipic acid, sebacic acid, dodecanedioic acid, pimelic acid and
the like. Among these, preferably used is an aliphatic carboxylic
acid represented by the following formula (1), and more preferably

25 used are adipic acid, sebacic acid and dodecanedioic acid,

HOOC- (CH3) ,—COOH (1)

wherein, in the formula (1), n is an integer of from 1 to 20.



15[ 0065] The content of the silane coupling agent nmaybe suitably
sel ect ed dependi ng on the kinds of the bonding nenber and the curable
resin. For exanple, the content of the %'Iane coupling agent is
preferably equal to or nore than 0.01% by wei ght, nore preferably
equal to 20 or nore than 0.05% by wei ght and particularly preferably
equal to or Epr than 0.1% by wei ght, based on the total weight of
the curabl e %8s} conposition Meanwhile, it is preferably equal to

| th 2% b f bl | | 59
by Wifzm o Rt TS (Pl ] ARt 1T kbR 4 S B ED 1 2 ot
wei ght. [ 0QG6] ﬁ;ﬂh “Clna agent aﬁéf@ﬁbﬂmguggar\tman 3Af:om ound

adhesi on- |npar I'ng dgen Ubricant an antistatic agent,

an anti oxi gerd Y4 %é?’%theo diheJike By e blgndgd wth the curable
e

resin conp Sition to use in the present |nvent|on |n t he ranges
in which thgefdfcts ¢fortha prigsent invention are 5 not inpaired.
[0067] I'n the qgaomsent invention, the aforenentioned curable resin
conposition can bejprepared by m xing and di spersing respective

conponent s. RAspeitQehof Rai xi ng and di spersing respective 10
conponents is n icularly limted, and the conponents can be

m xed and diage 3 a coﬁ@entionally known net hod. [0068]
Furthernore, 7in the present i nvention, the aforenentioned respective
conponents may be jg xed in the presence or absence of 15 a solvent to
prepare a curable resin conposition in a liquid form The solvent to

be used at thesdiie 5 ARL Barhhadl adly dd Mt ed-aSchONgiadebbniidntly a
i nactive with respect to respective conmponents. Exanples thereof

i ncl ude keieRes icbrasnacedonep; Meichyk Bidwt Jeet oner( MBK)S i8es hyidroxyl
i sobutyl ketone (M BK), diisobutyl ketone 20 (DI BK), cycl ohexanone,

di acet oneyralugghol (DAA) and the |ike; aromatic hydrocarbons such as
benzene, xylene, toluene and the |ike; alcohols such as nethyl

al cofidl , et HylhealiceholFonmegper @dyl al cohol, n-butyl al cohol and the

i ke; ceIIosoIves such aslnetq¥l ceIIosoIve et hyl cell osolve, butyl

cel | osol ve, mefk 8l | 0o,

R® R10 RIS R4 &)
R20, R16
RS Ri7

wherein, in the formula, R® to R?® are each independently a
monovalent organic group; and at least one of R® to R?® is a hydroxyl
group or a carboxyl group.

15 [00586]

Examples of the aromatic carboxylic acid include benzoic acid
derivatives such as benzoic acid, phthalic acid, isophthalic acid,
terephthalic acid, hemimellitic acid, trimellitic acid, trimesic
acid, mellophanic acid, prehnitic acid, pyromellitic acid,

20 mellitic acid, =xylic acid, hemellitic acid, mesitylene acid,



25 acet ate, et hyl cel | osol veacet at eandt hel i ke;
N- net hyl - 2- pyrrol i done( NWP) , t et rahydr of uran( THE' ),
dinethylfornanide(DNF),dibasicester(DBE% ethyl 35 3-ethoxypropionate
(EEP), dinethyl carbonate (DMC) and the Pike. The anount of the
solvent in use is preferably within the range in which the solid
concentration in the conponents mxed in the solvent is from10 to
60% by W1 B{I00693CIH) FREHABplEsd c RegianiConpesiti 6alicylis @Aedd,
pr esent ;g%ﬁn,ion a thermoplastic resin conposition may al so be used

[

as the r AN ZORe IR nopt ASE+RYFESXRPRBAPLS| BFdA t §HE1sic

din th t 10 i i t ai d havi f) _
Funct i on > G-C1 ang EO0FTRGVRGBRE e Thodl | ke T AU LT BPY 1He acid,
th | agtd_C. hes the fill.er, ~ [,0070] (i .
Ther mopl agtT ¢ FOa SR CE O B Ron el e B e o

in thg presept ipyention inglude e{éﬁp&hé{egg ﬁ%@ida Bgl.»wg@xlfeglngtgﬂgh as

resin, a polyvinyl butyral resin, a viny orrde resin, a

acrylic resinyi i RRSRONY- Ha@dithoid RRIKES1ES IE%HRr o gnql-xﬁiagh%o&%sia%id,
a pol yanide-inide resin, a siloxane-nodified pol'yimde resin, a 20

pol ybut adi, ene -aSiyidir Xy -26alphe N8 %l Mhcidl SAyd eABel €3kB; @henolphthalin;
pol yet hyl ene resin, a polypropylene resin, a polyamde resin, a

cel | ul oselipg®ine,] ian sicdebuny ehe rndsen, a vinyl ether resin, a liquid
crystal polyner resin, a polyphenylene sulfide resin, a pol yphenyl ene
et her resin,[0&8530dl yet her sul fone resin, a 25 polyetherimde resin, a
pol yet heret her ketone resin, a polyurethane resin, a
Styré%e-buté@péﬁei§@§ﬁenéibdﬁﬁiyﬁﬁﬁﬁth invention, preferably used is a

styrene-et hyl ene-butyl ene-styrene copol yner, a pol yacetal resin,
compound which has a’flux function and acts as a curing agent for

the curable resin. That is, as the compound having a flux function
to be used in the present invention, preferably used is a compound
which exerts the effect of reducing an oxide layer on the surface
15 of metal such as the metal layer and terminal, and has a functional
group capable of reacting with a curable resin. The functional
group is suitably selected depending on the kind of the curable
resin. For example, when an epoxy resin is used as the curable
resin, the functional group is preferably capable of reacting with
20  an epoxy group such as a carboxyl group, a hydroxyl group and an
amino group. The compound having a flux functior which also acts
as the curing agent reduces the oxide layer on the surface of metal
such as the metal layer and terminal to improve wettability on the
surface of the metal, and to facilitate formation of the conductive
25 area. Also, after the conductive area is formed, the elastic
modulus or Tg of the resin can be increased with the addition of

the compound to the curable resin. Meanwhile, by the action of



36 a polyvinyl acetal resin, a butyl rubber, a chloroprene rubber, an

acrylonitrile-butadi ene copolyner, an acrylonitrile-butadi ene-acrylic

acid copolyner, an acrylonitrile-butadi gpe-styrene copol yner,

pol yvinyl acetate and 5 the like. The thernoplastic resin may be a

single polymer or may be a copol yner consisting of two or nore kinds

of the afqrenentioned.thernoplastic resins. [0071] The soften

poi nt of e THE zijsat"fjéigr &simm 1% #&th@npéar itifluﬁ acrqrylr}q n%%eélggg t‘)autflux

it is prefe I t i r
%Jrraeﬁfqailmr% SR 0n0L ULy L NAM 12, d20E 08, £ENLI0RAIPaL PURIa sed

t han t he poi nt yEer cons I ng the conductive
connect i qghgg&%sidﬁgtgéﬂn 'é%ﬁﬁﬁgé&ﬂﬁly equal to or nore than 20
degrees centigrade |l ower, and norée preferably equal to or nore than
30 degrees Ipmeentigrade |ower. [0072] Meanwhi | e, the

deconposition tenperature of the thernoplastic resin is not

parti gul ar | YsudhTiat @8mpbuhdi hat snrefanablfyneguan pecderaple hhamtlQeast
degrees centigrade higher than the nelting point 20 of the netal

| ayer consid tdstribag iihegreapducFoveeganpéel i woenadereadxy passiculardsed as
preferably equal to or nore than 20 degrees centigrade higher, and

nmor e prefdreabtyraglal réesior mereptlksn 30 deyr eespoendi gnadadei ghemphatic
[0073] 25The content of the thernoplastic resin may be suitably set
dependi nglicre nhies lgrom ¢ 1d hend hepmbpragei &iavdgion & orpoReXYbndrAuRsand a
37 For exanpl e, when a thernoplastic resin conpositionis in a
liquid f FHRNARE COIMEEHY ofI AP t her mopl astic resin is preferably.

|t t.h 10% b i ght, . ) f bl |t ,
caual o or ot e Lhan 10% by, YeLGhL o e Br el SLABEL <Al 10,90 TRee 1
ight, furth f bl [ ¢ t han. 25% b j.aht.,
velght . AT IoEe BEELs" BRSO 0,00 4TB0 o AN ARPAY AR o
ti I f bl - % b iqht
part cul Scor €1 G501 11 AL 010 AREe LR, A5 VST - 03260 o

it is pr%ﬁ%@%@ﬂéﬁ%ﬁ“ﬁcﬁélfH,'§§§m§ 3t LQQ%hy eeicghtyn SHE YR G cyclic.

preferably equal to or 'l ess than 95% by wei ght, further preferably

equal t o Mark@SS.d,hanReA00h &% Weirgitic hyttbek rBBheg poeh erabkycedqual it ay
or less than 75% by wei ght, much nore preferably equal to or |ess

t han 165%dey Meicgit oramd-geatHddul arly preferably equal to or |ess than
55% by wei ght .
[0059]
Such.an aliphatic dicarboxylic acid is preferably a compound in
which, in the above formula (1), n is an integer of from 1 to 20.
When n in the above formula (1} is within the above range, flux
20 activity, outgas at the time of adhesion, and a balance between
the elastic modulus and glass transition temperature after curing
of the conductive connecting material are excellent. In particular,
n is preferably equal to or more than 3 from the fact that an
increase in the elastic modulus after curing of the conductive
25 connecting material may be suppressed and adhesion to an adherend

may be improved. Furthermore, n is preferably equal to or less

than 10 from the fact that a decrease in the elastic modulus may



15When a thernoplastic resin conpositionis in a solid form the
content of the thernoplastic resin is preferably equal to or nore
than 5% by wei ght, nore preferably equal_to or nore than 10% by

wei ght, further preferably equal to or fbre than 15% by wei ght, and
particularly preferably equal to or nore than 20% by wei ght, 20 based
on the total weight of the thernoplastic resin conposition.

Meanwhi | &2 j FUPEr%é?@raﬁﬂC&/ BhBalcargast ijags st e hhab Dbt By MRei ghe, fvgitder
preferably e to or less than 85% by weight, further preferably
equal to%ﬂp(aﬁﬁgthan 80% by wei ght, further nore preferably equal to
or |ess thaqwé%é)by wei ght, much nore preferably 25 equal to or |ess
t han 65% by H and particularly preferably equal to or less than

55% by wei 1 hi
t he a%03§'9§§an§ﬁ%% E)glec Pfggﬁlconne % yﬁé%;%kggaﬁaég%ﬂﬁﬁﬁ%%ﬁhpthe
dh ff » :
[007a] (TG F o v e T tc‘?“'jﬂ%b et TP A T Lo aeid,

funct i on.suesilcans GOUPL 80, agentiand iher addiig Veﬁn&@c?ﬁe&?@f’cf Qkiq,
the thernoplastic resin conposition of the present invention nay be

t he sane dasielcheseidescridied iritBeaatanerenticaned ted)aGdtabkaiBesi Acid,
Conposition. The contents of respective conponents, preferable

conpoundpeanddbapradoudic anidaptdiadsiciatcalisd d heigamprasdddiasRiioic acid,
described in the Curable Resin Conposition. [0075] In the present

i nvent i oricasencdbbdcresid aunpdsi Liba. i dnpref ehabky psefeesbinesed are
resin conposition. It is nore preferable 15 to contain an epoxy resin

i n ahlamsdabief atddy 0s90%rby weilght sehafilkl ecidnaad dedentinefliditoacid,

80% by weight, a curing agent in an
while' particularly preferably used is sebacic acid.

[0061]
Examples of the aforementioned compound having a carboxyl group
and a phenclic hydroxyl group include benzoic acid derivatives such

15 as salicylic acid, 2,3-dihydroxybenzoic acid,
2,4-dihydroxybenzoic acid, gentisic acid (2,5-dihydroxybenzoic
acid), 2,6-dihydroxybenzoic acid, 3,4-dihydroxybenzoic acid,
gallic acid (3,4, 5-trihydroxybenzoic acid) and the like; naphthoic
acid derivatives such as 1,4-dihydroxy-2-naphthoic acid,

20 3, 5-dihydroxy-2-naphthoic acid and the like; phenolphthalin;
diphenolic acid and the like. Among these, preferably used are
phenolphthalin, gentisic acid, 2,4-dihydroxybenzoic acid and
Z2,6-dihydroxybenzoic acid, while particularly preferably used are
phenolphthalin and gentisic acid.

25 [0062]

The compounds having a flux function may be used singly or may

be used in combination of two or more kinds. Furthermore, any of



anount of 0.1 to 50% by weight, a filmformng resin in an anmount of
5 to 50% by wei ght and a conpound having a flux function in an anount
of 1 to 50% by wei ght, based on the total weight of the resin 20
conposition. Meanwhile, it is further preferable to contain an epoxy
resin in an amount of 20 to 80% by weight, a filler in an amunt of

10 to 70%b i ght i ng. t, | .of 0. 40% by.

10,0, 7O BCHLTR SO, I, B0 SRR o, 0,2 10, 020, oo
i I i i t. of .25 t % : :

o Lo 120 A MISHLED A0, BN L 8 RIR A hcico in

Meanwhi | e, 5.t | ri preferable to contain an epoxy resin in
B S Ll

an anount o y weight, a filler in 39 an anount of 20 to
60% by wei ghtppgajcuring agent in an amount of 0.5 to 30% by weight, a
filmformng resin in an anount of 15 to 40% by wei ght and a conpound

having a fl unef uRGit it | Brann_MisipAind hev2586 by seighfunbesed 88y be
the total weight of the resin 5 conposition. [0076] The thi ckness
of the resiitdyesetdépengnsluct te fomedt thg swtiar calnpokithen in use.
present invention is not particularly limted, but it is preferably
equal to or Foorexéhgphel wmen mneer ps efi eraidos iggiual 130ib @ digmydefeiman the
3 mand particularly preferably equal to or nore than 5 pm

Meanwhi | eonttieaty hif ckive szorafourtie hegding & aiderx ifsingitdfosr Bl yr ekpidbty asual
| ess than 200 pm nore preferably equal to or |less than 150 pm and

parti cul &9 grpreferdnly léqualveidhsr, Mess PRagc18blpridiett RE more than

t hi ckness of the resin lLayer js within the
10 % by weight and articularly preferably equal to or more than 3%

by weight, based on the total weight of the curable resin
composition. Meanwhile, it is preferably equal to or less than
50% by weight, more preferably equal to or less than 40% by weight,
further preferably equal to or less than 30% by weight and
15 particularly preferably equal to or less than 25% by weight.
When the resin composition is in a solid form, the content of
the compound having a flux function is preferably equal to or more
than 1% by weight, more preferably equal to or more than 2% by weight
and particularly preferably equal to or more than 3% by weight,
20 based on the total weight of the curable resin composition.
Meanwhile, it is preferably equal to or less than 50% by weight,
more preferably equal to or less than 40% by weight, further
preferably equal to or less than 30% by weight and particularly
preferably equal to or less than 25% by weight.
25 When the content of the compound having a flux function is within
the above range, oxide layers on surfaces of metal layer and

terminal can be removed to the extent that it can be electrically



15 above range, the gap between adjacent term nals can be

sufficiently filled with the resin conposition. Therefore, after the
resin conposition is cured, nechanical adhesion strength after
solidification and el ectrical connection®between opposed term nal s

can be sufficiently ensured, and connecting termnals 20 can al so be
produced. [0077] VWWhen the conductive connecting material of the
present iGRPERGIGE -coRbaLRe rAICEEYr HhPTya ofe 3 B’ i PR Bl o dramihet icogable
of respective resin layers nay be the same or may be_ different

dependi ng G h8 205 % itiaeof £ e imshi fheorpiremtd iGirube i ¢ 91 erergsed
in fornmulations. Physical propertjes such as th |t viscosity and .
the sof t &M FGt Spatattr eNBFORGEPERE| Tho1 b7 MUY LIS Py @k FECARELN-
or different. 40 For_ exanpl e, resin.layer. in aliguid formand a
Cesin | sy SN s TR TR e b ls8d 9TR [¢SbiTris Gh. Of 0678] CRgeacted
t he resi r.of r.e i .i.0N he a li_near 5
expangio%oggé%PFngkp%gfaf?gﬁ%rggﬁﬁggﬁ%ngbugg %g%%%gséggfees
centigrade ijgopigferably from3 to 70 ppm In this case, the stress
applied to a connection portion for electrically connecting

el ectroni ¢ nenher sigausedoby ]t hgr maknexpansi on due to heating upon
nmounti ng of conponents or a heat cycle test may be reduced. 10[0079]

(2) Metal LayemplesThe it alillamgetolipltihe Ppyeserio bBvepkiom ithedpresent
| ayer consisting of a nmetal foil. The netal |ayer may be formed on at
| east a powventnoof irdmeludsi anl apErxiigilang acanpView egemty ben f aromdtic
on the entire 15 surface of the resin layer. [0080] The shape of the
met al0 | ayéngirsonse ipangi eulaes ylangicewlingperedeterm ide shape MHyhbéhe
formed in a repeated pattern, or the _
addition of the silane coupling agent, adhesion between the bonding
member and the conductive connecting material can be improved. The
silane coupling agents may be used singly or may be used in
combination ¢f two or more kinds.
15 [0065]
The content of the silane coupling agent may be suitably selected
depending on the kinds of the bonding member and the curable resin.
For example, the content of the silane coupling agent is preferably
equal to or more than 0.01% by weight, more preferably equal to
20 or mere than 0.05% by weight and particularly preferably equal to
or mere than 0.1% by weight, based on the total weight of the curable
resin composition. Meanwhile, it is preferably equal to or less
than 2% by weight, more preferably equal to or less than 1.5% by
weight and particularly preferably equal to or less than 1% by
25 weight.
[0066]

A plasticizing agent, a stabilizing agent, an



shape may be irregular. A regular shape and an irregul ar shape 20 may
coexist. Fig. 1 is a schematic plan view illustrating one exanple of
the shape of the netal layer. Metal layggs 110 having vari ous shapes
are formed on resin layers 120. Exanples of the shape of the netal

| ayer include (a) a dotted line-like hole pattern, (b) a stripe

Checker | gt HEAN ARG M B R0 R A B
mul ti pl e déé'ﬂ? RA! LI A8 £LhQWN 5 'ngéﬁkngnélorﬂe éele_Eé‘Hﬁé AE B AMdg thh
ana nma

exanpl es y be conbined Or epen I ng n pur poses

and appl i\gat I:oneH1[008Llin combfs PPEEMROHIRAL OF nt P RE£SE€Mt invention
i nvention, when a full grid type adherend is connected such that an

el ectrodert athe onpactied Jisidh plrrced it dhe fiHd reactimntion are
surface of the adherend, it is preferable to forma sheet-I|ike netal

| ayer 50n ridte ienddirreedsur face of the resin layer. [0082] Meanwhil e,

when a peripheral type adherend is connected such 10 that an

el ectrode tdO¥&donnected is placed in the periphery of the

connection surface of the adherend, it is preferable to forma netal

| ayer in a dépedhedrpaserin loveatlosastthe paferencotiene@sicirelyer resin
fromthe viewpoints of effectlve use of the metal |ayer and the

absence GPMRGTHHEE Ml HrEPHEdedh THdjidce Mk |d@nNs®edly respective

cemponents. A method of mixing and dispersing respective
10 compcnents is not particularly limited, and the components can be
mixed and dispersed in a conventionally known method.
[0068] |
Furthermore, in the present invention, the aforementicned
respective components may be mixed in the presence or absence of
15 a solvent to prepare a curable resin composition in a liguid form.
The solvent to be used at this time is not particularly limited
as long as it is inactive with respect to respective components.
Examples thereof include ketones such as acetone, methyl ethyl
ketcne (MEK), methyl isobutyl ketone (MIBK), diisobutyl ketone
20 (DIBK), cyclohexanone, diacetone alcohol (DAA) and the like;
aromatic hydrocarbons such as benzene, xylene, toluene and the
like; alcohols such as methyl alcohol, ethyl alcohel, isopropyl
alcohol, n-butyl alcohel and the like; cellosolves such as methyl
cellosolve, ethyl celleosolve, butyl cellosolve, methyl cellosclve
25 acetate, ethyl cellosolve acetate and the like;
N-methyl-2-pyrrolidone (NMP) , tetrahydrofuran (THE) ,

dimethylformamide (DMF) , dibasic ester (DBE) , ethyl



15 In this case, the shape of the netal |ayer naybe suitably sel ected
depending on the pitch, formand the |like of the electrode. [0083]

The netal |ayer to be used in the present invention preferably has an
oxi de layer on a surface of the netal I&?er that can be 20 renoved by
the reduction of the conpound having a flux function. The netal |ayer
is preferably nade of an alloy of at |east two or nore netal s

sel ect ed FrOREHPGRIR adEhJiESE ) ng démetpiyl( Spybonagd (F4Y) and vdre like.
(Ag), bisnuth (Bi), indium(ln), zinc (Zn), nickel (N ), antinony

(Sb), irofq BV G diR CRAYYETJolid L&D I ySmFefiiFAlds (ted iandie range
copper (Cu i,n al one., [0084] Amgng thes i n _considerati.on of,

., .ar .t e
the mel t it “PEFE A diik oS o T Ege TBONCRE S A Kt 4 the
| ayer, r refera u are solder f.oil.s consisting of alloys
contain?%ﬁﬁg%ngugﬁ gg% nﬁggt§1%§?,Q¥uY%§%H§' al l oy, Sn-Ag-Cu all oy,
Sn-|n5alloy[§@%9§n-Ag alloy that are | ead-free solders. \Wen Sn-Pb
alloy is used, the content 5 ratio of tin is preferably equal to or

more than 3Q%,byneelght -and d @%_%ihh@%mé:%%‘%{%%nwei ght, nmore preferably
equal to or nore than 35% by wei ght and | ess than 100% by wei ght, and

particul arl ynpteé giraddeneguabntgon, MNR idd] A%V e¥eh Il mposition may
Meanwhile, it is preferably |less than 100% by wei ght. Furthernore,

when | eadllske®elseal der shar ecyded coip@sdeibent ratio of tinis
preferably equal to or nore than 15% by wei ght and | ess than 100% by
wei ght, nor &hpr ehermbbyaegial résior compest haon 20861y weddhin ahe bessent
than 100% by wei ght, and particularly preferably equal to or nore

t hanl®5%ipyendight canddiess a ampoowW byaweaight . £ Pref énabkéorxaapkédane
of 15 the Sn-Pb all oy include Sn63-Pb (nelting point: 183 degrees .
centi gr ad€YPLlSRI32GAGL P B ERE freker nhn peidittiop Fodielye dée ratliagitddeyesin
Sn- 3. 5Ag ggel ing,&gint: 221 de%rees centigrade), Sn-58Bi (nelting
point: 18 déé?e d-cEhti GPalEfFE=8RTY.-0Zn (melting point: 199 degrees
centigrade)Toigbg.SAg-O.SBi-3.0In (melting 20 point: 193 degrees
centigrade), "Au-20Sn (nelting point: 280 degrees centigrade) and the

| i ke. [0085].Th .he suitably sel ected dependi ng on
heat resi st ﬁZe%8g§g§béF§¥?%o%?élﬁenber and a sem conductor device to

15 Examples of the thermoplastic resin to be used in the present
invention include vinyl acetate, a polyvinyl alcohol resin, a
'polyvinyl butyral resin, a vinyl chloride resin, a (meth) acrylic
resin, a phenoxy resin, & polyester resin, a polyimide resin, a
polyamide-imide resin, a siloxane-modified polyimide resin, a

20 polybutadiene resin, an acrylic resin, a styrene resin, a
polyethylene resin, a polypropylene resin, a polyamide resin, a
cellulose resin, an isobutylene resin, a vinyl ether resin, a
liquid crystal polymer resin, a polyphenylene sulfide resin, a
polyphenylene ether resin, a polyether sulfone resin, a

25 polyetherimide resin, a polyetherether ketone resin, a
polyurethane resin, a styrene-butadiene-styrene copolymer, a

styrene-ethylene-butylene-styrene copolymer, a polyacetal resin,



25 be connected. For exanple, regarding connection between term nals
in a sem conductor device, in order to prevent damage of nenbers of

the sem conductor device due to heat higtory, it is preferable 43 to
use a nmetal layer having a nelting point of equal to or |ess than 330
degrees centigrade (nore preferably equal to or |less than 300 degrees

centigrade, particularl referably al. to,or less an 280 degrees
centi grade péﬁd"ﬂﬂﬁh@rc%ﬁﬂ@‘f erapl’y @qﬁf’gﬂ%%]o P %es 5 &ﬁ%@“&e%@esﬂ'
centigrade). In .additi.on, ,in order to e heat resistance of the
sem conddtt 6 elvcincletra éerbdgcéanc{ll%c S o Ogtsyq\}\r(leeg:rf teaglr mnals, it is

f bl e a et _havi |11 J f |t
et r bl S Tl s e o JI 0B 0.y Olyeauel o o

nore than grees centigra to or nore

than 110 18851 oantd 94 ades st 14 \pardd %b%rﬂfy)hem,eg;si?@wy@%@été& and

or nore than 120 degrees centigradé). The melfing point of the netal

| ayer smayHee 11easur ede Ushdgndp th £ £ endd Bl nSCARRI BYs CALDEI BBl @fer or may
(DSC). [0086] The thickness of the netal |ayer may be suitably

sel ect ed pkba depssidingr ebnkhetgap detweesr appesetndenfi taé S fddementioned
di stance between adjacent termnals and the |ike. For exanple, in the
case of odrnectdlersthet weenirsespective connecting termnals of a

sem conduct or chip, a substrate, a sem conductor wafer and the |ike

in a sem corld@citldr device, the thickness of the metal l|ayer is 20
preferably equal to or nore than 0.5 pm nore preferably equal to or
nore than 3 Th@ as@ff&ningul BPEPLprefer BbPy EyEToRbPBFLAoree$Han 55 not

m Meanwhile, it is preferabl equal .to or | ess_.than 100
P 10 particularlyliimited, %utqgt is preferably equal té”gr more than

10 degrees centigrade lower than the melting point of the metal

layer constituting ﬁhe conductive connecting material,

particularly preferably equal to or more than 20 degrees centigrade

lower, and more preferably equal to or more than 30 degrees
15 centigrade lower.

[0072]

Meanwhile, the decomposition temperature of the thermoplastic
resin is not particularly limited, but it is preferably equal to
or more than 10 degrees centigrade higher than the melting point

20 of the metal layer constituting the conductive connecting material,
particularly preferably egual to or more than 20 degrees centigrade
higher, and more preferably equal to or more than 30 degrees
centigrade higher.

[0073]

25 The content of the thermoplastic resin may be suitably set
depending on the form of the thermoplastic resin composition in

use.



nore preferably equal to or less than 50 pmand particularly

preferably equal to or less than 20 pm Wen the thickness of the 25
netal layer is |ess than the aforenentioned lower Iimt, the nunber

of unconnected terninals tends to be inéfeased due to lack of netal

for constituting the conductive portion. On the other hand, when 44
the thickness exceeds the aforenentioned upper limt, shorting
circuit tend®t &xeayils, Jtwair deeawseopiadetar F¢agnofopPPEgEAgn 1s in a

bet ween adj acent term npals due to excess netal. [0087] 5Exanpl es of
the met hdd ¥dF préPar FAg CHetat dfajée FRerngelaskeenbysin Wihirgefgrably

nmetal |ayer i.s_prepared by roll] of mass of ingot or the |ike and a
ot hod | EaH ol %5 SRelREe gi}@? #égf T By di P %R%’{?o‘? ]iﬁbr?,quall to or
sputteri . blating.or,the plike to resin.ayer. Furthe exa e

oP e 1hirsh HRER" 9 8 b e A At Rl S BUBT y BT SRS than
i ncl ugde & e Iy [ t | C [ o
Lrede?ergpﬁekgggf?gpﬁ? gﬂﬁg?%gdﬁ%ﬁéaﬁféﬁégégﬁgdg é?ﬁ?%% pgT%%ﬁr¥q§? 25%

formed byelehiRg, HudhBokkkere Add yreihad 4 O\Mﬂﬂn??ﬁ%m abs! @y @kilght,

formed by evaporation, sputtering, plating or the e using a

Shi3|dinﬁn@]éthi@uE&%KFObrbEérbbK9-eééﬁ@0§§]oﬂwﬁbfé”ﬁﬁﬁﬁ 0fs theweight,

netal |ayer 1s preferably equal to or nore than 5% by wei ght, nore

pr ef er abbysequah tive arotmlr erctiian: 20% by w¥ed Ghdp Bk Pantdsaw abhposition.
preferably equal to or nore than 30% by wei ght, based on the total

wei ght oMekhehddrduiti ve momiecdb hy Rfhaiatcer bal 1edeatrtvdn 116009 oy seight,
preferably |l ess than 100% by wei ght,

10 more preferably equal to or less than 95% by weight, further
preferably equal to or less than 90% by weight, further more
preferably equal to or less than 75% by weight, much more preferably
equal to or less than 65% by weight, and particularly preferably
equal to or less than 55% by weight.

15 When a thermoplastic resin composition is in a solid form, the
content of the thermoplastic resin is preferably equal to or more
than 5% by weight, more preferably equal to or more than 10% by
weilght, further preferably equal to or more than 15% by weight,
and particularly preferably equal to or more than 20% by weight,

20 based on the total weight of the thermoplastic resin composition.
Meanwhile, it is preferably equal to or less than 90% by weight,
more preferably equal to or less than 85% by weight, further
preferably equal to or less than 80% by weight, further more
preferably equal to or less than 75% by weight, much more preferably

26 equal to or less than 65% by weight, and particularly preferably
egual to or less than 55% by weight.

When the content of the thermoplastic resin is within the above



nore preferably equal to or | ess than 80% by wei ght and particularly
preferably equal to or less than 70% by wei ght. Wen the content of
the nmetal layer is less than the aforengptioned lower limt, the
nunber of unconnected terminals is increased due to | ack of 25 netal
for constituting the conductive portion in sone cases. On the other

hand, when the conptent. of.the netal | ayer e eds th ti d.
upper 1| rﬁafl,gemi%jg%@r?%?hesggggfﬁ&sﬂt fxfﬂﬁ%ﬁiﬂ_ " e %éggﬁﬂe%?@f%fm
occur ue 0O e ess netal. ern V. , (0]

PRt et e R R R Tl 5 e dl e SRankant ©

the conductiygcannecting material. 5 For exanple, the content of the
(073
netal |ayer is preferably equal to or nore than 1% by vol une, nore

preferably equal 99" AR ithRan 5% by volunme and particularly
preferably equal to or nore than 10% by vol unme, based on the

condugtive @oRReqkirNga NBREd@hd HBANNIE €lukt fiscPieheraldyl Ao ing
or less than 90% by volune, nore 10 preferably equal to or |ess than
80% by velgerr and panhkircubankyvpeseter bl ysequadr ttheortHeaswod et i0%esin
by volunme. Wen the content of the netal layer is |less than the

af or enentdconeds ltawer 4f nihe phesavnbénvehtuncomzectied tlee nBamksaiss those
i ncreased due to |lack of netal for constituting the conductive

portion idesumbearhsesshcOnfosemhatovherd frnfurahés RawinSoremsisfiorhe The
metal | ayer exceeds the aforenentioned upper limt, bridging between

adj acent aosytEnta sofenessreciehst | wasmaneife t Brekesablaet @PmPPwedd] and
In the present inventign, the formof the conductive connecti

, 2Q
nateﬂpalHﬁ%ﬁQQ¥%ﬂﬂt@ﬂﬂﬂ?%ﬁﬂ%ﬁ?eﬁlﬂ%pE%%iﬁ@m%na?hEhPB?WPBFCFHE%Peﬁqﬁthe

Curable Resin Composition.
[0075]
In the present invention, a curable resin composition is
preferably used as the resin composition. It is more preferable
15 to contain an epoxy resin in an amount of 10 to 90% by weight, a
filler in an amount of 1 to 80% by weight, a curing agent in an
amount of 0.1 to 50% by weight, a film forming resin in an amount
of 5 to 50% by weight and a compound having a flux function in an
amount of 1 to 50% by weight, based on the total weight of the resin
20 composition. Meanwhile, it is further preferable to contain an
epoxy resin in an amount of 20 to 80% by weight, a filler in an
amount of 10 to 70% by weight, a curing agent in an amount of 0.2
to 40% by weight, a film forming resin in an amount of 10 to 45%
by weight and a compound having a flux function in an amount of
25 2 to 40% by weight, based on the total weilght of the resin
composition. Meanwhile, it is particularly preferable to contain

an epoxy resin in an amount of 35 to 55% by weight, a filler in



conposition and the like. For exanple, in the case of the resin
conposition in a liquid form a product in which the resin

conposition is coated on both sides of the netal |ayer, or a product

in which the resin conposition is coated’on the surface of a release

25 substrate such as a pol yester sheet, drying and filmformng are
performed at a predeterm ned tenperature for the purpose of

seni - cur idfy B EYagd) 28r tehéOki ke, wahdhaf t @rcehbng tdaeHetidl drayasouns of
is attached thereto to forma filmor the |ike can be provided as the

conduct i We X &hedd Ry WELEPCal @ fhlbnormiaIoreshe Yesith awHpYsiaf d to
inasolid.for a product in which varnish of the resin

Composi t 1 GYoLELeBs A GPEHRTC JoF GLNY ¢ st CHhr S S s an amount
surface of rel easg substra such as a | yester. sheet, dryi is .
perforneéﬁ%?gét%rgggtéyn?ﬁégkgén%gﬁg UFE{QQH% PO Y%b?h?h8¥n§ﬁﬁlr651n
Iayer5isCQk&Q%q%gchhereto or subjected to evaporation or the like to
forma filmcan be provided as the conductive connecting material.

10[ 0091] [cbPeaddi tion, the conductive connecting material of the
present invention and the nmetal |ayer to be used for the conductive

connecting makethakkaanshgrenhessesh mpysderit a rnhaner karRkaebnh@cting
termnals. 15[0092] The t hickness of the conductive connecting

mat eri al maftetrtie lpoesend piresenti onvést Neh panbiccphat iyulan y admibidd,i but
is preferably equal to or nore than 1 pm nore preferably equal to or
nore thant3ipmeaatepsivly cuduerl yopoefmsablhaeqiabmt anare moref eirfadnl Yvequal
pm 20 Meanwhile, it is preferably equal to or Iess than 200 pm nore
pref éd ablty eguabreotivin|Esw ehdnpds0ipmlandypprefendlal ¥ yequaf eralpirymore
equal to or less than 100 pm Wen the thickness of the conductive .
connect i k§eRater PBI | sMAREHPALEhe Wfor ERbRkNOREd Hfanges theéigaplayer is
bet ween adjgceng termnals can be sufficiently filled with the 25
resin coRPESPERGRY PRUAHATRiON 1avechdancalVadRediort Sthedfgianaf egual to
curing or_s Iidi£ ing ﬁb t he resi n conponent and. the .el ectri.cal
connect i 8A b&FRe ﬁaFe} n@?§“5§é%§%ﬁﬂq %£;%13ﬁ gy equal %o or less
than 100 ym. When the thickness of the resin layer is within the
15 | above range, the gap between adjacent terminals can be sufficiently
filled with the resin composition. Therefore, after the resin
composition is cured, mechanical adhesion strength after
solidification and electrical <connection between opposed
terminals can be sufficiently ensured, and connecting terminals
20  can also be produced.

[0077]

When the conductive connecting material of the present invention
contains a plurality of resin layers, formulations of respective
resin layers may be the same or may be different depending on the

25 kind of the resin component in use and difference in formulations.

Physical properties such as the melt viscosity and the softening

temperature of respective resin layers may be the same or different.



47 be sufficiently ensured. Mreover, it is also possible to produce
connecting term nals dependi ng on purposes and applications. [0093]
Herei nafter, the nethod for producing a,gonductive connecting 5

material will be described. When the resin conposition to be used

in the present inventionis in aliquid format 25 degrees

centigra f or_exanpl e, the tal layer.is 1 rsed in the resin .
oot {1 (AL TG 6 YR O Gnb HRbR nECE BT (3 g4 abver in
liquid foar mto a elre.rﬁag/ t%oet mélgfi%ceé k3 f.the metal |ayer, thereby

pr oduci ng the “conduct i v conneéilng material ot the pr esent

i nvention. gt is necessary to control the thickness of the resin
conposition, a néthod in which the netal |layer imrersed in the resin
conposi tion gy ankiau & fgrd §rRasSedetBhRUMY éhbasn CoRLEAvEAN,8A ihear
certain gap, or a method in which 15 the resin conposition in a

liqui g f rpdrss SR aYSSE B5¢ N8 SPr & oe0®RIm Ofcriigherdt kee cap he0 degrees
enpl oyed to produce the conductive connecting material. [0094] When

the resi caronpRsidd aB po=beraised firont Recpesemt. | DuertiOra2@,i she staress
filmformat 25 degrees centigrade, for exanple, the conductive
connect i nppiEiteat | &b can cbenpeadocededont idre Mammeeldescichelly belcowmecting
First, a varnish of the resin conposition dissolved in an organic

sol vent islaatad onethersuedased dfy dhesmedsexpansi patdis tohhagt Bng upon
pol yester sheet, and drying and 25 filmform ng are perforned at a

pr edet er MAEY reEmidy VRO T Park Feate SiNFCormses f120h R efuqad -
form. Next, two filnms of the resin conposition forned on the rel ease
subst!Pat e ar%“ﬁ?@pared, 48 and the netal |ayer is sandw ched between

the two sheet b ubjected to lam nation using a hot roll,
t her eby preﬁgﬁih%tﬁﬁcgﬁﬁﬁ¥iive connecting material having three

| ayers consi.sti in,l r t r..ak I asi [
i ani ch tha rearsod FabE' P iEnrg el S BEIpaTEE £ TR cfiering
layer. Fudheforhen hhe eshachayslyd S rBhAsed AMRNSnSH aee t0f ddi& ion
nmetal |ayer using the above-described | am nation nethod, a conductive

connect i ngr MRkertainhayy @ 1Wa banees ¢08&i st iy, ol @ckRsHNohaes and re
a nmetal |ayer can be prepared. 10[ 0095] When a rolled netal |ayer

is uged, duheams Ar ldyerrdsinused;saas. a base substrate, and the
aforenmentioned resin conposition in a filmformis placed on both
surfaces or [@&0durface of the netal |ayer to be subjected to

| am nation using a hot roll, thereby 15 obtaining a rolled conductive
connect i ng rfgtcershalpe lof dAddi micorl Weerera isolniodd pesttdlculaydy ilsmided. A
the resin conposition in a varnish formis directly coated on both
sur f aces RFiedsite et shoee e ymdralfaraest lan@ Fefsiakast nagtern, or the

vol atilized, thereby preparing a rolled _conductive connecting
naterial?h?@ﬁb@@@]be irregular. A regular shape and an irregular shape

20 may coexist. Fig. 1 is a schematic plan view illustrating one
example of the shape of the metal layer. Metal layers 110 having
various shapes are formed on resin layers 120. Examples of the
shape of the metal layer include (a) a dotted line-like hole pattern,
(b) a stripe pattern, (c}) a polka-dot pattern, (d} a rectangle

25 pattern, (e) a checker pattern, (f) a frame pattern, (g) a lattice
pattern and (h) a multiple frame pattern as shown in Fig. 1. These

shapes are a part of examples and may be combined or modified



When a conductive connecting material is prepared with the use of a
netal layer in a pattern, a netal layer is placed on a rel ease
substrate, the netal layer is half-cut wwth a die fromthe netal
| ayer side, and excess netal |ayer is réhoved to prepare a netal 25
| ayer in a pattern. Then, the aforenentioned resin conposition in a
filmformmy be | am nated thereon using a hot roll. Wen the resin
| ayer is JRRAAHEW o FOUPCRAT ades P lilfetdend. layer 49 in a
pattern, the rel ease substrate is released and the resin conposition
inafilmfddR®y be further |anminated on the surface of the netal
| ayer in a &gttern .sit%htg t he surface on whjch tge re%in | ayer
8 Fied

is al ready for#ed. B HiE e .tfk.tﬁ'pﬁ?ﬁﬁmfi%veap@d?{&u&’ \ Yrhettthgype
e A gt S ] b, Hhe cahmvs s Bed L fes.

i tapl | . ski L, di i
and agpl Faatrohe BH00STTLS il Nkt hou 5 oR saus ng ErBbERETEe 1o
Conponent,rered2@1@ RAf E8Lm 4 NEddSti yethed  f oL QEOQHQHQQEﬁ%'re surface
el ectronic conponent according to the present |Kvent|on Wi | Jbe

descri bedr the fidsst metped for producing an el ectroni c conponent
according 15 to the present invention relates to a nethod for

connecti ng ti@omsicnal s usi ng the aforenenti oned conductive connecting
material, and involves a placement step of placing the conductive
connecti ng ietewhallehetdveenat perappesed ¢leet ndhieeenenter somnthtad such
plurality of termnals facing towards the inside and bringing the
condidi@t i v&az0 acomdectinegiemirebcalconnestedntiacpluicel tthe tpeupalkipheoly of
term nals of each of the two electronic nenbers, a heating step of

heati ng {thé aPbrereacrofedfesAdatt e admmendndg theitemrgfegadple to form
connecting the plurality of termnals of each of the two electronic
menbers £0l8aRh ‘GtRE 1Ph? FRGFATRE BBREBER| Ve 3fot ERBRs? PEEREANONT theesin

20 PLUTabi by, oF. LT MOS0 B0 8, o LDACs01L 8 LYLNgESteP o GurLng On,
prOdUCin%h%nagggﬁgéogkCr&ﬁ?B%Q?Q&H%ﬁP%E%&ﬂgb%%w%%% %ﬁ%%%g%t electrodes.
15 In this case, the shape of the metal layer may be suitably selected
depending on the pitch, form and the like of the electrode.
[(0083]
The metal layer to be used in the present invention preferably
has an oxide layer on a surface of the metal layer that can be
20 removed by the reduction of the compound having a flux function.
The metal layer is preferably made of an alloy of at least two or
more metals selected from the group consisting of tin (Sn), lead
{Pb), silver {Ag), bismuth (Bi), indium (In), zinc (Zn), nickel
(Ni), antimony (Sb), iron (Fe), aluminum (Al), gold (Au), germanium
25 {Ge) and copper (Cu), or tin alone.
[0084]

Among these, in consideration of the melting temperature and



50 invention can be used, for exanple, at the tine of connecting
termnals fornmed in sem conductor wafers, sem conductor chips, rigid
substrates, flexible substrates and othgyr el ectronic conponents.

5[ 0098] In the first nethod for producing an el ectroni c conponent
according to the present invention, steps involved in the connecting
met hod when .t he. Qggin conposi tion of the conductive connectLQ

materi al TR H b IR PRSI N Conposi tHotSrE sttt AT die
from steps_inval ved. in,th ; in t t. resin _
conpost &1t Lo i SefRToEEhb oL SRR IRA ARl Sl gpon 7 SnoP
case wherg { gl the_gQn iv&, capnect i tertaln 1

a curab!éEF% Un%ﬁg %%s?%%gfgﬁhagﬁpﬁg ?F%?ffgﬁpggi%en%?g?ﬂglggge mggf%(oy
the resinjayerchasaa-thecnppl @sts ¢ kBeheshiph Sz Oesy aratigdqasttdeontent
second enbodi nent, and these enbodi ments will be described

i ndepgndexdd 3 Jr0099] i § r&F&esip Bplkediaent bA hdwes fins! 308t BOOwd DFht and
produci ng an el ectronic conponent 20 according to the first

enbodi nentesnf titen prEsenty iwvasertid ,omoddenrsdfap 0f1 wannect ithg or more than
el ectronic nenbers to each other is carried out by heating the

conduct i @ fcoppestiggteret | Aésat thatenPéiaty eweigkgualando prrinonelarly
than the nelting point of the netal |ayer and a tenperature at which
curing ofpaefeeradslh daypdr tios ononotenplan éd)® 2y whilgtt-heMezephbte, it is
curing or solidifying the resin |layer is carried out by heating the

conduct i IRty AgStatbrral 08F Y t#sEitat uFBLTANSRAPER  cURFRGLAIC free

the resin layer is conpleted. 51 [0100] . ccording to_ this
prodd€ti oiP Ao @LS HSEE posSi ‘B%t%%t srégte]cq icé€|t§’nab§rgﬁﬁf%r%lﬂ%y HEE 2 to

d | ted t al t t, i nal f ti .
and 1o 1 GEmRHET eGP At PG RVed BB (RS L 3bl B P Rst AP SoRYod e, more
around {hg SANMCL] Y8 ACR, B9 forgsulln Ad 9K BULEENLAGANDE chan 1004
N S De

prevent ed by ensu e I'nsulatTon properti ween adj acen

term nal er r t i.abi Li of ,C i o
ot ween T3 g B e | ReadarFran, Sl otocehfre: fpen 258
el ectricaly yyeCioHie@nd® 1 Plana] i1000Mh efdiigil s ik & i PidsGnples of
circuit at one tine and to facilitate connecti on between el ectronic
menbass had ngnarpl widldyt yiatitheemgarads-pUVbrieevet ngbypcint ngl8Be degrees
curabl e resin conposition, the mechanical strength of the conductive
area or tdemtiimsasddat)i,ng &ned.fang-beSCoprowedlting point: 217 degrees

ly used

centigrade), Sn-3.5Ag (melting point: 221 degrees centigrade),
Sn-58Bi (melting point: 139 degrees centigrade), Sn-9.0Z2n (melting
point: 199 degrees centigrade), 8n-3.5A¢g-~0.5Bi-3.0In (melting
20 point: 193 degrees centigrade), Au-205n (melting pecint: 280
degrees centigrade) and the like.
[0085]
The metal layer may be suitably selected depending on heat
resistance of an electronic member and a semiconductor device to
25 be connected. For example, regarding connection between terminals
in a semiconductor device, in order to prevent damage of members

of the semiconductor device due to heat history, it is preferable



15[ 0101] Hereinafter, a preferred enbodi nent of the first nethod
for producing an el ectronic conponent according to the first
enbodi nent of the present invention will be described in detail wth
reference to the drawi ngs, but the connééting nethod of the 20
present invention is not limted to the drawings. (a) Placenent Step
First, as shown in Fig. 2, a substrate 10 on which a plurality of
term nal SOl Vs & r.metm%dd@m ravgutes tar ated tAmgo podtiite v fa egiugdaltiot profless
termnals 21 are provided are positioned such that the plurality 25
of terni fA128 $397IBPPOEN HigHane pmarsl prsierakbby matElls tp1or Aless than
conductiggxfonnectingﬁnateri a_netal |ayer 110 and resin

(o

| 30 havin
| ayers 120 %GREGEES nalé‘&ﬁaspeP?EEF‘ﬁugéﬁ%sﬁ?%%r iRl 5 oF less
bot h surfaces he nmetal layer 110 is placed between. these
Do ma C2e Bh A Blpk B ELat i H B LRRS Wée%%ﬁafaa’ﬁﬂélalbto or less
connegt i i dt .or _both of the, substr.at
10 ang !tﬁglasmﬁgg?rcgét%égﬁén?ﬁg?%aﬁg?con%r gggllgﬁolgh la%\?zjfr?gé: Eéienngsqsrea%eat

rol | | amRatok ., PrLes %:h%g s%ﬁﬁ%&%%ﬂ%t%& h@%i'cie_k%ft'égr LREHIRES it BEtween

surfaces of the termnals 11 and 21 nay be subjected to treatnents

such as washiing.spokishi r?zfef)é@ék-bw @ sBURT AE€a BCTA Y&t IR iy @M Agfiting
to provide good electrical connection, as necessary. Then, the

conduct i yeieennett efgalatey i ék 2Bries e 100i Ricy e agdntd dFadde (more
plurality of terminals 11 and the plurality of terminals 21. [0102]
(b) Heat prgfStrapliyn ¢dieaheabi ngr shepe &hewnonﬁwcwbgee@@mnﬁmﬂiqkade and
nateabalpigticularly preferably equal to or more than 120 degrees
centigrade). The melting point of the metzl layer may be measured
using a differential scanning calcrimeter (DSC).
[0086]
The thickness of the metal layer may be suitably selected
15 depending on the gap between opposed terminals, the distance
between adjacent terminals and the like. For example, in the case
of connection between respective connecting terminals of a
semiconductor chip, a substrate, a semiconductor wafer and the like
in a semiconductor device, the thickness of the metal layer is
20 preferably equal to or more than 0.5 pm, more preferably egual to
or more than 3 pym and particularly preferably equal to or more than
5 ym. Meanwhile, it is preferably equal to or less than 100 um,
more preferably equal to or less than 50 pm and particularly
preferably equal to or less than 20 ym. When the thickness of the
25 metal layer is less than the aforementioned lower limit, the number

of unconnected terminals tends to be increased due to lack of metal

for constituting the conductive portion. On the other hand, when



15 placed between the termnals in the aforenentioned pl acenent step
Is heated at a tenperature of equal to or nore than the nelting point
of the netal |ayer 110. The heating tenpgrature nmay be equal to or

nore than the nelting point of the netal |ayer 110. For exanple, the
upper limt is not particularly limted as long as 20 the tenperature

i it hi i whi ch | _l 10 i , ,

Lo bl o el TRl et 08 TR A c LRt Qe IRt st Y
bl & rets 'S, S " 155%0r o e

Sl forcad fomparl | 00 LasRoy GamRlebalaRkeAdl dldgrils M Mhging

t enper at eéaEhV% : rpraﬁcjlﬁiﬁé}{t%e i Ihd 1% Uydmores & 4 S?Enf%%e'gr ees

centigra er t ting point of t ayer 110, nore
preferably egugl;jto or nore than 10 degrees centigrade higher,
further preferably equal to or nore than 20 degrees 53 centi grade

hi ghes, and mpamidicd arf o Hy efearrall Faqyaled0: ialg nDme:dd1an 3R egiEasde a
centigrade higher. [0103] The heating tenperature nmay be suitably
sel ect ed mepiendiing winich a metal layer is prepared by rolling of mass of
ingot or the like and a method in which a metal layer is formed
by direct evaporation, sputtering, plating or thellike to a resin
layer. Further, examples of the method for preparing a metal layer
10 in a repeated pattern include a method in which a metal layer is
punched out in a predetermined pattern, & method in which a
predetermined pattern is formed by etching or the l1ike, and a method
in which a metal layer 1is formed by evaporation, sputtering,
plating or the like using a shielding plate, a mask or the like.
15 [CC88]

The content of the metal layer is preferably equal to or more
than 5% by weight, more preferably equal to or more than 20% by
weight and particularly preferably equal to or more than 30% by
welght, based on the total weight of the conductive connecting

20 material. Meanwhile, it i1s preferably less than 100% by weight,
more preferably equal to or less than 80% by weight and particularly
preferably equal to or less than 70% by weight. When the content
of the metal layer is less than the aforementioned lower limit,
the number of unconnected terminals is increased due to lack of

25 metal for ccnstituting the conductive portion in some cases. On
the other hand, when the content of the metal layer exceeds the

aforementioned upper limit, bridging between adjacent terminals



5 conpositions of the nmetal |ayer and the curable resin conposition
in use, but it is preferably equal to or nore than 100 degrees
centigrade, nore preferably equal to or nore than 130 degrees
centigrade, particularly preferably equaf to or nore than 140,
degrees centigrade, and nost preferably equal to or nore than 150 10
degrees centigrade. In order to prevent heat deterioration of

subst r at €€ © EHfIdet eFE BT thie IGkexadss medtdlng tenperature i s
preferably equal to or |less than 260 degrees centigrade, nore
preferably d¢i¥8°lto or less than 250 degrees centigrade and

articul arl referably equal to or |ess than 240 degrees 15 ,
banti gr ade. ALBEGAE CWE BB GHIITR Y 6 Lo GARJES T A Sl Mgy Bp defined by

heated at,_,th ture.as described ab the.metal | 110 is .
Tort od andi T RELRBP AT Her AL SR S GG RoVE U L Re PRRTHL 12 Bk tE3g=l

conpoged 20. of, q_ecurt%@ %Ornet%in% ?%ﬁ%}'ng.'e%%l d?]ig?/e?e!itse%rré%te%' Ibll&%’%rqual

110 i s aggregated ori the termn to its"wetta

Thus, as shgWhb e Rt 32 By GRNANE, }ﬁ%rg%ié@ 430 m&aﬁq; gogﬁﬁéygeirahan

the aforenmentioned termnals, and therefore the te

are el ectyy 5?%&@1@@% drihenelrl yagee egakhop QidNed 8rMdad s 108
nmeans that the area of the netal layer 110 in a planar viewis

enl ar ged pgr vo Bans £ thalshanoh itheobbgtnat i geeaonradst @l SazfeRAS 1L hatkabheile,
metal |ayer 110 noves onto the terminals 11 and '21 50 as to 54 have
an excel ligntishapefkaabignrepia hgtbhet etatnalthahl a0¥l &Y. volume, more
Accordingly, it involves the case where the area of the netal |ayer
110 & apgkedarapbiivewdualr éduced lass thenc89é& wiyevelimei snenbargedulémly
t he other hand, the periphery of the conductive portion 130 is
preferably equal to or less than 70% by volume. When the content
of the metal layer is less than the aforementioned lower limit,
the number of unconnected terminals is increased due to lack of
metal for constituting the conductive portion in some cases. On
15 the other hand, when the content of the metal layer exceeds the
aforementioned upper limit, bridging between adjacent terminals
tends to easily cccur due to excess metal.
[0090]
In the present invention, the form of the conductive connecting
20 material may be suitably selected depending on the form of the resin
composition and the like. For example, in the case of the resin
composition in a 1ligquid form, a product in which the resin
composition is coated on both sides of the metal layer, or a product
in which the resin composition is coated on the surface of a release
25 substrate such as a polyester sheet, drying and film forming are

performed at a predetermined temperature for the purpose of

semi-curing (B-stage) or the like, and after that the metal layer



5 filled with the curable resin conposition to forman insulating

area 140. As a result, the insulation properties between adjacent
termnals can be ensured and shorting cijgcuit between adjacent

term nals can be prevented. That is, the conductive connecting

material 30 is conme into contact with the plurality of termnals 10

11 and 21, i.ch.is bj ected to heating, thus,to.have anisotropic
conducti@fi%ﬂ: %%eke&ﬁegotﬁgrﬁu%ég énfgéﬁﬁec%%%gsF?Pd%ed%% %ﬁ?@g &s
a conpou i % X i ? neduct f n :
havi ng aq§F€3¥T§9¥€%£ %o%gggﬁ%ggﬁ%d9¥ﬁ% Eglcurg% gpaﬁs?%ggo%%ggﬁﬁlikﬁSln

the oxi de-dayer; on,4 he, sukaqe eb-aet al PE@MGEtl%’_ J«ﬁiél’?”&’vx%%nféd}g of the

therefore the wettability of the netal Tayer 110 is inproved an

metal bi ndidith icsrpoenRtied dostatitatat anrgghegati am beivneenceppesedn the
termnals. On the other hand, by the reduction of the conpound having

a flug 2Gdwinid @Y =0xiedealsayenbsenaser kacrsaofa tgsIgsd or Isheand, 2rying
are also renoved to inprove wettability. Therefore, netal binding

wi th the iretsdriayerd H0 4 pActdtdtmaitret {Oi3G]atdurd, hearfd rsitavettiod the
for producing an el ectronic conponent 25 according to the present

i nvent i ometedatiipyg iy diet pErddtimedetioder pulessered Suchvaharathen or the
di stance between opposed termnals is reduced. For exanple, by _
heati ng dridkpriesdarmzngiiln €Ae BerREPY RS 553 | hauiaude wulssinaet ing
10 is opposed to the substrate 20 in Fig. 2 using a nmeans such as a

publ i cl y M&ici#i 3 ver mal conpr essi on bondi ng apparatus, the distance
betMﬁﬁn oppggﬁ% term nals can be constantly controlled and the

el ectri cal adt i on reliability 5 between opposed term nals can be

i mpr oved. n Iaﬁd%%ﬁioki Ol o a%?%$%%iv@ coofnr%(g:g%%%r 'm%ltgglgri Qﬁg%a}i%%]rgﬁjgresent

ul trasoni c wave of electric may” be a or “specral

such as laser,and, elegt kpuagnatic Laguetien sy Jaeqanli etnel Yuctive
10(c) Curing Step
connecting material can be embossed in order to enhance contact
to terminals.
15 [0092]

The thickness of the conductive connecting material of the
present invention is not particularly limited, but it is preferably
equal to or more than 1 um, more preferably equal tc or more than
3 um and particularly preferably equal to or more than 5 um.

20 Meanwhile, it is preferably equal to or less than 200 um, more
preferably equal to or less than 150 ym and particularly preferably
equal to or less than 100 pm. When the thickness of the conductive
connecting material is within the aforementioned range, the gap
between adjacent terminals can be sufficiently filled with the

26 resin composition. In addition, mechanical adhesion strength

after curing or solidifying of the resin component and the

electrical connection between terminals copposed to each other can



In the first method for producing an el ectronic conponent according
to the present invention, after the conductive area 130 and the
insulating area 140 are formed in the aforenenti oned heating step,
the curable resin conposition is cured €& fix the 15 insul ating area
140. Thus, the electrical reliability and nechani cal connection
strength between the termnals can be sufficiently ensured.

Parti cul &9 pufl ichentiysengeradd fMoregveducihgl amlelceppsonbte to produce
conmponent according to the present invention, because of the use of a
cur abl e rEEVF ofpb TR Ha [ IFP ZE i high AHRHsAS g edirdtigadd ons.
val ue, the iqgﬂ*ﬁtion properties of the insulating area can be
ensured noré iciently. [0108] Curing of the curable resin

conposition can .be carri out heat i n he. conducti ve connecting, .
rarorial 30 HE aAtag e e ol PR LT AT o SRS RN o Erag St 10
nater%alﬁ%{é@@%lbﬁdaﬂj&%pg%§%%gbgggending on the conposition of the
curabl'e resin conposition, but it I's preferably at | east 5 degrees

centigrade B | ewer than é&ﬁbéﬁ%@i&@éﬁf@@@ﬁggar?g?gg%gﬁgﬁﬁnt ianBtion

af orenenti oned heating step and parti arly pre east

degrees Genthqs adgukavwesrm SRees fdaldas cEALi GUELBY ASMBREABYES {15e metal
preferably equal to or nore than I00 degrees centi grade, nore

pref er abllyvegquak inndr si¥d iArthd ar i h20ofiegs eesoant & griafe,d form to allow
particularly preferably equal to or nore than 130 degrees centigrade
‘and nost tpreefresabl yorgual ttonoin rorld gilian f320 degi@esre ey ibgtddeurfaces
Meanwhile, it is preferably equal to or |ess than 300 degrees

cent 1Qr adé, timsr aeprdf drpaklry éheakbyoporduesagt hhr 26@ddegrises connecting
centigrade, particularly preferably 10 equal to or less than 250
degrees &afeirgeddel &k puseepieteyvant icrquihenci o s| essespany 24pcontrol
degrees centigrade. Wien the curing tenperature is wthin the

af or ementPEnBlA FangeS AthENEoRRRIER iICPEPCHHTEAN ng BRfthad 4n Woleh the metal

thermal | y_decopmposed and the curable resip conposition can_be |
SUF T i o eNEls ToURear 18 O109F (57 BecgPI ERboC nehe 119U ER & iafigepassed
the i rSEg%iﬁgﬁda“ B%trpEf‘%%%CE”%a

€ 0 r

elgckgggignco onent accgﬁding to, . h
the secon odi nen the p Ht % HEEREEBnIAFT | Che2dBSEFPBed” VREC
the firs f 210G ; an . t [ C:GO cordin
o the Sseond enBodrREnt ot LhA o ossar TR 6 UPRaTSH. Ao gRE b doray
connect i Bga@keCtyroni it MEIREr $:4h0 RACHOT HLAT £ oCHIIRELUENDY -BEALERDve
t he conductive connecting material at a tenperature of equal to or
more thanohhechehti fgtrpeint .of the nmetal |ayer and a tenperature at
which the resin layer is 25 softened, while the step of curing or
solidifying[obediesin |ayer is carried out by cooling the conductive
connecting material to a tenperature at which the resin |ayer is
solidified. Wh&7 the resin composition to be used in the present invention

8
n
e
a

20 is in a film form at 25 degrees centigrade, for example, the
conductive connecting material can be produced in the manner
described below. First, a varnish of the resin composition
dissolved in an organic solvent is coated on the surface of a
release substrate such as a polyester sheet, and drying and

25 film-forming are performed at a predetermined temperature to
prepare a resin composition in a film form. Next, two films of

the resin composition formed on the release substrate are prepared,



[0110] (a) Placenent Step In the case of using the conductive
connecting material 30 containing a thernoplastic resin conposition
and a netal layer 110, 5 it is also posgible to place the conductive
connecting material 30 in the sane manner as in the case of using the
conductive connecting material 30 containing a curable resin

conposition and a netal _|layer,6110. [011 10(b) Heating Ste The
hegPing P FRE 1Bt Hhrt ¥ ¥a?FyS?PthE%;dbg%t%ﬁ@“c%h&ﬂ&ﬁpv%hEEt5 % be
connecting material, 30,placed.between the termnals Ln_th .

af or enentﬁqbt?keoﬁpef%c%?rpﬁgméflg P8 R&at'éd aath%tt]é?r%ief a#:ﬁregegly Equa* 16
or nore tchoannd&a?i IctoI Q%CQ:QLIH%[ %ttegl%lnﬁggknhaXEée%]‘Pa JP§ ét?ng'fgéi of
tenperature 1s pre &rab Yy eq A"t 5 Tor nore tRan egr%es centigrade

hi gher than the q%h%iﬂgspﬁéﬂéloia)t/g'ﬁ i al Jdeaver 1 perei Rreherablye resin
an 1

equal to or nore t egrees centigrade higher; further

pref esabl i, wauals 02064 MY 8okhasu2Badesreesheentt g1 ade dv ghehrendr, when
particul arl’y preferably equal to or nore than 30 degrees 20

centi gr adendighem 1EReruppeplitaiitonfoidetigaideng it enpenatal €l agenaising
particularly limted as long as the heating tenperature is equal to

- or nore titen dbeverddsagiped ntanfndbieonerakhbdyer Tbihduand teheconnecting
tenperature is within a range in which the resin | ayer 120 conposed

of the t hexiropl alsthiay ings kwo compaiss tdaars s iguf péned-esich 25 vietrepafior anetal
the netal layer 110 can nove in the resin layer 120 conposed of the

t her nopl astyer rest he thwearedt he resin layer 120 conposed of the
thernopl astic resin conposition is softened. 58 [0112] The

heat ilAg t enpet®}Ure nay be suitably sel ected depending on the

conposi tions_of the tal | r .and the thernopl astic resin .
conposi 1 on THFTLge FORGE e RERBHLe LaNEAL I AGUESH" bEP paPF o7 eck HE™ t 1 4sed as
heat i t t t t f h duct i i ., . .
Sator o oM M R ans e e et A SR on 10 2
0113 . c i ect.i teri 3
et e aor Dl LS BIALEH ¥, BORRCELLBACHE BF | She Ryt Pa dERLURE neral

10 the W&ﬂ%f&%n@é%el aueljebtBacan, Myue At idie iesid hayek ¥201, thereby
conposed of” the thernoplastic resin conposition. e nmelted netal

| ayens11Qkis pod{edat-ed 1ea thaduetaiaaksnidcandg2dateeidD. i ten addition,
wettability. Thus, as shown in Fig. 3, a conductive portion 130 is

formed beiiveenat heldéar gpeali apeert eramivnads, amel rbetaf epepobBétion in a
termnals 11 and ,
varnish form is directly coated on both surfaces or one surface
of the metal layer and a solvent is volatilized, thereby preparing
a rolled conductive connecting material.
20 [0096]

When a conductive connecting material is prepared with the use
of a metal layer in a pattern, a metal layer is placed on a release
substrate, the metal layer is half-cut with a die from the metal
layer side, and excess metal layer is removed to prepare a metal

25 layer in a pattern. Then, the aforementioned resin composition

in a film form may be laminated thereon using a hot roll. When

the resin layer is provided on both surfaces of the metal layer



15 21 are electrically connected. On the other hand, the periphery of

t he conductive portion 130 is filled wth the thernoplastic resin
conposition to forman insulating area 140. As a result, the

i nsul ati on properties between adjacent f&rminals can be ensured and
shorting circuit between adjacent term nals can be 20 prevented. That
is, the conductive connecting material 30 is cone into contact with

the pluralnty patterm nahs relgage2kubstingdtd sisubpbeteedt antleahengesin
thus to have anjisotropic conductivity. [0114] \Wen the thernoplastic

resin corfSFHaSidn AFortarnsl i derpound 2% hebhey daminrtedneritdre sy face

t he redug%don of the conmpound having a flux function contained in the
t her nopl &8t itQS 8&tR lc dAPESi £MoR, PRRESHR| YRPPIYE? v T SSurfagee ogf which

nmetal |ayer 110 . s .renpved, and 9 _therefore the wettability of the
netal | aﬁlre 5 5% a%ioved ag'rﬁfar‘?g(t d°T815di ng i's promoted to

Lact 151 2Le 9901 0BLLan beLvesn oRRosd, L8 s O e, UieE AN o

by the reduction o he “conpoun aving a on,

f f iinakis okl '
on sur a(ﬁ}%%tq%uiatr?.é{né?%l%ea tginﬁla%#%@e%éﬁr@f%@%ﬁ%g@odgg;g‘%ﬁ%method

wettability. There metal Dil gwihit _ ayer
faci litated JQEHRidL)a Adidying é%ﬁﬁbéfﬁﬁ@emété?iafeﬁQQd?EO%uitably

produci ng an el ectronic conponent 10 according to the presen

i nvent i orelaidted the aylicdive & emn 136 aﬁ'ﬂﬂb@ﬁéﬂéyﬂ@t bAYpBEE8s440and
are formed in the aforenentioned heating step, the thernoplastic

resin coppediidaadicng.solidified to fix the insulating area 140. Thus,
the electrical reliability and nmechani cal connection strength between

t he ft@rm nall§08dn be 15 sufficiently ensured. [0116] Sol i di fying

of the thernoplastic resin conposition can be carried out by cooling

or solidifyPngFinetctadbedi fercbnadoring Baeetirahi80Chepbednand

melted in the aforementi oned heating step.
Hereinafter, the first method for producing an electronic

component according to the present invention will be described.
The first method for producing an electronic component according
15 to the present invention relates to a method for connecting
terminals using the aforementioned conductive connecting material,
and involves a placement step of placing the conductive connecting
material between two opposed electronic members with a plurality
of terminals facing towards the inside and bringing the conductive
20 connecting material into contact with the plurality of terminals
of each of the two electronic members, a heating step of heating
the aforementioned cocnductive connecting material and connecting
the plurality of terminals of each of the two electronic members
to each other through the conductive portions formed on the
25 plurality of terminals, and a curing/solidifying step of curing
or solidifying the aforementiocned resin layer. The first method

for producing an electronic component according to the present



20 Cooling or solidifying of the conductive connecting material 30

may be suitably set depending on the conposition of the thernoplastic
resin conposition and i s not particular%g limted. A nmethod of

utilizing natural cooling may be enployéd. Alternatively, a nethod of
spraying cold air or the like may al so 25 be enpl oyed. [0117] The
solidifying tenperature of the aforenentioned thernoplastic _ 60 resin
conposi t iGVeE st Rt PRuPERFy 1TOF 1SR 13t i §REr FBRamly IBRGSTELNY
than the neltin oint of the netal layer 110.. More specifically, the
Sol 1 di fyi TG A CREDT L naOREPROUBRF] Eo78E N CORPOSIEI oS Chips,
preferably equal to.or .nore than. degr ee ntigrad r -t :
t he nel ti%gglp i FECSE S Sitet gﬁe é‘)%aglg 1 ngﬁﬁgﬁérgti%ﬁﬁar?@ﬂ%ﬁfeelrea yOrllc
equal t()égmégHéhéJEHIZO degrees centigrade | ower. Meanwhile, the

sol i difyinhg ‘tenperature of the thernoplastic resin conposition is

pref egably gito or nore than 50 degrees centigrade, particularly
preferably equal to or nore 10 than 60 degrees centigrade and further
preferably eguaihiorer-shomedian £00 ¢ewuers neenih geader r¥her tdigwponent
solidifying tenperature of the thernoplastic resin conposition is

wi t hi n t he-ahaevergleser i brd rangesnt heiroosndiictd,ve speptsi onn¥3d0vean he the
surely fornmed and the insulating area 140 can have desired heat

resi st ancensnndwariefomes tHdd tieen nsuk akteonnproperstiies chetveemeadjcacknttive
term nals can be ensured and shorting circuit between adjacent

t er m nal swoaredd nmmes twridly i eventedblq GEEGN Igpmdws fiyagt ane ldd ghtly
for producing an el ectronic conponent 20 according to the present

i nvedfi orfil R asondu@am it oniettq e cheitterihd oA ESingg WF-Ipd edigp the
| ayer and a netal layer is used. Thus, by heating the conductive . .
connect i AF St er FEIROF 1M podsSi bl%e t bhedreR ?%%39 ag§rféfat €Fmesition.

netal | ayer between opposed termnals. As a result, it %s ossi bl Hp

el eot ri 4175 CHitt Opiosea25 "1 i iAis ‘S t o' eretr 85t S condceive
i nsulati on, propertd %%t?%&‘éﬁe@aédal %%%%1%%%&5_‘8"18 iSRIeg L& tie first
p055|ble(%o eiectd cal y conduct™ a plurality of ?ernl al's 1na fine

e ST SR e SRLERIANEL 06,08 050 1 R MR cic
religBilitysid 941¥signated as the second embodiment, and these embodiments
will be describked independently.
[0099]
(1) First Embodiment
In the first method for producing an electronic component
20 according to the first embodiment of the present invention, the
step of connecting electronic members to each other is carried out
by heating the conductive connecting material at a temperature of
equal to or more than the melting point of the metal layer and a
temperature at which curing of the resin layer is not completed,
25 while the step of curing or solidifying the resin layer is carried

out by heating the conductive connecting material at a temperature

at which curing of the resin layer is completed.



3. Second Method for Producing El ectronic Conponent 5 Hereinafter,

t he second nethod for producing an el ectronic conponent according to
the present invention wll be descri bed. The second net hod for
produci ng an el ectroni c conponent according to the present invention

i nvol ves a placenent step of bringing the conductive connecting

material into contact with a 10 plurality of termnals, a heating

step of heatliigUlhe conductive connecting material to form conductive
portions on the plurality of termnals, and a curing/solidifying step
of curing oCEEINHINYi §§ t Belp etrrdusieion THetdecondifet hdd Hasible to
produci ng an el ectronic conponent relates to, fqor exanple, .a nethod

for 15 prsﬁa?&tﬁ@’%nﬁ&ﬁqwqeertrﬁenﬁeé‘t&ﬁi @R ermedtesugcsrladayer between
electronkg nenbﬁg gsigg t he af or ementi oned CQ$%¥C i ve connectin

mat eri al FHHIRIS EsEOTT He CRPGPEreNEi Bhed I hihiPsMarle 1HgHating area
exanplke, el ectr Eurt her nor he. af or enent i.oned. conductive
porti%nskg?g%ef%g%é%éﬁpféfggggﬁﬁg?%ﬁgl?%r%f%%Ts.gﬁ%éxggggﬁﬂjﬁ%fﬁgﬁ“ s

for 20 progduc)ng, aa“lgéﬁ%dﬁ@r& Eﬁgﬁ%ﬁ‘l?%v@ﬁ%&%ﬁ‘gng‘r&ggggi%eeﬁ?l%lation

i nvention can be use for exanp the tine o

connect i pg-JoRiFiRal S kel ecdfnde,0f . semepnduciol WafgtefBre the
sem conduct or chip, a rigid substrate, a flexible substrate and ot her

el ect r onicwreeRPARENtSs 1 20 0120] of cbAnkBeisacoRA WERINOG F0nals can be
produci ng an el ectroni c conponent according to the present invention,
product i dmpsioepsl.f oln 62dtoharcting & qra8 idd e Wher lidi® Mi€SilNy connect a
conposition of the conductive connecting material is a curable resin
conpdBi t ipdmrare tyl pghteyminéierionta ffrom piddbctionusteps dror time and to
connecting termnals when the resin conposition is a thernoplastic
resin codpesiticetie 5cRanechabner bethecpaselwhérenihe mempars having a
conposi tion of the conductive connecting material is a curable resin
conposi t PoNTEL 1§¥siodn dtcedids itthe MIROEHDod? el inhetRaseupbie rRein
resin conposition is t her |.astic resin co sition is, designated

as the SGOBRASERDBET HERE MeSHE frade SERABAF Rert SR PPRBECREEEr3 Hetl O the
independﬁgghxat%g 01%1% %1% Eirst Enbodi nment In the second net hod
for proddcing an €&l ctro 8nﬁgﬁ£8ye ¢cording to the first

enbogi ment 5155? present invention, the step of form ng conductive
portions is carried out by heating the 15 conductive connecting
material atparbenperaturg fregatakqdt QniodTRie 1t Ran dhe éﬂrﬁk%ﬁ%@tfor

of the nmetal layer and a tenperature at which curing of the res

layer ispretueenpl ehgd, enBikeohhe SteRpBhelHl i BEcBEASALI dEbYi PEet he: rst
resin layer is carried out by heating the conductive connecting

mat eri al eabodihenpesdt uhe prewbhehifuehtgoROwoiltbe AestAibayeini Setail
conpleted. In this second nmethod for producing an el ectronic
conponentwitht reference to the drawings, but the connecting method of the
20 present invention is not limited to the drawings.
(a) Placement Step
First, as shown in Fig. 2, a substrate 10 on which a plurality
of terminals 11 are provided and a substrate 20 on which a plurality
of terminals 21 are provided are positioned such that the plurality
25 of terminals 11 are opposed to the plurality of terminals 21. A

conductive connecting material 30 having a metal layer 110 and

resin layers 120 composed of a curable resin composition provided



is possible to selectively aggregate the heated and nelted netal
| ayer on the electrode on the substrate to forma connecting
termnal, and to forman insulating area,by the curable resin 25
conposition around the connecting termnal. As a result, the
peri phery of the connecting termnal is covered with the curable

resin conposition, and therefare the caonductive area js fixed. In 3

Lo 11 oo 0 AR G0 o s | e b S Lot hdh hese

term nal s_ are ensured_by ég% i nsul ating_area .thegconngct%%n
mpFovey. he i

reliabilitS Cdif be | ACTOTdi By £6°FRi s et hod, Tt |$;ﬁﬁﬂﬁ%ﬁE%Ve

to broduc, Bl kool -509050L) 00 JEIBNBLA0S Aoth 1 PhWhostrate

circuit at one n o facilrta ormation o e connectin

term nal Sld)réﬁcpecrg% eqidode - d WPy thediieinafd s idie seconddrms had ng

for producing an ectroni ¢ conporient according to the first _
enbodismeny of1 1t hemRhasent, A0 Fayenhd AbpMddt e deseel bedei n matdidrmore,

wth reference to the drawi ngs. However, the second nethod for

produci ng:ran eheekroBi @ componeatmana0sdilng d10dt he pigsebé isovgaticed to
is not limted to the drawi ngs. [0123] 15(a) Placenent Step First, as
shown i n thtegptnntas cemdinct age wasinacd | ngpotdtsériingl, 501havngg andesiurface
| ayer 120 conposed of a curable resin conposition and a netal |ayer

110 i s plagsidraonien sibsbrdee 40 @romiidch good electrical connection, as

necessary. Then, the conductive connecting material 30 is come
10 into contact with the plurality of terminals 11 and the plurality
of terminals 21.
01027
(b) Heating Step
In the heating step, the conductive connecting material 30
15 placed between the terminals in the aforementioned placement step
is heated at a temperature of equal to cr more than the melting
point of the metal layer 110. The heating temperature may be equal
to or more than the melting point of the metal layer 110. For
example, the upper limit is not particularly limited as long as
20 the temperature is within a range in which the metal layer 110 can
move in the curable resin, that is, curing of the resin layer 120
composed of the curable resin composition is not completed by
adjusting the heating time (for example, reducing the heating time) .
The heating temperature 1s preferably equal to or more than 5
25 degrees centigrade higher than the melting point of the metal layer
110, more preferably egual to or more than 10 degrees centigrade

higher, further preferably equal to or more than 20 degrees



plurality of electrodes 41 are provided. In this case, when a netal
20 layer 110 in a pattern is used, the conductive connecting materi al
50 and the el ectrodes 41 on the substrate 40 nust be subjected to
position adjustnment. In Fig. 5, the resPh | ayer 120 conposed of the
curabl e resin conposition formed on one of the surfaces of the netal
layer 110 is used, but the resin layer 120 conposed of the 25 curable
resin corﬁ@@tﬂtqumrhorm Ry et agunf aaed egabtlive emied! tocaypar more
110. Furthernore, in Fig. 5, the conductlve connecting material 50 is
pl aced sudifnt kit QQQ¥QQ§NQ?W§%Q§3 B igd®sosed of 64 the curable
resin conp05|t|gg is opposed to the electrodes 41, but it is also
possi bl e tol t he conductive connecting material 50 such that the

tal | 10 d t h | ectrodes, 41.. As sh in Fig..5,
the conduct T’ﬁ %ﬁﬁé@@‘)ﬁémes?attiﬁe%%?n%% Tttt G YheereTiding on
b I
oecsno ABaPA LR PTRESS] A SReR Lyl Bl Bgppensc o
covered wif hidhe fiasin | Ay es-d20-Sonp @9 5hsr0td5§9| ehsﬁS'lgo degrees
conposi tion, but the thlckness of the resin ayer 120 conposed o

t her mosetddrtg Jr@sie) GRIROSHEL 5 ABYy begsaml ker 010 nyrd aFigex t@@ndbeeees
t hi ckness of the el ectrode 41 and may be sui tably adj usted dependi ng

on pur poses taraaaep| iratdansl.adry asedtd 08kl § hegsul f ace f ddwr than 140,
el ectrode 41 may be subjected to treatnents such as washi ng,

pol i shi nglegpleatsi ngnandradef aged and s tv atriedie rab 1gr denallot prov inderegadén 150
el ectrical connection or to inprove adhesion 15 properties with the

met al0| agereed, casntigeesksary.In order to prevent heat deterioration of

substrates to be connected or the like, the heating temperature

is preiferably equal tc or less than 260 degrees centigrade, more

preferably equal to or less than 250 degrees centigrade and

particularly preferably equal to oxr less than 240 degrees
15 centigrade.

[0104]

When the conductive connecting material 30 is heated at the
temperature as described above, the metal layer 110 is melted and
the melted metal layer 110 can move in the resin layer 120 composed

20  of the curable resin composition. The melted metal layer 110 is
aggregated on the terminals 11 and 21 due to its wettability. Thus,
as shown in Fig. 3, a conductive portion 130 is formed between the
aforementioned terminals, and therefore the terminals 11 and 21
are electrically connected. Herein, aggregation on the terminals

26 means that the area of the metal layer 110 in a planar view is
enlarged or reduced than the original area, and also means that

the metal layer 110 moves onto the terminals 11 and 21 so as to



[0124] (b) Heating Step In the heating step, the conductive
connecting material 50 placed on the el ectrodes 41 on the substrate
40 in the 20 aforenentioned placenent stgp is heated at a tenperature
of equal to or nore than the nelting point of the netal |ayer 110 and
a tenperature at which curing of the curable resin conposition is not

Forms e o SR el e O TR AR
t ti t i L 150 | il it i
e comegiiag el 1801 ec LU L AR LE S gELe SPSHD necal ayer

| nsul ati o, Proper L g5, bef veen Adiacent CARNGELIAGd ghEiaLle 1 68100 geq.

can be ensure rting circuit between adjacent connecti ng

term nal 1539 carne phaventrd.nd ARl JTher heat BdcherRerabyrei sAdi30 is
pressurization conditions of the 5 curable resin conposition may be

the sgnme @s 1hOSE 4 1 Cass Werds e rdBniiad $i @ canneeine diisimg: tdheing
af orenenti oned conductive connecting material having a curable resin
conposi tixpreandoa s al rkayer, i thé hendfulrasti arephregefrab epriodtweey adyjacent
el ectroni ¢ conponent.
terminals can be ensured and shorting circuit between adjacent
terminals can be prevented. That is, the conductive connecting
material 30 is come into contact with the plurality of terminals
10 11 and 21, which is subjected to heating, thus to have anisotropic
conductivity.
[C105]
When the curable resin composition contains a compound having
a flux function, by the reduction of the compound having a flux
15 function contained in the curable resin composition, the oxide
layer on the surface of metal layer 11C is removed, and therefore
the wettability of the metal layer 110 is improved and metal binding
is promoted to facilitate aggregation between opposed terminals.
On the other hand, by the reduction of the compound having a flux
20 function, oxide layers on surfaces of terminals 11 and 21 are also
removed to improve wettability. Therefore, metal binding with the
metal layer 110 is facilitated.
[0106]
In the first method for producing an electronic component
25 according to the present invention, heating may be performed under

pressure such that the distance between opposed terminals is

reduced. For example, by heating and pressurizing in the direction



[0126] 10(c) Curing Step In the curing step, after the connecting
termnal 150 and the insulating area 140 are forned in the

af orenenti oned heating step, the curable resin conposition is cured

to fix the insulating area 140. Thus, adhesion between the el ectrode

41 on the substrate 40 15 and the connecting term nal 150 can be
reinforced. Particularly in the first enbodi nent of the present
inventioﬁ%lb@dé@@éh@fSuéétﬁ§éeoﬁOai§u®BB¢%e¢£$@rthﬁnﬁnhﬁﬁﬁaﬁﬁ v iimg Fag -
hi gh insul ation resistance value, the _insulation properties of the

i nsul ati fguatBa cHR2DE BVHEURER ROPS 1§41 FEwh L AR oERRPEfes Eon Hopging
particular 20 limtation, the curing step is preferably carried out
after t h@PEGTREASI ng & nicHalta1sE | DefieREd AREOSSSUbSEFANBAE | §an be
nount ed on_anot her el ectrqni ¢, conponent .or substrate to be connected.
The heat PG SCaRbda e "6 1o S0nate e EaHRed FROT R epTal A aPRe 1ty
curing step ey Be e Sae. A% hak i, Lhe gasg uhere 25 terminals

are connéected Uusi 8 the conducti ve -connecti g mateérial having a

cur abl e resi Lt . et I ipsthe fi et h ;
pr oduci ng agﬁe g@??%%%&ng%%gngﬁfs‘ﬂ%grﬁé%g5f96§$ %%g%%gngﬁ%oggﬁ%%%onlc
Her ei naf take Lhec3ecend nethad h%? Peodueing ar ebectihenhea¢9RBOAER, a5
according to the second enbodi nent of the present 5 invention will be
descri bedaser ah@ thecseeeadneetkodnbiortpoaduelngeanpeleetr onic
conponent according to the second enbodi ment of the present

i nvention, theo8fep of form ng conductive portions is carried out by
heating the conductive connecting material at a tenperature of equal

to olOnore 106)tRaminbeStebti ng point of the netal |ayer and a
tenperature at which the resin layer is softened, while the step of
curing or séhi dilveyi hprshemessicd |%yerpr@degime@mmlthm¢ ngomhenent
conductive connecting material tqQ a tenperature at which the resin

| ayer is2§6PFEiRPeHC 1he e Fodderesst imer hadter e cndifgive area 130

embodi nent,, it is, possible 15 to sel ectively aggregate the _heated and
Tolted nBUHI TS o PSR A G| BEERode Gt The LERetr do o { BEATanent foned
connecti ermnal. a to fo an _insulating.area by the .

Cher nopl 10 e Pe ST RPeoBESCEF SR A" aRa t e RONACEE g ot SPRPRaF® Ab¥athe
resuf, &nsu@smge% o) tﬂ%.cor‘%ﬁ}gﬁgthgr néy@étff gfveffegﬂa\eaitﬂty]eand
t hernopl astic resrn % conposition, and therefore t%e conductiveé drea

is fixedyekRafddhll WbndACR1 heti-Radkatl 1100 PLOPEeLheSt DELYELDs can be
adj acent connecting termnals are ensured by the insulating area, g%e

connect i gufEeki ahihist YermA-e | Nrpmeidhu 14606 diAg the t Bl 8sPetiathod tror
is possible to produce a plurality of connecting termnals in 25 a
fine pitphoduttuygt @t eledivehic component according to the present
inventiocn, because of the use of a curable resin composition having
20 a high insulation resistance value, the insulation properties of
the insulating area can be ensured more sufficiently.
[0108]
Curing of the curable resin composition can be carried out by
heating the conductive connecting material 30. The curing
25 temperature of the conductive connecting material 30 may be

suitably set depending on the composition of the curable resin

composition, but it is preferably at least 5 degrees centigrade



[0128] (a) Placenent Step 67 In the case of using the conductive
connecting material containing a thernoplastic resin conposition and
a netal layer, it is also possible to pggce t he conducti ve connecti ng
material on a substrate on which electrodes are placed in the sane
manner 5 as in the case of using the conductive connecting nmateri al

Ehe. substT e S e Or Gt (TR aiEoe fint Sdp 15 HORGE G 10T ade
| ayer 110G o CBmsaratareva R cRtng etk PPl s P et iR faual
manner st R RETR FLERoDOGRTREREL, Pant S Ul N i SR e

prepaged pnpbhe @h%tﬂz@d_@eéﬁee%éﬁ@ifﬁi@é, Reicliharperphpbesyael yidiial

connecting termnal 150 is"filled with the thernoplastic resin

conmposi t it dr0 rfo@eMe@Bni NSYl akhRgear €and#frads and et pAXddbly equal
i nsul ation properties between adjacent connecting termnals 150 can

be ensur e apdhehwithaAdl £ Heyrtcbetaveengsafiacentacenheet iingi s grmdfreadably
150 can be prevented. [0130] The heating tenperature and

pressuri zapiadntoomdileisenshaf 2dfed25reherompt Bptdde r esire goapesablvrequal
may be the sane as those in the case where terminals are connected

usi ng t heccafaor et itdveed ddhdlagdess comddtany mpsitiiguliggvivhpraferably

t hernopl astic resin _
100 equal to or less than 250 degrees centigrade and most preferably

to

equal to or less than 240 degrees centigrade. When the curing
temperature is within the aforementioned range, the conductive
connecting material 30 is not thermally decomposed and the curable
resin composition can be sufficiently cured.
15 [0109]
(2} Second Embodiment
Hereinafter, the first method for producing an electronic
component according to the second embodiment of the present
invention will be described. In the first method for producing
20 an electronic component according to the second embodiment of the
present invention, the step of connecting electronic members to
each other is carried out by heating the conductive connecting
material at a temperature of equal to or more than the melting point
of the metal layer and a temperature at which the resin layer is
25 softened, while the step of curing or solidifying the resin layer
is carried out by cooling the conductive connecting material to

a temperature at which the resin layer is solidified.



68 conposition and the netal foil in the first method for producing
an el ectronic conponent. [0131] (c) Solidifying Step 5In the
solidifying step, after the connecting term nal 150 and the
insulating area 140 are forned in the aPbrementi oned heati ng step,
the thernoplastic resin conposition is cooled and solidified to fix
t he insulatin area 140. Thus, adhesion between the el ectrode 41 and
t he connectil®d1%rm nal 150 can be reinforced. 10 A cooling nethod
and a preferable solidifying tenperature of the thernoplastic resin
conposi tion ére Flreegmg 28%Fhose in the case where terninals are

ted f ti, d t t |
havi ng the. t g%em arfcore B ot (/G S 4 HEORRE TPy B EPRLehe 20
first met f, |ect 15 L
esor | boc RaVS o e AR it hoa. P GO EOTE Mo R BBEAroT YT 110,
conpogent; {aGeory 's%g r?tO% 129 PLES %;1% dNRM IR Ry sthe se e% ﬁuﬁ material

conductive connecting nmateri al the present 1 nvention,

layer cangbesetget kygkY rdggikedal£di £ 0+Aer @gisan At YW 4 @ tRe conductive
connecting termnal is fornmed, and therefore the connecting term nal

can be progueed ius RELarshOphE dithoith i rAF GOEd-AB1 & Ord &ien SeeQIYE iMBthOdnd

for producing an el ectronic conponent of the present invention, it is
possi bl e at aeimddueeea pllgr.al ity of connecting 25 termnals in a fine
pitch circuit such as a sem conductor device
[0111]
10 (b) Heating Step
The heating step is not particularly limited, but the conductive
connecting material 30 placed between the terminals in the
aforementioned placement step is heated at a temperature of equal
to or more than the melting point of the metal layer 110. The
15 heating temperature is preferably equal to or more than 5 degrees
centigrade higher than the melting point of the metal layer, more
preferably equal to or more than 10 degrees centigrade higher,
further preferably equal to or more thar 20 degrees centigrade
higher and particularly preferably equal to or more than 30 degrees
20 centigrade higher. The upper limit of the heating temperature is
not particularly limited as long as the heating temperature is
equal toc or more than the melting point of the metal layer 110,
and the temperature is within a range in which the resin layer 120
composed of the thermoplastic resin composition is softened and
25 therefore the metal layer 110 can move in the resin layer 120

composed of the thermoplastic resin, that is, the resin layer 120

composed of the thermoplastic resin composition is softened.



or the like at one tine. In addition, insulating areas can be forned
in the periphery of the plurality of connecting termnals, so that
69 the connecting term nals can be fixedgand the insul ation
properties between adjacent connecting term nals can be ensured.
Therefore, it is possible to facilitate production of connecting

term nal s h:ﬁ%gg?excellent connection reliability. 5[0133] 4.

El ectronic wi t h Conductive Connecti ng Nhterial and El ectronic
Conponent i i.an SO éacgg di
menber mntht%“%on é?iﬁ g%%%%%ﬁ%gmg t§$i§ﬁ£9 ﬁé?ﬁe conductive

10 Conne;:fﬂé]gc IR i@l o, af She I eant] 1 NMAnt 1o '&@tﬁlﬁé‘nﬁ%lté’sﬁrb resin

electric connection surface of the el ectronic nenber on which a

pluralitygfpderiidialis, ake.f ordehkxdmpide RlActHPre PENPEF r¥thadtde the
conducti ve connectlng material of the present invention, the surface

of the conducthyetConpneehpaganateriaal diatadher enko cbhelubilﬁleeﬁid’rlrﬁaitlng
connection surface of the electronic nenber is preferably a resin

| ayer. Theatreasidl keypernimygbe dirdcld yeatihactepos ot e sglcetmetcal layer.
connection surface of the electronic nmenber or may be attached via an
adhesi ve | ayldrl138y bonding the el ectronic nenbers with the conductive
connecting material of the present 20 invention to each other or by
bondi ng theWﬂﬁﬂxﬁhﬁquﬁﬁ#ﬁﬁ#VQm@@pﬁﬁ@tt@%d@%ﬁ?%éa%oﬁﬂeéﬁlﬁ@aﬁﬁﬁeﬁQﬂthe
of the present invention to an electrical connection surface

anot her tt;ﬁﬁ@?%wa@%taﬁoﬁﬁé%ﬁﬁ@ra%%e shipjmsdtzeld @é’etrhéﬂ-ﬁairs Selted and
conpr.essi su el ec ni ¢ nenber.s can be electric

conndBt od Tt MEACRIGIRER L A fiTe pLaSeRE R | o S ﬁé{ﬁac@@ composed
sem condug My fers nlconductor chi riqid bs

subst r at esft gcn \A@I ermo I’lOcnereSClélrfpcOOrliné:P 51tl|c%1 thl“fh Lﬂl erdorll‘[i.eta)ﬁ_ t‘_‘Laeyer

menbers arg, ; 40, %&%%ﬁé%ﬁohytﬁg'l%eﬁf&l%l‘ésw%ﬁ §1C&P@%%ti¥ﬁwettability.

connect i ng nat er e present nventi on obt ai ned
above- deﬁq{dﬁegsvﬂyoer%WﬁS& a conductive portion 130 is formed between

the aforementioned terminals, and therefore the terminals 11 and
15 21 are electrically connected. ©On the other hand, the periphery
of the conductive portion 130 is filled with the thermoplastic
resin composition to form an insulating area 140. As a result,
the insulation properties between adjacent terminals can be
ensured and shorting circuit between adjacent terminals can be
20 prevented. That is, the conductive connecting material 30 is come
into contact with the plurality of terminals 11 and 21, which is
subjected to heating, thus to have anisotropic conductivity.
[0114]
When the thermoplastic resin compcosition contains a compound
26 having a flux function, by the reduction of the compound having
a flux function contained in the thermoplastic resin composition,

the oxide layer on the surface of metal layer 110 is removed, and



5[ 0134] The present invention is nowillustrated below with
reference to Exanpl es. However, the present invention is not

restricted to the foll ow ng Exanples. [0135] 10Exanples 1 to 7

(1) Production of Curable Resin Cowposi??on Respecti ve conponents
described in Table 1 were dissolved in nethyl ethyl ketone (MEK) to
obtain a varnish of a resin conposition having 40% of a resin solid
cont ent. tHerefasng ttiheg weaitabdh lnas ofstheanedadnlaypol Vbt igmawtved and
using a comm coater and dried at 90 degrees centigrade for 5 mnutes
to obt ai M&facur BbNeiresii® cBERBSEEFont e n faCEiliirl6r M PBKAIRE Bon between

t hi ckness of 30, pm . 2 asurenment of_ coeffjcient of thernal
expansioﬁgﬁoﬁ%ﬁJﬁ? ( %i 2 eon%?ﬁb?%ngespﬁ Egﬁp6§?PF5ﬁOn of the

ohaned Lo, S, e et oL 80 dogee CeTLOLStE oo
measugenmgnt, qf, hhe ﬁPeELBC!ﬁF‘taPé %E&B”@em%’%%%l“sdoof‘iﬂ rbiE LER i 1ry.
conposli tion under the conditions o a ter’rperat ure I ncrease rate 0

degrees eeRiigrade/ %@a@ngigéigglm DR Daactensd 116 $LE8SS tated.

met hod using a therno-nechani c anal ysi s apparatus (TMA, SS6100,
commer ci al | ypavaijl abl e from Sei ko I nstrunments Inc.). The average
val ue of the coefficient of thermal 71

(c) Solidifying Step

In the first method for producing an electronic component
10 according to the present invention, after the conductive area 130
and the insulating area 140 are formed in the aforementioned
heating step, the thermoplasiic resin composition is solidified
to fix the insulating area 140. Thus, the electrical reliability
and mechanical connection strength between the terminals can be

15 sufficiently ensured.

[0116]

Solidifying of the thermoplastic resin composition can be
carried out by cooling or solidifying the conductive connecting
material 30 heated and melted in the aforementioned heating step.

20 Cocling or solidifying of the conductive connecting material 30
may be suitably set depending on the composition of the
thermoplastic resin composition and is not particularly limited.
A method of wutilizing natural cocling may be employed.
Alternatively, a method of spraying cold air or the like may also

26 be employed.

[0117]

The solidifying temperature of the aforementioned thermoplastic



expansion at fromroomtenperature to 100 degrees centigrade was
taken as a neasurenent value. [0136] (3) Production of Conductive
Connecting Material 5The obtained curablg resin conposition in a film
formwas | ami nated on both surfaces of the solder foil described in
Tabl e 1 under the conditions of 60 degrees centigrade, 2 kgf/ch and

e O S T T e
Next, t | strat th

obt ai neS”L“ovﬂeSmiFﬁea Aot PRy e et S s LTS e Cekposid of vore
an FR-4 h 2en tcea[lhl Ck(ﬁlji]é nggﬁ'ﬁﬁ%n%"ﬁl an‘@ufbr B'f' b ko ﬂl’?eyr"?t{oplastlc

(copper ciTcui ness ng connecting termnal

(term nal, g sllchqomlscg&te%r%ikaeg Babetwesh RekaceMn 10 degrees
term nal s: 200 p formed by applying [ Au plating (thickness: 3 pm

on thg coppear; dq‘dé@'lbwe\&eﬁﬁaﬁrﬁwrn@ﬁ% geedf 6F 0oNRREH10NayERe110 and
af orenenti oned conductive connecting material 20 was pl aced between

such subsigmiies:havihgregsrapl yngyi£r Konsat soranchaisizigdagtbesrmaintigrade
conpr essi on bondi ng apparatus ( TW1-200ASB, commercially avail abl e

from TsuKubad\echaniMesmnGdi,ld,t d. fhet hepdadic¢gnpoessiomdondirng (gép the
bet ween substrates: 50 pm was applied under the conditions of 230
degrees demimpEdest iz BeMPa eambdY0 25 dequrrite tab kpagetl Eper more than
termnals. Thereafter, the curable resin conposition was cured by

heati ng a0 18 gt é@gltc@mcgmadmfdrc@&wdm R fetedi iy £ fét é>r more
- 72 [0138] Conparative Exanp A curable resin conpositiaqn

wi t hdlt e ﬁ@gae?ﬂq%}t%@%ﬁéﬁ&réari: eF@%%%a Reiade tpror more
Ex le 1, bt d>5 bl h
thi cknesstit 46 00Re &5@2%2%%%%%5@ o BhPadeet P ReS i ybiTe of
d ib bl 1
naving a i SRaeerar 68 9%%&?%9?5&%#&6V%S?ﬁ%ﬁﬁ‘f%ﬁfg% Bl Bz ibed

vere connaglen theach &@{1 vdsiapcLhe obbatngdyconduey| V%o%@e%w&he
mat eri al e sane od as 1n Exanple 1 ?netho escribed iIn
the afor%ﬁﬁﬂﬁkﬁﬂﬁﬁ;@ékac@ﬂneééhQQnﬁ?EM%ﬁ&éE?hgh@aké%istance. Therefore,
15 the insulation properties between adjacent terminals can be
ensured and shorting circuit between adjacent terminals can be more
surely prevented.
[0118]
In the first method for producing an electronic component
20 according to the present invention, the conductive connecting
material consisting of a resin layer and a metal layer is used.
Thus, by heating the conductive connecting material, it is possible
to selectively aggregate the metal layer between opposed terminals.
As a result, it is possible to electrically ccnnect opposed
25 terminals and to ensure the insulation properties between adjacent

terminals. Moreover, it 1s possible to electrically conduct a

plurality of terminals in a fine pitch circuit such as a



[ 0139] In the | am nate obtained in each of Exanples and

Conpar ati ve Exanpl es, connection resistance between opposed

termnals, 15 formability of conducting path between opposed

termnals and el ectrical resistance aftéf a heat cycle test were

eval uated using the nethod described below [0140] [1] Connection

Resi stance Between Qpposed Term nals 20 The connection resistance

bet ween cposEndusifimaleviqe tdie then hbke abtanfedimp eachtef facilitate
Exanpl es and Conparative Exanples was neasured at 12 points using the

f our - t er ATHIC FHetHFo P YHESTs (HidE NfgtSe £ CGildisnd vy sl imbdd tyea7510,
comercially iilable fromlwatsu Electric Co., Ltd., neasurenent

pr obe: pi n-t[)pa\é lead 9771, 25 comrercially available fromHi oki E E
Cor poration), and it judged as fol l.ows_ ."A’ when the average

val be e 1 s e SRR, Bl hE b e, hPDRONEL taqua

to or.nore - Y/ 014 2 [ j it Conducting _Path_ .
Bet vvegn Opptgrség%l%gff %Q%él sghé é%é%?%i 13815%883%0#5 %]f&olb%%ﬁdg%‘ere meﬁg#g ne
in the | PRk ebLlRed i %%th%ngéggﬂkein%%gt' Panay! ve dgécribed.

Exanpl es, the cross-section 5 between the term nals was observ

using a scampiengs8LERHT Ot dd 0FeRPep SN fid SM T 4QhR - tGINM®Y Clahb¥nent
available fromJEQOL Ltd.), and it was judged as follows: "A" when a

cyl i ndri ealcogandgctionghpaphrewantl ahfedthynsahdenvies al bibhemddtpaies; of
"B" when no conducting path was fornmed in at | east one pair of

t erm nal ribtgiagd th€' cohelucsiort cognectinist macewinéd ihebweentadiaaeénh a
termnals. [0142] [3] Electrical Resistance after Heat Cycle Test

The ¢onneduirend itysiét hacvibelaren oppobey swpriafalheaitd nighéhkanbndtietive
obtai ned in each of Exanples and Conparative Exanples was 15 neasured
at 12 poCRf&eGsiing PRESEHEL- Fer o wal cond ol (g asttiance ometée: plurality
digital multi-nmeter_ VOA7510, commercially available fromlwatsu

El ectri c . teEPgNalfeastif@neht PHOW/ i ntdypeineadtepriof curing or

com_‘rerci%{%g @ ai.lab£ fromHi pki E. 5 Coréoo(rﬁfi%%@ t, th ,
am nat o GaS SEBF BBt BReL BOA: Relty Bt CHEATREE Te000 by eFeETaRYCLng =
electronic component relates to, for example, a method for
15 producing connecting terminals on an electrode of an electronic
member using the aforementioned conductive connecting material.
In this case, the aforementioned terminals are, for example,
electrodes. Furthermore, the aforementioned conductive portions
are, for example, connecting terminals. The second method for
20 producing an electronic component according to the present
invention can be used, for example, at the time of producing
connecting terminals on an electrode of a semiconductor wafer, a
semiconductor chip, a rigid substrate, a flexible substrate and
other electronic components.
25 f0120]
In the second method for producing an electronic component

according to the present invention, production steps for
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(1) First Embodiment

Iin the second method for producing an electronic component
according to the first embodiment of the present invention, the
step of forming conductive porticns is carried out by heating the

15 conductive connecting material at a temperature of equal to or more
than the melting point of the metal layer and a temperature at which
curing of the resin layer is not completed, while the step of curing
or solidifying the resin layer is carried out by heating the
conductive connecting material at a temperature at which curing

20 of the resin layer is completed.

In this second method for producing an electronic component, it
is possible to selectively aggregate the heated and melted metal
layer on the electrode on the substrate to form a connecting
terminal, and to form an insulating area by the curable resin

25 composition around the connecting terminal. As & result, the
periphery of the connecting terminal is covered with the curable

resin composition, and therefore the conductive area is fixed. In
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addition, since the insulation properties between adjacent
connecting terminals are ensured by the insulating area, the
connection reliability can be improved. According to this methed,
it is possible to produce a plurality of connecting terminals in
a fine pitch circuit at oné time and to facilitate formation of
the connecting terminals on the electrode.

[0122]

Hereinafter, the second method for producing an electronic
component according to the first embodiment of the present
invention will be described in detail with reference to the
drawings. However, the second method for producing an electronic
component according to the present invention is not limited to the
drawings.

[0123]

{a) Placement Step

First, as shown in Fig. 5, a conductive connecting material 50
having a resin layer 120 composed of a curable resin composition
and & metal layer 110 is placed on a substrate 40 on which a
plurality of electrodes 41 are provided. In this case, when a metal
layer 110 in a pattern is used, the conductive connecting material
50 and the electrodes 41 on the substrate 40 must be subjected to
position adjustment. In Fig. 5, the resin layer 120 composed of
the curable resin composition formed on one of the surfaces of the
metal layer 110 is used, but the resin layer 120 composed of the
curable resin composition may be formed on both surfaces of the
metal layer 110. Furthermore, in Fig. 5, the conductive connecting

material 50 is placed such that the resin layer 120 composed of
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the curable resin composition is opposed to the electrodes 41, but
it is also possible to place the conductive connecting material
50 such that the metal layer 110 is opposed to the electrodes 41.

As shown in Fig. 5, the conductive connecting material 50 may
be bonded to the substrate 40 by thermal compressicn using a roll
laminator, a pressing apparatus or the like. In Fig. 6, the
electrodes 41 are covered with the resin layer 120 composed of the
curgble resin composition, but the thickness of the resin layer
120 composed cof the thermosetting resin composition may be smaller
or larger than the thickness of the electrode 41 and may be suitably
adijusted depending on purposes and applications. In addition, the
surface of the electrode 41 may be subjected to treatments such
as washing, pelishing, plating and surface activation in order to
provide good electrical connection or to improve adhesion
properties with the metal layer 110, as necessary.

[0124]

(b) Heating Step

In the heating step, the conductive connecting material 50
placed on the electrodes 41 on the substrate 40 in the
aforementioned placement step is heated at a temperature of equal
to or more than the melting point of the metal layer 110 and a
temperature at which curing of the curzble resin composition is
not completed. Thus, as shown in Fig. 7, a connecting terminal
150 can be formed on the electrode 41. On the other hand, the
periphery of the connecting terminal 150 is filled with the curable
resin composition to form an insulating area 140. As a result,

the insulation properties between adjacent connecting terminals



1.8 2.7

Compound having a flux function 2 Phenol phthalin

Si | ane coupling agent 0.49 0.49 0.490 0.49

10

15

20

25

65

150 can be ensured and shorting circuit between adjacent connecting
terminais 150 can be prevented.

[{0125]

The heating temperature and pressurization conditions of the
curable resin compositicn may be the same as those in the case where
terminals are connected using the aforementioned conductive
connecting material having a curable resin composition and a metal
layer in the first method for producing an electronic component.

[0126]

(c) Curing Step

In the curing step, after the connecting terminal 150 and the
insulating area 140 are formed in the aforementioned heating step,
the curable resin composition is cured to fix the insulating area
140. Thus, adhesion between the electrode 41 on the substrate 40
and the connecting terminal 150 can be reinforced. Particularly
in the first embodiment of the present invention, because of the
use of a curable resin composition having a high insulation
resistance value, the insulation properties of the insulating area
can be ensured more sufficiently. Though there is no particular
limitation, the curing step is preferably carried out after the
connecting terminal 150 is formed and a substrate 60 is mounted
on another electronic component or substrate to be connected.

The heating temperature of the conductive connecting material
in the curing step may be the same as that in the case where
terminals are connected using the conductive connecting material
having a curable resin composition and a metal layer in the first

method for producing an electronic component.
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[0127]

{2) Second Embodiment

Hereinafter, the second method for producing an electronic
component according to the second embodiment of the present
invention will be described.

In the second method for producing an electronic component
according to the second embodiment of the present invention, the
step of fqrming conductive portions is carried out by heating the
conductive connecting material at & temperature of equal to or more
than the melting point of the metal layer and a temperature at which
the resin layer is softened, while the step of curing or solidifying
the resin layer is carried out by cooling the conductive connecting
material to a temperature at which the resin layer is solidified.

In the production method of the second embodiment, it is possible
to selectively aggregate the heated and melted metal layer on the
electrecde on the substrate to form a connecting terminal, and to
form an insulating area by the thermoplastic resin composition
around the connecting terminal. As a result, the periphery of the
connecting terminal is covered with the thermoplastic resin
composition, and therefore the conductive area is fixed. In
addition, since the insulation properties Dbetween adjacent
connecting terminals are ensured by the insulating area, the
connection reliability can be improved. According to this method,
it is possible to produce a plurality of connecting terminals in
a fine pitch circuit at one time.

10128]

(a) Placement Step
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In the case of using the conductive connecting material
containing a thermeoplastic resin composition and a metal layer,
it is also possible to place the conductive connecting material
on a substrate on which electrodes are placed in the same manner
as in the case of using the conductive connecting material
containing a curable resin composition and a metal layer of the
first embodiment.

[0129]

(b) Heating Step

In the heating step, the conductive connecting material 50
placed on the electrocde provided on the substrate in the
aforementioned placement step is heated at a temperature of equal
to or more than the melting point of the metal layer 110 and a
temperature at which the resin layer 120 composed of the
thermoplastic resin composition is softened. Thus, in the same
manner as in the first embodiment, the connecting terminal 150 can
be prepared on the electrode 41. On the other hand, the periphery
of the connecting terminal 150 is filled with the thermoplastic
resin composition to form an insulating area 140. As a result,
the insulation properties between adjacent connecting terminals
150 can be ensured and shorting circuit between adjacent connecting
terminals 150 can be prevented.

[0130]

The heating temperature and pressurization conditions of the
thermoplastic resin composition may be the same as those in the
case where terminals are connected using the aforementioned

conductive connecting material having the thermoplastic resin
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composition and the metal foil in the first method for producing
an electronic component.

[0131]

(c) Solidifying Step

In the solidifying step, after the connecting terminal 150 and
the insulating area 140 are formed in the aforementioned heating
step, the thermoplastic resin composition is cooled and solidified
to fix the insplating area 140. Thus, adhesion between the
electrode 41 and the connecting terminal 150 can be reinforced.

A cooling method and a preferable solidifying temperature of the
thermoplastic resin composition are the same as those in the case
where terminals are connected using the aforementioned conductive
connecting material having the thermoplastic resin compesition and
the metal layver in the first method for producing an electronic
component.

[0132]

As described above, in the second method for producing an
electronic component according to the present invention, by the
use of the conductive connecting material of the present invention,
the metal layer can be selectively aggregated to a region at which
the connecting terminal is formed, and therefore the connecting
terminal can be produced using a simple method. According to the
second method for producing an electronic component of the present
invention, it is possible to produce a plurality of connecting
terminals in a fine pitch circuit such as a semiconductor device
or the like at one time. In addition, insulating areas can be formed

in the periphery of the plurality of connecting terminals, so that
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the connecting terminals can be fixed and the insulation properties
between adjacent connecting terminals can be ensured. Therefore,
it is possible to facilitate production of connecting terminals
having excellent connection reliability.

[0133]

4. Electronic Member with Conductive Connecting Material and
Electronic Component

The'present invention also includes an electronic member with
a conductive connecting material, in which the conductive
connecting material of the present invention is attached to an
electrical connection surface of the electronic member on which
a plurality of terminals are formed. In the electronic member with
the conductive connecting material of the present invention, the
surface of the conductive connecting material to adhere to the
electrical connection surface of the electronic member is
preferably a resin layer. The resin layer may be directly attached
to the electrical connection surface of the electronic member or
may be attached via an adhesive layer. By bonding the electronic
members with the conductive connecting material of the present
invention to each other or by bonding the electronic member with
the conductive connecting material of the present invention to an
electrical connection surface of another type of electronic member
to be subjected to thermal compression bonding, such electronic
members can be electrically connected to each other.

The present invention alsc includes semiconductor wafers,
semiconductor chips, rigid substrates, flexible substrates and

other electronic components, in which electronic members are
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electrically connected using the conductive connecting material

of the present invention obtained in the above-described way.

EXAMPLES

[0134]

The present invention is now illustrated below with reference
to Examples. However, the present invention is not restricted to
the following Exampleg.

[0135]

Examples 1 o 7

(1) Production of Curable Resin Compesition

Respective components described in Table 1 were dissolved in
methyl ethyl ketcone (MEK) tc obtain a varnish of a resin composition
having 40% of a resin solid content. The resulting varnish was
coated on a polyester sheet using a comma coater and dried at 90
degrees centigrade for 5 minutes to obtain a curable resin
composition in a filﬁ form having a thickness of 30 pm.

{2) Measurement of coefficient of thermal expansion of Resin
Composition

The curable resin composition obtained in (1) was cured at a
temperature of 180 degrees centigrade for 1 hour to obtain a sample.
The sample was used for the measurement of the coefficient of
thermal expansion of the resin composition under the conditions
of a temperature increase rate of 10 degrees centigrade/min and
a load of 50 mN in a tensile stress method using a thermo-mechanical
analysis apparatus (TMA, S56100, commercially available from Seiko

Instruments Inc.). The average value of the coefficient of thermal
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expansion at from room temperature to 100 degrees centigrade was
taken as a measurement value.

[0136]

(3) Production of Conductive Connecting Material

The obtained curable resin composition in a film form was
laminated on both surfaces cof the solder foil described in Table
1 under the conditions of 60 degrees centigrade, 2 kgf/cn@ and 0.3
m/min to produce a conductive connecting material having a
thickness of 70 pm.

[(0137]

(4) Connection Between Terminals

Next, terminals on substrates were connected to each other using
the obtained conductive connecting material. Two substrates
composed of an FR-4 base material (thickness: 0.1 mm) and a circuit
layer (copper circuit, thickness: 12 pm) and having connecting
terminals (terminal diameter: 100 um, center distance between
adjacent terminals: 200 pm) formed by applying Ni/Au plating
(thickness: 3 pm) on the copper circuit, were prepared and used
for connection. The aforementioned conductive connecting material
was placed between such substrates having connecting terminals,
and using a thermal compression bonding apparatus {TMV1-200ASB,
commercially available from Tsukuba Mechanics Co., Ltd.), thermal
compression bonding (gap between substrates: 50 pm) was applied
under the conditions of 230 degrees centigrade, 0.5 MPa and 120
seconds to connect the terminals. Thereafter, the curable resin
composition was cured by heating at 180 degrees centigrade for 1

hour to cbtain a laminate.
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[0138]

Comparative Example 1

A curable resin composition without containing a filler was
prepared in the same manner as in Example 1, and the obtained
curable resin composition having a thickness of 30 ym was laminated
on both surfaces of the sclder foil described in Table 1 to produce
a conductive connecting material having a thickness of 70 um.
Furthermore, terminals onzagubstrate were connected to each other
using the obtained conductive connecting material in the same
method as in Exampie 1 (method described in the aforementicned {(4)
Connection Between Terminals).

[0139]

In the laminate obtained in each of Examples and Comparative
Examples, connection resistance between opposed terminals,
formability of conducting path between opposed terminals and
electrical resistance after a heat cycle test were evaluated using
the method described below.

[0140]

[1] Connection Resistance Between Opposed Terminals

The connection resistance between opposed terminals in the
laminate obtained in each of Examples and Comparative Examples was
measured at 12 points using the four-terminal method (resistance
meter: digital multi-meter VOA7510, commercially available from
Iwatsu Electric Co., Ltd., measurement probe: pin-type lead 9771,
commercially available from Hioki E. E. Corporation), and it was
judged as follows: "A" when the average value was less than 30 mQ;

and "B" when the average value was equal to or more than 30 mQ.
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[0141]

[2] Formability of Conducting Path Between Opposed Terminals

Regarding 10 pairs of opposed terminals in the laminate obtained
in each of Examples and Comparative Examples, the cross-section
between the terminals was observed using a scanning electron
microscope (SEM) (JSM-7401F, commercially available from JEOL
Ltd.), and it was Jjudged as follows: "A" when a cylindrical
conducting path was formed by solder in all the 10 pairs; "B" when
no conducting path was formed in at least one pair of terminals;
and "C" when shorting circuit occurred between adjacent terminals.

[0142]

[3] Electrical Resistance after Heat Cycle Test

The connection resistance between opposed terminals in the
laminate obtained in each of Examples and Comparative Examples was
measured at 12 points using the four-terminal method (resistance
meter: digital multi-meter VOA7510, commercially available from
Iwatsu Electric Co., Ltd., measurement probe: pin-type lead 9771,
commercially available from Hioki E. E. Corporation). Next, the
laminate was subjected to a heat cycle test for 1,000 cycles and
1,500 cycles (one cycle was carried out at -40 degrees centigrade
for 10 minutes and at 85 degrees centigrade for 10 minutes), and
the connection resistance between terminals was measured in the
same manner as described above.

It was judged as follows: "A" when the change from the initial
value of the connection resistance in all points was less than 5%
with no visible damage; "B" when the change from the initial value

of the connection resistance was equal to or more than #5% and less
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than +10% with no visible damage; and "C" when its appearance was
swollen after the heat cycle test, peeling was observed or the like,
or the change from the initial value of the connection resistance
was equal to or more than x10%.

[0143]

[4] Walter Absorpticon Ratio

The water absorption ratic WA [%] of the resin layer having the
conductive connecting material oQtained in each of Examples and
Comparative Examples was determined in the following manner. First,
the resin layer having the produced conductive connecting material
was cured and dried under the conditions of a temperature of 180
degrees centigrade and 1 hour. Then, immediately the weight We [g]
of the resin layer was measured. WNext, the weight W; [g] of the
resin layer was measured after the conductive connecting material
was placed under the atmosphere of a temperature of 85 degrees
centigrade and a humidity of 85%RH for 24 hours. The water
absorption ratio WA {%];was determined from the measured Wy [g] and
W1 [g] using the following formula.

WA[%]=(W1-Wy) /Wex100

[0144]

The results are shown in Table 1.
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[Table 1]
Example 1[Example 2|Example 3|Bxawmple 4
Epoxy resin 32.0 23.9 15.9 23.9
Curing agent 20.0 14.9 9.9 14.9
Film forming resin 24.0 17.9 11.% 17.9
Compognd h§v1ng a flux function 1 3.6 3.7 1.8 5.7
Sebacic acid
Resin Compound hav@ng a flux function 2
Formulation layer Phenolphthalin
[parts by Silane coupling agent 0.49 0.49 0.490 0.49
weight] Antioxidant
Imidazole 0.01 0.01 0.01 0.01
Filler 1 Silica 20.00 40.00 60.00
Filler 2 Alumina 40.00
Total 10C.0 100.0 100.0 i00.0
Metal [Metal layer A Sn-3Ag-0.5Cu o o <o o
layer |Metal layer B Sn-37Fb
coefflgl?nt of thermal_expans;on of resin 56 5g 22 70
compesition [ppm]
Fv/Mv 0.61 1.40 2.43 0.90
Connection resistance
between opposed Not treated A A A A
Results of |terminals
evaluation |Formability of
conducting path between|Not treated A A A A
opposed terminals
Connection resistance |After 1,000 cycles A A I A
after heat cycle test |After 1,500 cycles a4 A A A
Water absorption ratio [%] 1.1 0.8 0.5 0.7
[Table 1] (continued)
Comp .
Example 5|Example 6|Example 7 Example 1
Epoxy resin 23.9 23.9 7.8 40.0
curing agent 14.9 11.7 4.9 25.0
Film forming resin 17.9 17.9 5.9 30.0
Compognd hgvmng a flux function 1 2.7 0.9 4.5
Sebacic acid
Resin Compound hav%ng a flux function 2 6.0
Formulation layer Phenclphthalin
[parts by Silane coupling agent .49 0.45 0.49 0.49
weight] Antioxidant
Imidazeole 0.01 0.01 0.01 0.01
Filler 1 Silica 40.00 40.00 80.00
Filler 2 Alumina
Total 100.0 100.0 100.0 100.0
Metal [Metal layer A Sn-3Ag-0.5Cu [+] o o
layer |Metal layer B Sn-37Pb o
coeffl;lgnt of thermal expansion of resin 58 55 28 75
composition {[ppm]
Fv/Mv 1.40 1.40 3.87 -
Connection resistance
between opposed Not treated 2 A A A
Results of |terminals
evaluation |[Formability of
conducting path between|Not treated A A A A
opposed terminals
Connection resistance |After 1,000 cycles A A A A
after heat cycle test |(After 1,500 cycles A Y A B
Water absorption ratio [%] 0.8 0.7 0.3 1.5
[0145]

The following products were used for the components of the resin

5 layer and the metal layer in Table 1.
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Epoxy resin: A bisphenol A type epoxy resin, "EPICLON-84035,"
commercially available from DIC Corporatiocn, epoxy equivalent: 185
g/eq

Curing agent: Phenol novolac, "PR-53647," commercially
avallable from Sumitomo Bakelite Co., Lid.

Film forming resin: A modified biphenol type phenoxy resin,
"YX-6954," commercially available from Japan Epoxy Resins Co.,
Ltd., weight average molecular weight:'39,000

Compound having a flux function 1: Sebacic acid, "Sebacic Acid,"
commercially available from Tokyo Chemical Industry Co., Ltd.

Compound having a flux  function 2: Phenoiphthalin,
"Phenolphthalin," commercially avaiiable from Tokyo Chemical
Industry Co., Ltd.

Silane coupling agent:
2—-(3,4-epoxycyclohexyl)ethyltrimethoxysilane, "KBM-303,"
commercially available from Shin-Etsu Chemical Co., Ltd.

Imidazole: 2-phenyl-4-methylimidazole,  "CUREZOL  2P4MZ,"
commercially available from Shikoku Chemicals Corporation

Filler 1: Silica, "SE2050," commercially available from
Admatechs Co., Ltd., average particle diameter: 0.5 pm, specific
gravity: 2.2

Filler 2: Alumina, "AS-50," commercially available from Showa
Denko Kabushiki Kaisha, average particle diameter: 9 pm, specific
gravity: 3.8

Metal layer A: Sn/Pb=63/37 (melting point: 183 degrees
centigrade) thickness: 10 um

Metal layer B: Sn/Ag/Cu=9%6.5/3.0/0.5 (melting point: 217
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[0146]

As apparent from the results shown in Table 1, with the use of
the resin layer containing a resin component and & filler as the
resin layer cof the conductive connecting material, the coefficient
of thermal expansion of the resin layer after curing was lowered,
the stress applied to a connection portion caused by thermal
expansion due to heating upon mounting of components or a heat cycle
test was reduced, and the reliability of the electronic component
was improved. Furthermore, with the use of a resin layer containing
a filler as the resin layer of the conductive connecting material,
the amount of moisture absorption or water absorption of the resin
layer after curing was reduced, and heat resistance under mcisture
absorption of the electronic component was improved.

[0147]

This application is based on Japanese patent application No.
2009-292706 filed on December 24, 2009, the content of which is

incorporated hereinto by reference.

INDUSTRIAL APPLICABILITY

[0148]

The conductive connecting material of the present invention can
be suitably used at the time of electrically connecting electronic
members in an electronic component or producing connecting
terminals on a substrate. With the use of the conductive connecting
material of the present invention, excellent electrical connection

and high insulation reliability between electronic members can be
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combined. With the use of the conductive connecting material of
the present invention, it is also possible to connect terminals
in a fine pitch circuit. With the use of the conductive connecting
material of the present invention, it is also possible to cope with
5 the requirements of higher functionality and reduction in a size

of electronic devices.
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CLAIMS

1. A conductive connecting material used to form conductive
portions on a plurality of terminals of an electronic member
having a substrate and the plurality of terminals provided on
said substrate, comprising

a metal layer which is formed of a metal foil composed of
solder or tin, and

a resin layer having a resin component and a filler,

wherein said metal layer is melted and aggregated on each
of terminals to form said conductive portions on said plurality
of terminals by bringing the conductive cconnecting material
into contact with said plurality of terminals and heating the

conductive connecting material.

2. The conductive connecting material according to claim 1,
wherein said metal layer is separated to aggregate on each of
terminals by bringing the conductive connecting material into
contact with said plurality of terminals and heating the

conductive connecting material.

3. The conductive connecting material according to claim 1 or
2, wherein other resin laver is provided on a surface of said
metal layer opposite to a surface of said metal layer on which

said resin layer is formed.

4. The conductive connecting material according to any one of
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Kai sha, avaragel pay 4, Clifedbafetes pad tiMlsSpeGinkiergpavdddd f318er is
25Met al | ayer A Sn/ Pb=63/ 37 (neltlng poi nt: 183 degrees centi grade)

t hi cknesgromO1pmietal sbayar B: Sn/ Ag/ Cu=96.5/3.0/0.5 (nelting point:
217
6. The conductive connecting material according to any one of

claims 1 to 5, wherein the content of said filler is from 1 to

80% by weight, based on the total weight of said resin layer.

7. The conductive connecting material according to any one of
claims 1 to 6, wherein, when the volume of said filler is Fv
and the volume of said metal layer is Mv, Fv/Mv is from 0.01

to 10.

8. The conductive connecting material according to any one of
claims 1 to 7, wherein the coefficient of thermal expansion of
said resin layer at from room temperature to 100 degrees

centigrade is from 3 to 70 ppm.

9. The conductive connecting material according to any one of
claims 1 to 8, wherein said resin layer contains a compound

having a flux function.



77 degrees centigrade) thickness: 10 pm [ 0146] As apparent from
the results shown in Table 1, with the use of the resin | ayer
containing a resin conponent and a filler as the 5 resin |layer of the
conductive connecting material, the ceefficient of thermal expansion
of the resin layer after curing was |owered, the stress applied to a
connection portion caused by thernmal expansion due to heating upon
mounti ng of conponents or a heat cycle test was reduced, and the
reliabilildy of gBﬁeC@P@‘é@Fb‘fﬁf CRHFFAast Mabehaal it Y Farekekindre,
with the yse of a resin |ayer containin% a filler as the resin |ayer
of the cHAGFELTYE3GhFORPIONGhdeeiing 2 tHeXadbast 160 RgSseupaenclic
absorption or ter absorptjion of the resin |ayer after curing was
reduced, aﬁ&°ﬁ§§tgngﬁsﬁaﬁdgruﬁdgﬁr ?§§u9§°3850rption of the

el ectroni ¢ conponent was inproved. 15[0147] This application is
based on Japanese patent application No. 2009-292706 filed on

Decenb 4, 2009, i Do it
rof er oncé 20 T NBLSTA AL ABRLTZA 1T [GLI8T e Canducts be o >
connecti gg Bt efhake®h LHSPESRENMind WAMAPLT GaN:D& SR Yousgdndt
the time of electrically connecting electronic menbers in an

el ectronikccenpBaRaNtepEcPEACLAI PP COANRCIIME 4P JBidRdNalfp@mia (1),
substrate. Wth the use of the conductive connecting material of the
present invapbrencHexceldent electrical connection and high
insulation reliability between el ectronic nenbers can be

wherein, in the formula, n is an integer cof from 1 to 20.

12. The conductive connecting material according to claim 9
or 10, wherein said compound having a flux function contains
a compecund represented by the following general formula (2)
and/or (3),

[Chemical Formula 1]
COOH

(2

wherein, in the formula, R' to R® are each independently a
meonovalent organic group; and at least one of R! to R® is a
hydroxyl group,

[Chemical Formula 2]



78 conmbined. Wth the use of the conductive connecting material of
the present invention, it is also possible to connect termnals in a
fine pitch circuit. Wth the use of the conductive connecting
material of the present invention, it82s also possible to cope with 5
the requirenents of higher functionality and reduction in a size of

el ectronic devices. 79 CLAIMS 1. A conductive connecting materi al
used to formconductive portiqps on a plurality of termnals of an

el ectronic menb i ng strate and the plurality of termnals
provi ded on gai %ﬁ@h§§§§§%ggising a netal layer which is

formed of a met il] co d of solder or tin, and a resin |ayer
havi ng a resi ms€onppent L@n of 1| kaer wherein said netal |ayer

is nelted and aggR&gated.-er each of termnals to form said conductive
portions on said pl @ y of termnals by bringing the conductive
connecting materi ghs o~eontact with said plurality of termnals and
heati ng the conductivea.£onnecting material. 2. The conductive
connecting material according to claiml, wherein said netal |ayer is

separated to_aggregate on each of term nal,g by bringing the

conduct i ve ¥BBREADY nfRnet@riAIMyiito RohdtEt ¢ el d emeaideny ot a
term nals and heating the conductive connecting materialk. 3.,,The
conduct i PENCEAAEELI RGIRRLEr PAPYREc6PGi AG L638FaPRR1Or R, tonRr R 2
ot her reﬁig Iaggr IS Brovided %g a iurface of said netal |ayer
opposi t e W6 8*dar PAEEPoP 's§i FOMeP4Y 11 dy&HPon which said resin |ayer
is formed. 4. The conductive connecting material according to any
one of 80 claims 1 to 3, wherein said solder is an alloy of at |east
two or mpre MepAlScSehect £ok [dAMINE A AR 79881 $EEBBaOhgti dharl £BHe
silver, bismuth, indium zinc, nickel,” antinony, i1ron, alum num

gol d, gepmad AmaNG: §APPELhe rain Mt GRNYYGY YEicOVTEShi AG I el habr
according to any one of clainms 1 to 4, wherein the particle dianeter
of said fikl febm 300r e 380naetecd8 pentiGradibe conductive connecting
material according to any one of clains 1 to 5, wherein the content
of said filler is from1l to 80% by wei ght, based on the total weight

of said resin |ayer.
14. The conductive connecting material accerding to any one

of claims 1 to 13, wherein said terminals are electrodes and

said conductive portions are connecting terminals.

15. Amethod for producing an electronic component comprising

a step of placing the conductive connecting material
according to any one of claims 1 to 13 between said two electronic
members opposed to each other with said plurality of terminals
facing towards the inside and bringing the conductive
connecting material into contact with said plurality of
terminals of each of said two electronic members;

a step of heating said conductive connecting material and
connecting said plurality of terminals of each of said two

electronic members to each other through said conductive



7. The conductive connecting material according to any one of clains
1 to 6, wherein, when the volune of said filler is Fv and the vol une
of said netal layer is M/, Fv/Mr is fromO0.01 to 10. 8. The
conductive connecting material accordBdg to any one of clainms 1 to 7,
wherein the coefficient of thermal expansion of said resin | ayer at
fromroomtenperature to 100 degrees centigrade is from3 to 70 ppm
9. The conductive connecting material _according to any one of clains
1 to 8, WAEERSsdicHMession Sayét Peodediity &Lcsep8und lifdviemd a f1 ux
function. 81 10. The cqnductive con%ectin terial according to
claim9, whérSthPs&itd USHPGuRF K AY glpgugag§n5ﬁﬁéﬁ ﬁﬁgeﬁ'phenolic
hydr oxyl group and/or a carboxyl group. 11. The conductive
connecting material according to claim9 or 10, wherein said conpound

havi ng a,fd ux ct] nt ai ns d pr -

foll ow n&dgeneﬁfgg ffg(rggrruh?g (Jii1 P F%@%%?n-%&?%%\/ﬁ%&r%yn?&ﬁ Otnﬁagt
formul a, JRco$ @Ry S9N QM F1OM 11t 0,R0ch 121dThEe SONAUGLINE has a
connecting materi;al according to claim9 or 10, wherein said conpound

havi ng athlwnokuretiingn reentai ns a conpound represented by the
foll ow ng general fornula (é) and/or (3), [Chem cal Fornmula 1] COCH

wherein, inthhesias Bifl eonfct nfsAleetacbrondepandantd yoae armortakent

organi c group; and at least one of RL to R5 is a hydroxyl group,

[ Chem calisFoanuiad2dut by heating said conductive connecting material
at a temperature of equal to or mere than the melting peint of
salid metal layer and a temperature at which curing of said resin
layer is not completed, and

the step of curing or solidifying said resin layer is carried

out by heating said conductive connecting material at a

temperature at which curing of said resin layer is completed.

17. The method for producing an electronic component
according tc claim 15, in which said resin layer has a
thermoplastic resin,

the step of connecting said electronic members to each other
is carried out by heating said conductive connecting material
at a temperature of equal to or more than the melting point of
said metal layer and a temperature at which said resin layer
is softened, and

the step of curing or solidifying said resin layer is carried
out by cocoling said conductive connecting material tec a

temperature at which saild resin layer is solidified.



76R11Rn EI118CI IR 3 9R19RNR'( 3) wherein, in the fornula, R6 to
R2 are each independently a nonoval ent organic group; and at | east
one of R6 to R2 is a hydroxyl group or a carboxyl group. 13. The
conductive connecting material accordgfng to any one of clains 1 to
12, wherein the nelting point of said netal layer is from100 to 330
degrees centigrade. 14. The conductive connecting material according
to any one of clains 1 to 13, wherein said termnals are el ectrodes
and sai dl8endudtiatédgsbE e ¥ 11 oacd NGodh €SI NG PIEp @1 en ] SOMRTASE REd

for producing an el ectroni c conponent conpri,sing a step of |
pl aci ng t hedcotdiRt PHe RIGMFEAG nbh fraCONOAC tadCor R RE ¢ ol By & Tdp L

clains 1 to 13 between sajd el ectroni c nmenhers opposed to.each
ot her - wi EHCCERATHI (EalG 14170t 1 o A RACOTRAGG gher B « RO AL 86
bri ngi ng %Qeiconuctive connecting material into contact wth said
pIuraIit§ 5ft'8r i nal s of each of said two el ectronic menbers; a

step of hea&%ﬂﬂﬁfé%%é&%ﬁ%ﬁé%¥8é§@%%%ﬁgdgk5E%§%{f%%ﬁ@@e&%@ﬂ%? -Agm

said pluralrty erm na said two € roni ¢ menbers to

each ot hep;khrgHEN-Bald SOPAUGLEVEN 83 PYIY NS PR R3804 ; and
plurality of termnals; and a step of curing or solidifying said

resin layerg sibp dhecieiRgdotoscpiaduging aniel essignigyeonponent
according to claim15, in which said resin |ayer has a t%ernnsettlng
resin, the step of connecting said electronic nmenbers to each
other is carried out by heating said conductive connecting nateri al
at a tenpérat uTkeofmeduad tiowor prrdaidien tame egkticmgnpeoi ntonposand
netal |ayer and a tenperature at which curing of said resin layer is
not conpheteddiagd to cihémstldh ofincurhimh osasdl ik ngayaird rassi a
| ayer is carried out by heating said conductive connecting nateri al
at a tenpBeangpetainghreBiBuring of said resin layer is conpleted.

the step of forming said conductive portions is carried out
by heating said conductive connecting material at a temperature
of equal to or more than the melting point of said metal layer
and a temperature at which curing of said resin layer is not
completed, and

the step of curing or solidifying said resin layer is carried
cut by heating said conductive connecting material at a

temperature at which curing of said resin layer is completed.

20. The method for producing an electreonic component
according to claim 18, in which said resin layer has a
thermoplastic resin,

the step of forming said conductive portions is carried out
by heating said conductive connecting material at a temperature
of equal to or more than the melting pecint of said metal layer

and a temperature at which said resin layer is softened, and



17. The method for producing an el ectronic conponent according to
claim 15, in which said resin |ayer has a thernoplastic resin,

the step of connecting said electronic nenbers to each other is
carried out by heating said conductivg connecting material at a

tenperature of equal to or nore than the nelting point of said netal

| ayer and a tenperature at which said resin layer is softened, and

the step of curing or solidifying said resin |ayer is carried out by
cool i ng sai 8heoHdk v Bigkhestshlg deftxeinaratd e eiehpavat urecat rwaFch
said resin Iayer is_solidified. 84 18. A nethod for prodycing an

el ect r onP¥ c&ﬁboﬁ@ﬁﬂleamﬁﬁ%ﬁnﬁonducélg?eﬁﬁﬁn?ﬁﬁ%ﬁﬁn@aFﬁéléén t Pve

connect|n mat er i al co g to.claim14 into,cont sai d
i urali ¢ §eBPorarHERaRs, WhERSpandor ok LAYoCaia BORAULEHGE-
connecting material to formsaid conductive portions on said
plurality of termnals; and a step of curing or solidifying said

resin layer. 49 JeqRiNod (QALOAYFEAT AN Ehefldals E0RREREIh,
iC g

accordlng to c alm . sald resin layer has a thernosetti

resin,  markh¢ast &hdfe &Eﬂbﬂﬁorﬁﬁi&ﬁ%‘%ﬁhb&%lﬁ@rﬂd%allSaEéFJF:lj@Hg
out by heating said conductlve connecting material at a tenperatureé

of equal tboafy B¢ &t haminfre 1Mebt i 8gi Poittalesaid sMBIBLUbaYRE AN
tenperature at which curing of said resin layer is not conpleted, and
the stepsafidcarédigromiSaldnbidyblasaid coasiakt! ayen s alnired iayt olfy
heati ng said conductive connecting nmaterial at a tenperature at which
curing otesaiidadiesin |layer is conpleted. 20. The nethod for
produci ng an el ectroni c conmponent according to claim 18, in which
said resin layer has a thernoplastic resin, the step of formng
sai d conductive portions is carried out by heating said conductive
connect i Ag- mat | @leéttr@m@rrp@@lapgfl@nbf eteeitto & ifomd uivdd thheof
mel ting point of said netal |ayer and a teggerature at which said

resin la %Fmﬂgaéaf%ﬁ@ah %aaléstwo elefEre ﬁ“&ﬁmkﬁﬁ% RgPgFed to each
l'idif d

Conduct | FBREBARGEL FA0T RECEA A OF & oFampEra (e ot “WRTER <ol PabR

|ayer tsosol Ldhfiefeq 2o A SLoct Qnl.e BIEn A iR eo0dustiyeon,

connect i ng m erern the con UCt e connec

accor di ngot Acanys 88 Ofe GlAdR- i 10 Lhiick Al k&?ﬁ%saféﬁlSQEGO§Hgﬁgr@56

sai d el éctronic er so as to contact plurality
termnalgn 32« AR ehsehroni goconponent, wherein said plurality of
termnal s of each of said two el ectronic nenbers opposed to each
other with said plurality of termnals facing towards the inside are
connected to each other through said conductive portions fornmed using
t he conductive connecting material according to any one of clains 1
to 14.





