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
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i n whi chcopigisit | EL‘E%‘I&SN%C?ME&BEEC@HM @(ﬂ@&%f%ﬁtc‘bﬁﬁdf MATERTAL

board, an ani sotropic conductive adhesive or anis 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 15 do not sufficiently contact to each other, and (2)

conduct i ggcrarbygbegrreMin in the resin (insulating areas)

positioned in areas other than those between opposed term nals
(congwictiverppeas) to cause a leak current and therefore the

i nsul ation properties between adjacent term nals cannot be

sufficientlyn 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



20 ensured in sone cases. Therefore, it is difficult to further
narrow the pitch between termnals by using conventional anisotropic
conducti ve adhesive or anisotropic condugctive film [0004] Meanwhil e,
in the production of a connecting term nal on an 25 el ectrode of an
el ectroni c nmenber, conventionally, a solder paste is printed onto a

substrate having a netal pad and nelted th he ing_a l.der
refl ow aﬁfbaalrnat ﬁng8nF8?m Qsecednng%fi r?éqafng\rﬁ‘n@l’na égéggi%\/\g\?grx,%%ﬁl%%t iPsatent

hod. . & . : :
met ho gb%;éﬁﬂ#%ﬁf%@ﬁbﬁ%{}ﬂe%' 3 PEAR DAL Sad ShDBEAMhed €1) and

cost of use printing the solder paste is increased.

Furtherg?{aﬁjta}ryg@ ”ﬂﬁle%!a%ﬁr@dth@a‘%%ﬂ%eCthBElﬁééﬁiiBﬁl | BuSX{ESEBLY  No.

smal |, ng of the sol der paste may be I npossi ble in sone

cases. Thaymiss@lso gparthed HOEuREREHUC NG a COPNRALEJIGH eEAlBalbdfween
whi ch a solder ball is nounted to a connecting term nal and the

sol des balledtsrdreld echambddrhealo upengcansekded rehliovwepparming. thermal
However, in this nmethod, when the connecting termnal is extrenely

smal |, t heomgostisdinvol sedding 10 aprpduca higt ¥ he fsalmersdual tersinatseased be
and it is technically difficult to produce a small sized sol der bal

in sone casesciRELATED DECUVENE RATKENThBOCUMENTE 150005 pperthatsenntetween
Docunment 1: Japanese Unexam ned Patent Application Publication No. S

61- 276873 djadEtterfie MulctAkENtCR Rrapdresee Utk diffhelte P4t edt the adhesive.
Application Publication No. 2004-260131 20 DI SCLOSURE OF THE

| NVENTI ON [ 3]

10 However, in the existing anisotropic conductive adhesive or
anisotropic conductive film, it is extremely difficult to control
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.



Under the above-described circunstances, it is desired to provide a
conductive connecting material that ensures excellent 25 electrical
connection between opposed term nals and, high insulation reliability

bet ween adj acent termnals. In addition,” it is desired to provide a
conductive connecting material that 4 facilitates connection of

el ectronic nmenbers having a plurality of termnals and formation of
connect i AP Hinald onah éﬁggFdeeWB?naﬂﬂé?e@ﬂFF@ nefbegen | gooyjecting

g
SA di to t t i ti t [ L ded nduct i
connoct | TR oLt Xt FEPri GOhdUCEI TS REPEROHE: G 15 i She gp Ldex

ft i nal f. ar i havi a bstrate and the .
ol ur ol 1P armiReFEean: TR ey, B 2o Fh ek raf e Sranget ing
I ecin | : . _ . :
whi oh ¢ he TR 452K 1AREIDI R157 BrATRRECEE File AOPIAeL e ol be
condugt i VgdRidiitanRs 0N ddie RN it yrifrd ardminals Pwdidgidg. tﬂl‘f%ducing

conductive connecting material into contact wth the plurality o

terninal s afshheating tBemeRAUUGH Wghicnectbngderatanilalis 1RH0Q08 to a
In order to solve the above problens, the present inventors have

conduct edoameextiensiceemshudyzaadtias sordstildal 1havembouad whew Hdwer using
netal |ayer is easily aggregated on termnals by the use of a

conduct i e ssolvieact rel omat eppakahawi ng Howesteal, liayethandmathedj nwB@n the
| ayer instead of a filmin which conductive particles are dispersed.
Ther ef or eoracséigiongt e oninel piesantiameint | onal bxcéheermosd ettivptaed in
connection between opposed term nals can be achieved. Meanwhile, it

i s pdlsi Fredusiptevidit #PORAFFekaildi nkf ofncheafedaltnCayiey if fisehndsiadly
| ayer, and it is _possible to achieve high 25 insulation reliability

bet ween F§&€Hﬁtt5PnPﬁ§p§FeF€rFﬁﬁgﬁnﬁéﬁeﬁhéoég@élb@é}eﬁni§0me cases.
aggregated on each of term nals by heating the conductive connecti ng
material, so that electronic nenbers having 5 a plurality of
term nal $-¢aREhe 8RSy ;connect ed to each other and connecting

term nal s can be easiTy formed on a plurality of electrodes of

el ectroni ¢ BRFBRTS DOCUMENT
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



[ 0009] 5According to the present invention, there is provided a

met hod for producing an el ectronic conponent including a step of

pl aci ng the af orenenti oned conductive connecting nmaterial between the
two el ectronic nenbers opposed to each other with the plurality of
termnals facing towards the inside and bringing the conductive 10
connecti Bt ol [ tact rali f 1 nal .
each of t eﬁv&g{a{e e%t%r%}&c&r}eﬁpbe?gé%i%% erg%%/rnsg %%}‘gﬁ%%ﬁ%%aellty
connect i ngr FREAIINA 2R CMROLE N oifheoRhUERE hEY: Hfmi i 18 RAl 8n0d1 &@Chode
of the two electronic nmenbers to each other through the conductive
portions dorgreditdhie: phamsddty of 15 termnals, and a step of

curing or solidifying the resin |layer. [0010] According to the
present invettir, there is provided a nethod for producing an

el ectroni ¢ conponent including a step of bringing the aforenentioned
condubti ve dermectinyg mat erial prserdontagen20owi t httidves pliwr abrbyideéd a
termnals, a step of heating the aforenentioned conductive connecting
mat er i al aodusttitehecoraitictio anggerniahsised tthe ftwr gtdnduefive portions
termnals, and a step of curing or solidifying the resin [ayer, when
the af or éffenti BABdatéti pdl stereletbet PEdEd skt er st or 8fBREroRe¥ing a
conductive 25 portions are_connecting termnals. [0011] According to
the presetPSihEr PBR, ChhEr-ETAd 1HY vt dEFTHR e 16 BFQRLASAIT RBROTHOIFEHC S/
a conduct.ive cpnnectin ?gterial, jn which the aforenentioned

conduct i \}élcgﬁ%ﬁéb% Fn@eﬁﬁ ?%{Triaglda?t Befiell 1Y ThENdBE: Pat 85 bf GHwponent
el ect,oni r,.SQ. as to.contact w.th the rality of termnals

5[ OOEQ] a%c%%g%ﬁ dll lneg: Tt ﬁdeh lpcrr}jeggln \Qqeng\%elnﬁ a&ﬁ%rut%e raea/ Qirse(-:’p‘—’lrtoé\’/clin ed eaanCh of
el ectroni ' [ al jt : 1 nal § .of, .Qf

the two e é@?&%ﬁ?ﬁn%%n%@?%hgggogg@4%§€§£ﬁ1%ﬁ eﬁéﬁéPﬁ t%gepﬁﬁﬁggaﬁ}y of
of ter”‘&%ﬁ%ﬂﬁ%&éﬂb&ob@ﬁﬂgihaeHH@“éBh&ﬁétP@@n@@ﬁﬁ@c%Qnéon@%%QﬂQﬂ"Hnto
t hrough the conductive porfions formed using the aforenentioned

conduct i W rirHtet it Ag: RAtand vad 1.1 tiFBECTe Qi dAiEs IMVENEROMNG0OAS]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



15According to the present invention, it is possible to provide a
conductive connecting material that ensures excellent electrical
connection between opposed term nals and high insulation reliability

bet ween adj acent termnals, and facilitates connection between

el ectronic nmenbers having a plurality of 20 terminals and formation

of connecting termnals on an el ectrode of an el ectronic nmenber.

BRI EF DE§CIQI1%'FI3 LHROF HES TIRAW NES 08 842 95T h AR ach d CoeheR other and

obj ects, advantages ﬁnd features of the pngsen innﬁntion W
t ‘ol of°

| be,
more appareht. frof t herFolf ﬁ@ﬁﬁ”ﬂé@%r@ﬁﬁi aPh ﬁ?ePin@glty of
enbodi rrerg%?%]%sl %J@%&le%%%}o'sn%gc iﬁﬁ%s t he acconpanyi ng draw ngs,

i n which: iI'’c plan view illustrating one
exanpl e of %%%0@ ape of a nmetal layer used in the present invention.
5 Fig. 2 is a cross-sectional view schematically illustrating one

exanpke of hhecsiahg eb eNbsiFral&s: %@ﬂze%tfi‘?ﬂﬂu_“th:e‘f% QQP&?&%'%& a method

material after the conductive connecting material is place et ween

t er m nal §drmptBautehhodn fore cormecd idlﬂnpﬁ‘ihe@‘ltﬁ@.h"c@ﬂid(in%ogp%@ﬂ??o@fpltar&%_ng
present invention. 10Fig. 3 is a cross-sectional view schematically

i |l ustr atihrgadoecrxanpbreaf cdhgust i€ @fnrddiSit@anaseréandust ¥en afa wo
and insulating areas after the conductive connecting material placed
bet ween tederitmalng ¢ sevdetred bt edsd sedcldi dilkeri nithethet bodrbaity of
connecting an el ectronic conponent of the present invention. 15 Fig.

4 is a citesgigeds daglingi dwvachkiendhiec diisyidel lapst batlingd ngnéhex ampkigcafi ve
the state of substrates and a conductive connecting material after

t he &dndGerREetdaanBaErAgehalBEP aFonEapt aekieh bdt 1edririvh &ifs teaminels

met hod f or connecting an el ectroni c conponent of the present _
i nventi oRf S8y, 05 FBea o SLaEciqnfal MHRH, Schémattis®al 9y heating the

illustrating one_exanple of the state of a,substrate and a conductive
connect | f§ RECAATEl CAPYSCITAY CBHEICA v e tbn T rig Hat RS apLpga ity of

D 2o ReEhSELTAIES RLAY, de0 0Bt DECTUINEILE, " B ARLIEY L8l ocner
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.

[C011]

According to the present invention, there is provided an



25Fig. 6 is a cross-sectional view schematically illustrating one
exanpl e of the state of a substrate and a conductive connecting
material after the conductive connecting, material is placed on 8
el ectrodes provided on the substrate in the method for producing an
el ectroni c conponent of the present invention. Fig. 7is a

cross-secli g aI V' eweﬁl% rmﬂ:ﬁaé lgyoncué{:St a%'oﬂ%e%@%{@xﬂgggglgiéf?ﬁ which

state of g'su Ta e conduc I've areas an i nsulati"ng areas

the Condqg&!%%d?% %%d”%%f&h%k Q% n@et hscﬁéﬁ §§?9f1§r§%tached to

substrate 1s eate cured/ solid In t e nmet or producing
an_el ect gl %M%rt%mofofth%h@l@ta%%%d RYARLFOB, 10 DESCRIETEON R the
EVMBODI MENTS [ 0016] Hereinafter, the conductive connecting

mat eri al , ﬂdgéjﬂﬂ§ﬂgffﬂ@fnggﬁﬂgptlng an el ectroni ¢ conponent using the
conductlve connecting material and the el ectronic conponent which is

el ectpi cal | yyolB2gonnect ed using the conductive connecting nmateri al
according to the present invention will be respectively illustrated

in detail. [M@bHIihg Condudtd ver&eanectimgerivhtoer,i athdhe condpcbivyded an
connecting material of the present invention is 20 conposed of a

resin | aygrecmbrd meapongydr . intshionnmhis d urediinat efthaermgnals of each
mul tilayer structure consisting of a resin |layer and a netal |ayer.

Each of tdfe Fesi ﬁWPaﬁéreCéErﬂdethe TRRRE LS agBPORRY EOnsTath oPLBARE I"’é&?@r the

or a plurality of fyers The | am pate structure of
plurdlity of terminals facing towards the inside are connected to

10 each other through the conductive portions formed using the

aforementioned conductive connecting material.

EFFECT OF THE INVENTION
[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



t he conductive connecting material is not particularly limted, 25
and may be a two-layer structure consisting of a resin layer and a
netal |ayer (resin layer/nmetal l|layer) or,a three-layer structure or
mul tilayer structure having nore than three layers, in which 9 one
or both of the resin |ayer and the netal |ayer consist of a plurality
of layers., Wth the use of a plurality of resin |layers or netal

| ayers, COnpbsilts GrEEPIBEse A indfer dhayb€hhe same or
different. 3&gﬁ%ﬁ] I n one enbodi ment of the present invention,
fromthe vi int of reduction of an oxide |ayer on a netal |ayer

f i i f] ux, funct.i d |
Tayers of t R Tretal iy Rre 18 Brababior P R naf iR oRgresflRbe ot she
three-| 0 i | met.al ™ .
bref or r oAk o St DR O TR B AR ot

si dessof thejretalid @yéfoggys@@twﬁaf%mgcﬁg%g%&.@a&i%ﬁ@h@&%§ one

of the resin ["ayer nmay be suitably adjusted dependi ng

conduct oke eltipakness e ast£rdr val stiosPLacoOBNgaEed. BAHueXaR! @oncting
the 15 production of a connecting term nal using a conductive

connect i ngtratieni ahftarwyreh tbadubtikpessemaic iy nasenribayers @naced
both sides of the netal |ayer are different, it is preferable that a

t hi nner Peswecnayerrmnsngplaced dme heeCloodedbirngdratedtnalg sadeelectronic
(el ectrode side). By shortening the distance between the netal |ayer
and the 2ZEMEemeact odg ther wiregkenti tnyeosries .easy to contro

aggregation of the netal layer to the connecting termnal portion.
[001é$ I n afiéfhet 1EBoel PEHTSTFL tea bvdsanhschapehi Fahly florl ustamiliaig one
when producin term nal on an el ectroni c nmenber such_25

as a _serrﬁééﬁl&g&a%f %\%%fe%é‘g AhBUPFKE2TES c It G Ve T BRRBEAMY Insulating

R 2 L S e BT LR AR L O S I e
terminals is heated 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



10 opposed connecting term nals are connected using a conductive
connecting material having a two-layer structure, the conductive
connecting material may be placed such that the resin |layer side is
in contact wwth a connecting term nal or may be placed such that 5
the metal |layer side is in contact wwth a connecting termnal. Wen

connect i n@lé@gfgd‘@é ?Hvi%f)%qp t%lee%hF)%[Eir%.t%Erﬂpeﬁﬁe?lfngtHQQnf&f: cducing

usi ng a conductive connecting material having a two-layer structure,

it is preferahle thatc theysonductiyenhconnedding Mpderigh, is attached

to both of opposed el ectronic nenbers and 10 subsequently the

el ectroni c nenpersi Wid BrbBe-gepduehhyev LoNRRElm2g iRl1ar al18E€rating one
attached to each other. The orientation of the conductive connecting

mat eri al awymies swift abhy sed £cd ed fdependingt it 4 he patcherti vehapeeat and
the netal |ayer. [0020] 15Herei nafter, each of the resin |ayer and

t he mét alidayetimo berasedfitert bepresdnttineentnoachihly beterial placed
described. [0021] (1) Resin Layer In the present invention, the resin

| ayer is @ordesdd wfes afedite 20bsswposi tEohcebatdaind nguecdésphidified in
conponent and a filler. The resin conposition may be in a liquid form
or a sol i%hg dreRd ricoMREIPEFRUrF! HAG TR T heCTHRMERL | fuihe fresent
at roomtenperature” neans a state of not having a certain form at

room t enper4titr’e®25 degrees centigrade) and a paste farmis al so

i ncl uded therein. 25[0022] In the present invention, the resin
conposition may be any of a curable resin conposition or a

therqepl%ﬁéq%;éiﬁdh(qu#ﬁﬂqprhNT§l Exanpl es of the curable resin

conposi tion use e present invention include a curable
resin conpos*khgﬂ that is cured by heating, a curable resin
conposition that is cured by irradiation with chem cal rays and the

l'ike. From tiRe-4iWRQint gk &x&gldefe 2omBelanincaha PLOPLI! I8 AHCA0AStOr
a coefficient of thermal expansion and an el asti'c nodul us after

curing, piefresabing daed dst ot helomehenfou § 854 Rt He0apRdittofe ddithecting
t hernopl astic resin conposition to be used in the present invention
i's not pardtexntilar | gnbi nitedecdedtangias cdmbaseht exitbidh t ysswfdcieintally
to be nolded by 10 heating to a predeterm ned tenperature. [0023]
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



(a) Curable Resin Conposition The curable resin conposition to be

used in the present invention contains a filmformng resin, a curing

agent, a curing accelerator, 15 a conpogpd 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 fur?ble

resin to be used in th resent, invention js not 20 particularly

limted &9 d?%’gq%tql toﬁéﬁi%e‘f%ﬁd‘m ¥y Sfs édrhd s %ﬁésiwefb@?éaﬁt of a

for production .of a m conduct or Vi ce. npl es_thereof _inclu an

cooxy et i B TAERR U L A Te BE A DR robok hret st ) ere
henol resi cr e f.esi er _resin (unsaturate

Bol yest e?ﬁlr @git%f§%§§%§1 I% n%lptﬁtén% g?epgéélg% A" et e dé égl %}e game

pol yi m de,/ egigr{RQJtyi m de precursor resin), a bisnaleimde-triazine
resin and the like. Particularly preferably used is a thernosetting
resinscontaifmiongj 12 at | east one kind selected fromthe group

consisting of an epoxy resin, a (nmeth)acrylate resin, a phenoxy

resin, a poliyesherenestimedt Pt Whd @eeckesitNindefthbEONEr&B D v ewpoint
mal ei m de resin and a bismal eimde-triazine resin. Anong these,

pr ef er ablof usethdts.can & epoxk ikesilayieromnt e metepises elurexeel heihg a
curability and storage stability, and excellent heat resistance,

noi st ur e coawiosnanicav and ec hénk dalnatdsirst apperaindiloweed. praduct. t iheseal

curable resins may be used singly or may be used in conbination of
two or nBR¥eR e HUmably 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. For 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



10The content of the curable resin may be suitably set depending on
the formof the curable resin conposition. For exanple, when the
curable resin conpositionis in a liquidoform the content of the
curable resin is preferably equal to or nore than 10% by wei ght, nore
preferably equal to or mare than 15% 15 by wei ght, further preferably

equal 1o QpdBLE LA 209h8Y Wahahen of untheromprer pi clei Al b Sitludive

nore t y wel nore preferably equal to or nore

han 30% by, ehigiig mdcdqairatl %qurnlgyapﬁ%enapéy §EHALthee 0T L WO @At ive
35% by wei ght, based on the total weight of "the curable resin

conmposi t i hnddaiminssedtall nadP R efieicall ¥ukasshthaghd 088 by weightside
nore preferably equal to or |ess than 95% by wei ght, further

pref er ablis eguabntecorvigss tbane80%mbycaviighil ofrunthease mifeeed such that
preferably equal to or less than 75% by wei ght, much nore preferably

- equal 5t o twdre lress 1t haye 65%dsy i peirghbnandtparth eutanhygcpief ereatilynadguafhen
to or less than 55% by weight. 25 Wen the curable resin conposition
is in a sohinkedoimg tdrenigetemt obrrhedcatabreornasi nembepsef e ahnynected
equal to or nore than 5% by weight, nore preferably equal to or nore
than 10%UYFANEI ght COPERCTye h@@nﬁﬁéﬁéﬂabl paggharlt ond8Y1ABr e t HatP 159%er
by wei ght and particularly preferabli/ ual to_or nore than 20%

wei ght, bHSEH0H $+he ot éP vRT §hR ¥ 1% he- Fdlr abPe r%gpﬂuEBﬁﬁ%sﬁf?rH#Ctlng

5 or of er i RRT LT (SRS %%ﬁqﬁﬂaﬁoggoxoé'ye?% GRE SRR o Gy, and
equalol 0 81 LEsS 1A B DY VELANL . LULNEE, BRI PESLALADLYoCalaled i ng

nore 0 or

t han 65%rpay ang%@@dare% LEhew! ard y?g&?f s&aelry eqmé Beleﬁtmént%%n the

55% by wei g en the content the curable resinis wth

above r artgﬁadlféteicx;é IR CRNRHRChhOBr S &1 &R fbeaaqlr&%h@nse@éca@ae@;%dmg
strength between termnals can be sufficiently ensured. [0026] In the
present idyveiid Qiut@nh afhLROXYE rasd Neetdl adyswid form 15 or a solid
format roomtenperature may be used. An epoxy resin in a liquid form
at room t enpexcestir e and an epoxy resin in a solid format room
tenperature nmay be used together. Wien the curable resin conposition

is irba |iquiakdiorafitean epoty ofesha fashn|laysd oot e mesml layer to be
tenperature is preferably used. Wien the curable resjn 20 conposition
is in a soidd frorfhe @senepodetesimy’in 9 idraer¥adm or a solid
form at roomtenperature may be used, but when an epoxy resin in a
solid formilQUsldd, it is preferable that a filmforning resinis
properly use%to et her.. BB){OOZ?] 25Pr ef er abl e exanpl es of the epoxy
resinin a lf €y oom tenperature (25 degrees centigrade)
include a bllsnotg%nol A t

e preseﬁﬁ?lnventlon, 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.



epoxy resin, a bisphenol F type epoxy resin and the |ike. The 19

bi sphenol A type epoxy resin and the bi sphenol F type epoxy resin nmay
be used together. The epoxy equivalent of the epoxy resinin a
liquid format roomtenperature is preferably from 150 to 300 g/ eq,
nore preferably 5 from 160 to 250 g/eq, and particularly preferably

f 170 220 g/ eq.. W b equi valent is | th
[1om 170 105380, 9129 Jhen e sbove chory sl valent 15 Tess than
to be i d d. i d_in. .. On th th
0, 5° SRR AN IO | SRRSO, LT SO E8seR O e oLher ol 1,
5,10 U501 oot 06, L R L LA B LU T MRRRP Dt son

Exanpl es Qft i ReegREXY F85kNa48 @hsaliid fopppat t
degrees ceﬁiigrgde) inclgdeaa bigihéﬁgi A??§§et%§3§§&§§§ﬁﬁ?‘%%%gg%ﬁlent

bi sphgnolmcSHAA® AP PXYpeestiils aubhens! a YOt AL 1dPe SPPRE RS RxpAnsion
cresol novol ac type epoxy resin, a glycidyl am ne type epoxy resin, a
gl yci dyl aest eant yfka #poXy moeBils aattefunsitiongl eRpeferz@diyn, uded is a
tetrafuncti onal epoxy resin and the |ike. Anong these, preferably

used ar e thesolosetitrinfguncteisamal cep@owitdsnn, a Ghesolth2@mopualsadct ypesin
epoxy resin and the |ike. These epoxy resins may be used singly or

may be usetpiosicdebi haticonsefl imsherpresenkiindsntion Then@ppryticularly
equi val ent of the epoxy resin in a solid format roomtenperature is

pr ef er ablyMiteM 850108932000t ghay), f e bt erabl §idireom 180 beo m2 15600 by
g/eq, . and particularly preferably from 170 to 252,000 g/ eq. The

sof t &hi nGeASIRE 6 EhBTEFGEFIFESPA tRAMRSE8PdSForm at room

tenperature ig Breferably from40 to 120 degrees centigrade, nore 15
preferably P58fr30 to 110 degrees centigrade and particularly

preferably BgﬁrbggaggFﬁggSgﬁ25§§§oggggigrade. When t he above

softening p I'S™W thin Ve raﬁge, tack properties can be

suppressed and Qanilidgecan QS Aeid1d:2t8%e BEQA2Y (LbidrHddd € nvention

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



The filler to be used in the present invention is not particularly
limted as long as the performance is stable w thout causing
deterioration during storage at roomtenperature or upon 10 heati ng,
and an inorganic filler or an organic filler nmaybe used. The fillers
may be used singly or may be used in conbination of two or nore

ki nds. a%&ameeﬁu% the ciReLgaRLE Ehk! 8thﬁ0581q§1§tiht§a@f an epoxy
ZI nc

al um na oxl de, magnesi um oxi de, titanium oxide, I nony

oxi de, aliydinumshydeoxi deryMBeBesd 4R hudpRXhE8y Jkgglqn R %M @ster resin,
cal ci um carbonate, clay, talc, mca, glass fiber, glass e, glass

bead, bard ugssyiphat e rardnt he: | keicaief eeabhy usethpsansidieasandand a
alunina containing inpurities as small as possible. These may be used
20 si ngl yoimameyinbiedarsext 4 i reomssnat.i oAmohgt whese, npref&radsy (186081]s an
Exanpl es of the organic filler include cellulose, a fluorinated

resinp areEpoxyesesi o tineet haweoirss 0,f exoel asnheumrdiin, ity phermgiorage
resin, an acrylic resin, a polyester resin, a styrene resin, a 25
styrene bitadilerey < 6pol ?w@ﬁléﬂﬁtthF |ﬂ€eslﬂiraéfi@rra@pysl§§é§ seeigpance and
epoxy resin and a phenol resin in which the effect of |owering the

li near exjearsiont EESHSTAIRt 08t at%r%@rzé@%%ucffh@ﬁet RErfRspreqpns may

conposition is great. These nmay be used si or may_be used in
cori nat 6 U5 ¢ g 61 ot &1 KI Bt DS elogn S Gl o S SE e kinds.

af orenenti o |ler is preferably spherical 5 or squanous. In
_ eyl _ : p squant
particul ar, eri cal f|IIer IS nore preferable since it has | ow

ani sqoropy and Lhgreloresd Lyl s gxoeld el inan an! éhwaﬁ?% & ddifiing

| i near expansi on coertl Cl en resi n conposi ti

particle g anet & ,Qf dhe {d léﬂamse &reegl%r acbirawscmoﬁ o or more than

10 nm nore preferably equal
For example, when the curable resin composition is in a liquid

form, the content of the curable resin is preferably egqual to or
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,



10 or nore than 50 nmand particularly preferably equal to or nore
than 100 nm Meanwhile, it is preferably equal to or less than 50 pm
nore preferably equal to or less than 20_pm and particularly
preferably equal to or less than 10 pm When t he particle dianeter of
the filler is less than the above lower limt, the workability 15 and

dispersibiliﬁy in the resin conposition are |owered. On_ the other
hand, whet5txcBEBECERRIXbRAB AppEP 1951 POTE o | dA%hEMeBAlPRE and

termnal's by a netal foil is inhibited b f th e of th

i1l er SgPterd Becviedh PRI SCER Yt BENE hall O 0331 RITIY ‘o b wri ol - taed

filler i f t 1% by_vei ght , . .

pref or abi S Ca L orC RGPS ThamL0UBY LAeF GhE NSl Bart LG ar Hpanbile,
f er abl, | h % ight .on th |

el ot o he CB S e PRSI e Ceabos | On. R, OUF 1 phet EhEpl grove

equal 5t 0 e AB%S 118R180% DY MBIGht + n2R §8Y %y%sigﬁepl ymlealtr%} gl&%lf%rrably

| ess than 70% by wei ght and particularly preferably equa ess

than 60%dynarei-ghdr Man thhe gontieptydfgHdle rlirkher hsrbgssetddbihequar
above lower limt, the effect of 17 Ilowering the |Iinear expansion
coef ficient caf lidwes résinn 7EENRGS ivid i@ t3f hRiche wdrky pire fRetaaghieened. tor
the ot her hand, when it exceeds the above upper limt, adhesion

st rengt h lefsst tdane$ics bonpedighitomntco par tddlidreid pselfewaibdd arthal to or
therefore the reliability of the 5 electronic component i$§ | owered,

and the flleswatsihiaint v 56f bvhererigditn conposition is severely | owered and
therefore nol di ng cannot be perforned. [0034] Meanwhile, as the

cont dht of Phenatle aifdriadned $i¢ erahdirereshe 19 widhdmetbe allmve range,
aforenentioned .filler is Fy and the volune of the netal |ayer is M,

Fv/ M i s SpREFEFEBIly CRPRRCEIET S6TERIG Rift REFhBréfredaBryeriom gtggngth

to 8.0 and_ particularly preferably fraom,O. to 5.0. When Fv/ M/ is
equal to%gF%ﬁSPe%Fﬁgﬁn%ﬁé &b66v el%%gFlFFﬁpgiytﬁESPFﬁgar expansi on
coefficient[ f %@e resin conposition after 15 curing may be
effectively reau ed, so that the reliability of the electronic

conponent cap Qﬁeiﬁ@é é/&erfoﬁ{WEA e’arﬁ%%% g[\ééw -}:ésfgélaintaoil%r ulhigislcform

t han the above upper Timt e met’al l"ayer y surely nove

resi 5 COBRO&I EbONdI Rotheahepddor ShePrduie RS Hd hedd . at @h, «88xihabsin
excel | ent connection between term nals
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



20 can be achieved. [0035] |Ina conductive connecting material having
a lam nate structure consisting of a resin |layer and a netal |ayer,
by mxing a filler into the resin |ayer jsthe |inear expansion
coefficient of the resin 25 layer after curing nay be reduced and the
stress applied to a connection portion caused by thermal expansion

due to heat] 0 t] f QQ?Q Ok, : CYC g
rgdyced, %goép?%a ?‘sq&#g %ggf{gblf'%lg% 0 :‘ﬁl_ee %Ilg ?r%g%ilcﬁcéﬁ%%n%éﬁ%;%m
be inproved, Jurihef & cpMien the filler is mxed, the content ratio

of the resi'n conponent in the resin |layer is reduced, so that the

amount of naisd Bb@xgbé@lﬁﬁépéh@roﬂ/\@h@re@&@?@ﬁéi@ﬂiﬁfatlrngdi@ifEbrhﬁé{@rroom
after 5 curing can be reduced and heat resistance under noisture

absor pti aierfeddtaied eid o G remIpo |dm CllB0 ale @ e d fqaf,0vetke preferably
Meanwhil e, mxing of a filler prevents the nmetal |ayer aggregated on
each of tferam nalos thr BEDT & e Ngrraditpaoft iandas 1on pirkd etrebiiyndlbsm 170 to 220
Al t hough the reason is not necessarily clear, it is considered

because tdvedl0 ¥hé¢hdrharekede epoxy eguriesikertayer Lesmdtians heoakeep lower
the nmetal |ayer aggregated on each of termnals and therefore the

filler prlevart,s the mdrankagperrdtiom Ploviihify euredf pacshistontem@s to be
termnals. Therefore, the reliability of the electronic conponent can
be i npr oVeErSESITOIGR (RIPRIE }inForTRchd PRESTR C25%fen O Elipapieer hand,

resin conposition in solJid formis used, it is preferapble to use . .
R D R S A Pt e VL D S ST I R e St e LOTENEE
The filmformng resin to.be used iLn_the 20.present-inhvention i s not .
par tHRul BT | ERAEEE G | G0 aloPEedn Be S8F0edt o orgryd Tesin,

sol vent - and.  nanendent |y Ras dd RIaT 1A 11 e At Jdied 11 m
formng resin, a rmoplastic resin or a thernosetting resin can be
used sol el y,[@nghihey can be used in conbination. Specific exanples of

the filmformng resin include 25 a (neth)acrylic resin, a phenoxy
resin, a polyestarled 8% Phé SdnAed POk Yestayl e Forn a8 RObY Weidw@ne ure

resin, a polyimde resin, a polyam de-imde resin, a
si | oxane-(mdiddp@dapoladntidgrade) 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



19 resin, a pol ybutadiene resin, a polypropylene resin, a
styrene- but adi ene-styrene copol yner, a

styrene-et hyl ene-but yl ene-styrene copoIX r, a polyacetal resin, a
pol yvi nyl butyral resin, a polyvinyl acétal resin, a butyl rubber, 5
a chloroprene rubber a polyam de resin, an acrylonitrile- butadiene
copol yner, ronnltrl%g but adi ene- acryllc acid copol yner,

acrylonlﬁﬁq 130i B se§r eRe ddb (ﬁ%&ﬁﬁesp%??@iﬁ??dﬁcépgt@aﬁﬁHQHiarlY

d the lik h f bl d 10
o n, o GO eSO 26 PoF Pedtlr TSRS a?éﬁe%aw#n auffeli ihergpove
filmf I d mbi nat
of 1\ m"LFQO%reﬁ%dn‘Es%%og% ‘}*f‘?@ ToaR Rl P4plE R CRERy By 4 be
f dd
her cof | OPE Casal yaor BT Crathyaer y19 & hei'd e a der vatlve |

theregf and[@@Q@ her mononer. In this regard, when describing
"(meth)acrylic acid" or the like, it nmeans an acrylic acid or a

met hacrylic (@agiydrif10@38] 20Exanpl es of the (nmeth)acrylic resin to be
used in the present invention include polyacrylic acid;

pol ynmet hacr yhiec atiterpayacikeyl ieedci i esttey spsushnas povymeidy! is not

acryl ate, polyethyl acrylate, polybutylacrylate, poly

(2- ethylmexyua@dwkaWEllmmdeﬂhesIldmgepntﬁ&ephaﬁoyhancaciﬂ:ﬁaﬂﬂmswiﬁ@but
as pol ynet hyl net hacryl ate, 25 pol yethyl nethacrylate, polybutyl

met hacr ylcaueiagddeheripketipol ducipbonterafe; atpotoame theaperadning idreppon
pol yacryl am de; butyl acrylate-ethyl acrylate-acrylonitrile

copolYme §at1219raé¥19|%|ltr}qr|9@-fﬁ1ﬂ AdiléRe ebpol PrEFS.C filler may be used.

acryl oni t adi ene- agi d_copol yners

acryloni&% % EEF&Ei@ﬁX %éﬁg SOPEILYmers Mayc P§I 9RPFr thecompieasion of
copolyne th crylate styrene 5 copol yners; nethyl
nethacrylﬁpeoﬁcpéan%ﬁP Pe copol ynmers; net hyl

nethacrylatﬁ ? Bﬁthylstyrene copol yners; butyl acryl ate-ethyl
acrylate-acrylonitrile-2 hydroxyethyl met hacryl ate-net hacrylic acid

copol ymers; phuhyh cacky11aiL-18la 11
acryl ate- acryloﬁl?rl e- 26%;dro§l 'S Fl 3 a%?? %?%53%%® |caégﬁﬁnf0 zinc

COpOlB/WEb§iLdBBJtMégﬁééﬂll@t@x@&éy|’@ﬁﬁérﬁiﬂlr§ o%zlfaédr REHE iy @%tl@@cr ¥h ah€num
copol ynmers; butyl acrylate-acrylonitrile- acryllc aci d copol ymérs: and

ethyl achybabeider yhoghésibe-HY,d¥ddi iR, hpbaehyh 2t fes CeRAIMERT 8arHBBRAYe,
t hese, preferably used are butyl acryl ate-ethyl 15

acryl at ecaeyyl oniltyi nd ceopa)lypmer & idnd etdiydss flake, glass bead, barium
acrylate-acrylonitrile-N N-dinmethylacryl am de copol yners. These
(et h) aceylpbatesens iy Bé kesed Biafgnaory mesedez s esli 1 icg oabd nal imnhna
of two or nore kinds. o
contalning impurities as small as possible. These may be used
20 singly or may be used in combination 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



[ 0039] 20The skel eton of the phenoxy resin to be used in the present
invention is not particularly limted, but preferably used are

bi sphenol A type, bisphenol F type, biphenyl type and the |ike.

[ 0040] 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

uni t. Exgﬂghgﬁ:é 1,890 hg%%%qe.&gggﬁéﬁg%agQQﬂﬁQ%gﬁégﬁbi%Q gggn%%euiﬁq in

with aci ride a heatin obt ai ne de ac

cause dehyduation and,¢ing, o085 11004 Exanpl es of the
af orenenti oned di am ne i nclude aromati ¢ di am nes such as

3, 3" - di met hydogg 24 - di ami nodi phenyl, 5
4, 6- di net hyl - m phenyl enedi am ne, 2, 5-di met hyl - p- phenyl enedi am ne and
the like, amhesishapanedi gid e rsu@htdoned filler is preferably spherical
1, 3-bi s(3-am nopropyl)-1,1, 3, 3-tetranet hyl di si |l oxane and the |ike.
Theses5di ap semamayishe s edrsiingllyror ansyhdel cskdillck)icanbragitafedble
two or nore kinds. [0042] Exanpl es of the aforenentioned acid
di anhydr iderdencltudeas3, 133w 4rd sddipgipsnydnd etfreaceidioxyilti i sacixhellent in an
pyromel litic di anhydride, 4,4'-oxydiphthalic dianhydride and the
| i ke. Thedwllity to reduce the linear expansion coefficient of the total
resin composition. The particle diameter of the filler is
preferably equal to or more than 10 nm, more preferably equal to
10 or more than 50 nm and particularly preferably equal to or more
than 100 nm. Meanwhile, i1t is preferably equal to or less than
50 um, more preferably equal to or less than 20 uym and particularly
preferably equal to or less than 10 um. When the particle diameter
of the filler is less than the above lower 1imit, the workability
15 and dispersibility in the resin composition are lowered. O©On the
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



15 acid di anhydri des nmaybe used singly or nay be used in conbination

of two or nore kinds. [0043] The polyimde resin may be sol uble

or insoluble in a solvent, but preferab used is a polyimde resin
which is soluble in a 20 solvent becausé a varnish can be easily
obtained at the tine of mxing with other conponents and it is

excel lent. in handling properties. Particularly preferably used is a

si | oxane-YStHHTEH L AEI Y116 Fe SFESNS 198cEB8ET L £18R He tEEI TR T FORASIFdon
organi ¢ salvents. .25[ 0044 The i ght average npl ecul ar wej ght of
Cheo i T A 8 Aot B ber AT e B! SPEeBRESr M) s 1€ SxcPeds
preferably fr , % to, .22 1,000,000, nore preferably from 8,500 .ta
050, 000 dH g’r@t"%egg PEFeFabr Yy afagloérﬁlé?b&&rteélgg o?go’%?e e 1t 5 TREISgion
aver age | gk, el ght. of 1 L h il or inLLs. Wwhthin-t
above-deg%%i e ré%%%?yf%$n%§%€%%%gg%%iFﬁ%gggéﬁébgh%nﬁggégégé%g§5oﬁhghe

f1 owali I id1e@frdhe conduathye; sonnectdng SRt %ieaheﬁéeifiggr éﬁgcr@f}esin
Ight o

be inhibited. Incidentally, the weight average nolecular w
the fil Mdopipdd1g il@siin Ry e 1RRaskieddkndPOneIelrcher meatiie)  cannot be
m

chromat ography). [0045] 10l n the present invention, as the fi

form ng pesifivrm@daomerci al product can be used. Furthernore, various
additives such as a plasticizing agent, a stabilizing agent, an
antistatic agé3w,] an anti oxi dant and a pignment may be blended with
the filmformng resin in the ranges in which the effects of the
present inv¥ésenwhidee a5 thet compait ef theBjrementipriatbfedhduetwlven the
connecting material to be used in the present invention, the content

of the arerlemenfiforde Riftrerentiirgctesiia lrdy ibe Fyr 8per tes@plume of the
depending on_the formaof the curable resin 20 conposition in use. For
exanpl e, gﬁeﬁallhéaéf%el%fmfhg v ifvaBitePr8S PR3O MPBEPH P} F% 18ol0rdfurther

form the conteph o LRe Tl ML @y DGy SSLP Ls PEET &1.20 Y, a1y £rom 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



equal to or nore than 5% by weight, nore preferably equal to or 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 preferably equal to or |ess than 50% by
wei ght, nore preferably equal to or less than 45% by 23 weight and

par ti cul g{ﬂ%’hgéﬁgﬁﬁ‘?ﬂ e%"faltllié) 9 cLE33 EEa o‘ﬁ% fr%?ﬁem&%t ?ﬁsﬁcﬂﬁ‘ed

cont ent resin iIs V\At Int rrent|oned

the fl ongéﬂﬁevrrmré h%féH aé}lee fesi dy COMREesidd omr@f&f&&e& tl%dclr@yo@eghe
suppressed and therefore handling 5 properties of the conductive

connect i ng- 4Bt doredt he f:ﬁé' Jfééﬁltleﬂayé:@Q‘Q]}:e@b‘&ed@Jébnghé@%e ASnount
the curing agent to be used in the present invention, 10 preferably

used are ghenaksuracissanty st dﬁsmﬂéraemmmrmﬂumd&e TheeicUlkpgr after
agent may be suitably sel ected depending on the kind of the curable

resi nsandhithiend cke.bdaedexanphred heatnrani epanye neslar neissedeassorption
curabl e resin, phenols are preferably used as the curing agent from

the vi ewpoli ntise oklextebhént componievitt yam thl shebd 5imporyeresi ffeawdiile,
change in size at the tinme of curing and suitable physical properties
(for examplinthedt ar 851 searees Pt oot st Mt aledicgyranagyrapaéedeani srech of
whi | e bi functional or higher functional phenols are nore preferahly
used frorhHERAlSWIdiTR Tofovehltel TENtC I Tl Chridiertd &S i ter  duriipah
of the curable resin. Furthernore,. 20 these curing a (%
S|ngly oﬁjﬁhﬁeﬁéoﬁséa PAC IERBT IR b (ﬁl?Qﬁj g ﬁﬁrgoﬂ?ﬁﬁgrggd%%%ﬁuse he

fth f d ph b h |
C T B 125RL 2L EDS A0 BIEnol o LISIAS BLphenel, b s Jover

F, d|a||¥$g&y§§ggg5ﬂon eaEE'éPhﬁQﬂﬁlnﬁfg éﬂﬂ %RQ?@?BreatRQePPiler prevents

the metal layer 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



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 viewpoi nts of excellent Egactivity with the epoxy
resin and excell ent physical properties after curing. [0049] The
content of the curing agent may be suitably selected 5 depending on
the kind of the curable resin or the curing agent in use, and when a
conpound H5iThg 3 HIBPHRTEE6h G156 e Fe RTIWEPHAEE Hesia, a

functional group.funct.ioning as the curing agent, the kind of the
functi onaﬁt%e&%béﬁc?%seéleéﬁ%mﬁ?nq:cﬁop&é’ﬁ%re? dvhen an epoxy resin is

sed as t curabl.e resin, 10.the content of the curin ent i .
greferabf§§%§%§%7f€%%%?%ﬁfoﬁ%f%ﬁﬁ%ﬂ%%yrﬁgFéCﬁpgﬂépgﬁryaggiﬁk?f%fii)Qﬁﬁ%P'
b i ght i f. Ly -f ) 0 i ,

pased on’ FOSyRERY A RERLE! 02 VAR 2obBa BRe b TG muper,

contept f e IYridHE a98Med,S awiﬁmiﬁnﬁ*a% eqrement oned range,

el ectrical connection 15 strength and nechani cal adhesi on strength
bet ween tagyrilRai% rGar - tSififdnel ertdor yaesyr ed. [ 0050] (v) Curing
Accel erator Exanples of the curing accelerator to be used in the
present 2@ riyl\verittirdn d-heltude cndi-dazelle oC arpAuURS oI Yel ras ainmi dazol e,

2- et hyl i m dazol e, 2-undecyli m dazol e, 2-heptadecyli m dazol e,

1, 2- di netlylyilminddzdlle-b2tetdhphedsgtreylk mogalgher,2pphemihyl dazakee,
2- phenyl - 4- net hyl i m dazol e, 1-benzyl-2-phenyli m dazol e,

1- benzy1n¥loet Byldi rhgaZdlke,. 2B8mbngyahesehy br2fesehylyi msedzelre, a

1- cyanoet hyl- 2- et hyl - 4- met hyl i m dazol e, .

1- cydPoet Agth2 agagddyl irfisdaz obe Pheneyanseshyl- 2- pRéNPSLATda26lia, angsa
1- cyanoet hyl- 2-undecyl, imdazoliumtrinellitate, .
1-cyanoepﬁﬁﬂ}ﬁgﬁﬁeﬁ§ﬁlpnidESSI?&%Wtfpﬁﬂﬁpgtéﬁé}ns 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;



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

2, 4-di am no-6-[ 2' -undecyl imdazolyl(1l')]-ethyl-s-triazine, 5
2,4-diam no-6-[2' -ethyl-4-methyl imdazehyl(1l')]-ethyl-s-triazine,
2,4-diam no-6-[2'-nethyl imdazolyl(1l')]-ethyl-s-triazine-isocyanuric
acid addition product, 2-phenylim dazol e-isocyanuric acid addition
product, 2-methyl.im.dazol e-isocyanuri.c. acid addition product, 10

2- phenyl -azﬁrgﬁd)lr%lyt rlolxey |urrteafCLly né’n%:o le&%fs’

2- phenyl - 4- net Wil 8-y gl gy I i.m+d AdXe. [0051]

The cont _eancfirppgfg}i/lhteécl[% iq{ng acc[:% eraac%L(r)g}rldlfrarcza3(%l e&%q{aﬁéﬁy set depending
on the king.ofo4ihe oW ing Accalarat Medd dsifh1 vk f0r exanpl e, when an

i m dazol e conpound 1 s used, the content of the i m dazol e conpound is
pref er abl i BAWR i 19 10— S ddharb i 0y mairght .mdiH £ prefer-adWwrene
equal to oﬁ%ﬂbre t han 6#%%3@6by &gﬁgﬁ%aand paggpbularlngieferam%f
equal 5t 0 pdBme:Adrame@h@lSHebyaveyghte-hasetdonbtrheet obpdbl wee ght nefchyl
the curable resin conposition. 20 Meanwhile, it is preferably equal

to or | ess:tthrr vil0%y-mvwetilghlts t yroree pragfednand ns edquel vt eaaory lagss-athian
0. 7% by weight and particularly preferably equal to or Iess than 0.5%
by wei ghtaciifert e-ee mytimireintr iofe t4héh idi adaadihey lc argdanr ¥ s teegee ey L i
the aforenentioned lower Iimt, the function as the curing

accel er atat. R BaRpl WS Siuldyc elk erq e, s e thher eby the curable resin
conposition may not be fully cured in sone cases. On the other hand,

when t he aGtietite 6rc R sl & oshissuid Nedde At aHe G et &f 14
26 limt, th tal | d t full. the .t i nal
sur 1 dBe” (RARSYMIARTing BV t 15 O HHS & TSI oS T 1S o ot ed
d th tal | ' ined i he i t.i 50 that -
?zsul ate [ ﬁet%lraocﬁ:ar e‘aﬁrtéels SCcOr ﬁonr?é!tmn ereS "Is Eﬁtl@l Iea Wyl%eeneg%r%&ﬁ ?jnnlzcgrrrlelr%fs‘:te .ll§

Furthernggng§£%y5¥yﬁé¥§yﬂakg%§§?k?;he conductive connecting nateri al

is lowered’in sone - cases. vi) Conpound Havi ng Fl ux Function

The conpaound, 1havd NG 18, 1fd A Funchy an dionieused-J d it eeg&qgkne%@,. Among

invention has an action of reducing a netal oxide |layer such as oxide

|l ayers onrid, agas @frdranmnadd ang meibtl fidyl fter-exampl e, as the
conmpound having a flux function, preferably used is a conpound havi ng

a phasol iz diydrteadcgrieun tand/corcapcdamzmey largt aighylExanpl es of the
conmpound havi ng a phenolic hydroxyl group include 15 nononers

cont ai ni rgeay Jpheneldry nyrdirtaxiyll e gt il isuesth v qpheeeii,de gopréyokers. These
2,6-xylenol, p-cresol, mcresol, o-ethylphenol, 2,4-xylenol, ,

2, 5- xy| enctethmhasttwll ishare in ek eensied magidtlel 0B Mk Retsed in
p-tert-butyl phenol, catechol, p-tert-anyl phenol, resorcinol,

p- oct yl pHEABIinagiisied sHEhAL W%H S-F, bi sphenol 20 AF,

bi phenol , di Ihyl bi sphenol F, diallylbisphenol A trisphenol

t et r aki sphe 033dd the like; and resins contai ning a phenolic

IO 8 S SN D PRSP ARG, LERLA. LB SLER0L 10N Bocen
the likeiﬁ¥%5%¥%ﬂ 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



Exanpl es of the conpound having a carboxyl group include aliphatic
acid anhydride, alicyclic acid anhydride, aromatic acid 27
anhydri de, aliphatic carboxylic acid, aégnatic carboxylic acid and
the |like. Exanples of the aforenentioned aliphatic acid anhydride

i ncl ude succini c anhydride, polyadipic acid anhydri de, polyazelaic
acid anhydride, polysebacic acid anhydride and the 5 |ike. Exanples
of the afc@r%??erﬂqkﬁffé@%lqrbfé]q &G &My de i ncl ude

nethyltetragéﬁﬁgﬂhthalic anhydri de, met hyl hexahydrophthalic
anhydri de, hi m ¢ anhydri de, hexahydropht hali ¢ anhydri de,

t et rahydropht hal i.c _anhydri de,. trial kyl t etrahydr.opht,hal.i ¢, anhydri de,
10 et hyl cy " GREXE e Eb%?ﬁb ﬂﬁ?mgﬁﬁ gpﬁge%&§ﬁlpﬁelPFngeEféﬁﬂﬁéécof

10 et .. 50Xy Kl °
ey dr i o TR T Bnry | G (e Ry RAE AL

benzophenane JigldacAr Bprdns 1adihde.e et hyl ene gl ycol
bistrinmellitate, gl'ycerol tristrinellitate and the |Iike. 15[ 0054]

Exanpl es 205 tdhaeahgrespiionad naldiphatieC a6ar baxyhiigaCigd ncl ude
formc acid, acetic acid, propionic acid, butyric acid, valeric acid,
pi val i ¢ adildxse@priemd nae ductapkylic acid, lauric acid, nyristic
acid, palmtic acid, stearic acid, acrylic acid, 20 nmethacrylic acid,
cr ot oni ¢ lagi-th1i sdl3eiamiacipdopfylnaili, & , 8¢ Bdt etalaaiet hatidd s idxabhe aeddihe
mal oni ¢ acid, succinic acid, glutaric acid, adipic acid, sebacic
aci d, dodé&egnedildieseaciidmipieseriay bei dsaddsthglli ke. mAyokg thesein
preferably used is an aliphatic carboxylic acid represented by the
fol | i n§orbimarcaoplpf dhWe mér Bopeeképgsl-y 25 used are adipic acid,
sebaci c aci? ﬁng dodecanedi oi ¢ acid, HOOC- (CH2)n-COOH(1) wherein, in
the formul a P f,]n is an integer of from1l to 20. 28 [0055] The

i ted, bub*pRetEraBly 08c FPec iR bHBORNA=r L SLBAPEHE kYt hlcLude
follow ng Kerqula (2),af 63) . phEaeaLgal sFormla 1l re11itic
dianhydride, 4,4'-oxydiphthalic dianhydride and the like. These
15 acid dianhydrides may be used singly or may be used in combination
of two or more kinds.
[0043]
The polyimide resin may be soluble or insoluble in a soclvent,
but preferably used is a polyimide resin which is scluble 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



COOH wherein, in the fornula, RI- to R5 are each independently

a nonoval ent organic group; and at least one of R to R5 is a

hydr oxyl group, 10[ Chem cal Formula 2] RZR6Rn1212 wherein, in the
formula, R6 to R2c) are each independently a nonoval ent organic

group; and at |east one of R6 to R2 is a hydroxyl group or a carboxyl
group. 1 ] a LC car yld HdahAclude

benzoi c Z%i dé%ﬁéagﬁégg gﬁgﬁﬂﬁgﬂg'nzo%@magfggépﬁ#ﬁaﬁﬁg’%%?d?W% further
i sopht ha!ﬁfej?&ﬂé%w erepht hal 46y agicd, ohenpaBl | i tiigeACi e t EABRLI tdGerage
acid, trimesic acid, nellophanic acid, prehnitic acid, pyroméllitic
acid, 20 w@ldddigr acid,gnty! b& aghd, hemel ldddmgi afi dedtRsi 1%l epetRehd,the
29 prehnitylic acid, toluic acid, cinnamc acid, salicylic acid,

2, 3- di hy drsyhelezad €1 ed drardgdl- df fnnd roooieny aisi act @, cgentd sinpesiel and
(2, 5-di hydroxybenzoi c acid), 2,6-di hydroxybenzoic acid,

3, 5- dishydrtoxybeéagaebtlacyd,ogathe c cacidthct3 v4, Sedmndydioxybenzeials before
acid) and the |ike; naphthoic acid derivatives such as

1, 4- di hydraosin®- gaphthei ¢l racikd, te3].5- di hyedrdxy: 2L haphtthei cwatgdt average
3, 5-2-di hydr oxy- 2-napht hoi c acid _and the |ike; phenol phthalin;
diphen0|p%pkﬁgqﬂqﬁ“yqqq@q pﬁethFogng forming resin may be measured by GPC

(gel permeation chromatography).

[0045]
10 In the present invention, as the film forming resin, a commercial
product can be used. Furthermore, various additives such as a

plasticizing agent, a stabilizing agent, an antistatic agent, an

antioxidant and a pigment may be blended with the film forming resin

in the ranges in which the effects of the present invention are
15 not impaired.

[0C46]

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



10Anong these, in the present invention, preferably used is a
conmpound which has a flux function and acts as a curing agent for the
curable resin. That is, as the conpound_ having a flux function to be
used in the present invention, preferabe used is a conpound which
exerts the effect of reducing an oxide layer on the surface 15 of
metal such as the petal |ayer and termnal, and _has a functi onal

gr oup capE % oY% 835 g Ydidh Ya Ftﬁ?r%dqaéﬂryeﬁ%alTW@ BAncisonanagr 405 by
t abl | dd d t d f _th bl For
exanpl . g 60@58%6552?#"?% Oeﬂ 3 iPapied B Thelemiy tne
funCt'On%hc§¥éﬂé%t1%gﬁkﬁf?r% LYy C%R% Of r%@%ﬁ!”%f“‘%ﬁe20-§¥hk)po ée31n
¢ g G y

group such as a carboxyl ~gr oxfﬂjgro p and an
The corrp Vcll%gl Bﬁ%Fé rﬁé}ﬂf:éd V\fg'é(\sh R AU ﬁnﬁstlri e (% ﬁgndllng
agent uc e oxide [ayer ont & 'surface of Tetal suc

met al 5I a)perr p@ﬁ flegr myyal 10 | npEoYe-Weld abbbhh¥cOing hem§1:'é£§§§? ot ghhepe
netal, and to facilitate fornmation of the conductive 25 area. Al so,

after theaseanducticse area is forned, the elastic nodulus or Tg of the
resin can be increased with the addition of the conpound to the
curabl e resi[go4avganwhi l e, by the action of
{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



30 the compound having a flux function as the curing agent, a flux
washi ng can be unnecessary, and generation of ion mgration caused by
flux residue can be suppressed. [0058] 5%uch a conpound having a fl ux
function preferably has at | east one carboxyl group. For exanpl e,

when an epoxy resin is used as the curable resin, exanples of the
conpound ing¢i i I I-Garhoxyl | C n i
carboxyl'%%%ﬁgqgﬁ%l59%%§%%W%8Eﬁ§%ré%yFgaggggﬁelg%ﬁgggfgggzy?gﬂ e %epoxy
di car boxyld £ aci g | Sx i ef &raliy, & COmMound: i i £ d wagarpxyl

groups are bonded to an aliphatic hydrocarbon group. The aliphatic

hydr ocar bon mroougy may be saturated or unsaturated acyclic, or nmay be
saturated or unsaturated cyclic. Meanwhile, when the aliphatic

hydr ocar bon THeOUpohseftydfi cthét cmyintd deehi neary dse bsatnchedy [S0593ted
Such an aliphatic dicarboxylic acid is preferably a conpound in

whi chp | dadendaboy erf atwukan@lyf the scuarebld egeyirobrf tbm dutodngOagent in
Wien n in the above fornula (1) is within the above range, flux 20
activity,uzsut gagl atharhes tdompeinddiassingn,a dnldiz balenics bet vieerageribed
el astic nodulus and glass transition tenperature after curing of the
conduct i Ve thheét anguﬂﬁt:é@nail FFuRXBI G e ing §fakthecaratndnagent, the
preferably equal to or nore than 3 fromthe fact that an increase in
the el astfi@hdtful e FHFHEt QG h PR T HRRIGTIE'D25 connect i ng
materi al may, be s%gggesse and adhesi on to an adherend

b .
pr oved. | FOERERORA S/ MR nP BT P bY yf UL T 567 REsEITHAR 40T L
the fct dhal. g doqr ease in (g el agthe oAUl Up DB 31, b5 SUDPLESHEE 1y

and t'he conhnhection T€lia nproved.

Exanpl es ,0; dte @b&ehgggfeg%sfg% 06 2EbG S LRI LRRALAL DG IDe St eplarly

above formul7a (‘1) incfude glutaric aci adi pi c "acid,” pinelic acid,

suberic agidheaalRic-AEid 5 sebapic KReiwhigitdeaanad A &fd Gotal weight
dodecanedi oic acid, tridecanedi oic acid, tetradecanedi oic acid,

pent adecajfedinei euaebde 06t afesamesk Dt Co@ci tihdionadeeanedhei 61 aghdl,curing
ei cosanedioic acid and the |ike. Anobng these, preferably used are 10
adi pi ¢ adgsntsulzemnicraial d;hes edfaciecnead ithraattl rdhochescareeldi aoi vl caedli dsorwtedtel on
particularly preferably used is sebacic acid.
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,
25 l1-cyanocethyl-2-methylimidazole,
l-cyanoethyl-2-ethyl-4-methylimidazole,

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



[ 0061] Exanpl es of the aforenmentioned conpound havi ng a car boxyl
group and a phenolic hydroxyl group include benzoic acid derivatives
such 15 as salicylic acid, 2,3-dihydrOXéQenzoic aci d,

2, 4- di hydr oxybenzoi ¢ acid, gentisic acid (2,5-di hydroxybenzoic acid),
2, 6-di hydr oxybenzoi ¢ acid, 3, 4-di hydroxybenzoic acid, gallic acid
(3,4,5-trjihydroxyhenzoic acid). and the |ike; naphthoic acid

deri vat i Ve Gy I, 4-aRAd oyl i arepitivi te i 1d 1 teg- e

3, 5-di hydr oxy-2-n t hoi ¢ acid and the |ike; phenal phthalin;
di phenol i'¢ (ﬁ%?%ﬁﬁ?h*k?ﬁ Ko/l AT % ! ﬁﬁ%ﬁ%ﬂiﬁﬂ%}ﬁused are

henol phthal i n,_ _gentisi g, aci , 4- di hydr.oxyhenzoi ¢ .acid and __,
IC2), 6- di Eydz{l%_fgleaﬁrgﬁoc‘%c@d,_ﬁqyé défPrGr lé’ﬁ@ Br éﬁm—f"ﬁéﬁ%’
phenol pht-hagl_i 1t S ¢ i 5. yThe ounds .havi ng a
fl ux funczpiadorfﬂr?a%{}qb%%nus[le% gﬁn%cg’lo%ﬁr%g% elyuls(eld-l)_il]n egcgl% lr%’agalrolr?z&fne’v\o

or noge ki ndsy; rHreiImore.. —Qﬁ-gﬁ% Jhese conpounds has high

noi sture absorption and causes voids, so that the conpound having a
flux f Unq&ﬂi@ﬁz'oS_LyFlr(Qf'Qr]a@t)ha!iUseQﬂi%za_t(i'm\ée}n(ze AP Q1@ -4sg 2 [ QRE3) 1
5The content of the conpound having a flux function may be suitably
set depengiirg zai1ytihe 'f)gr-acef, 1t-he tre iz necTReIViEneR il s4Sel addithen
exanpl e, when the resin conpositionis in aliquid form the content
of the compeund hwiphg ng HimixiafzaletHiew dys nprafce makldy aelguali ohno pebdimre
than 1% by weight, nore preferably equal to or nore than 10 2% by
wei ght afdmsdhildaligielzy Ler-disecating régualc itdo aold i phranudd, by
wei ght, based on the total weight of the curable resin conposition.
Meanwhi | €-phenivd —gr ef e &by cgygaimetty vdr indslezoign 50% by wei ght, nore
preferably equal to or |ess than 40% by weight, further preferably
equal to25@@@@@-ﬁﬁaﬁt@d%"@th@ir@mw@ﬁéyis ipafeizedrapng shef dd&sl-y
equal to or Iﬁgg t han 25% by wei ght. When the resin conposition
isina solif gnl the content of the conpound having a fl ux
function is_preferably equal . to or .more_than 1% by weight, nore
preferably Eﬁﬁaﬁ%ﬁ?%ﬁ& ﬁ%?etpﬁaﬁmbﬁ%%%'%%?%ﬂ?r %%ngﬁyigﬁia??ﬁtably set
pref er ab@ég%ﬂﬁ%gt gPOfth'ér%%nhh%% %%%P%u‘é@bghg\%ﬁ%ﬁe%%?. ef h@% total

a anwhi e, it e

wei ght o he cu e resin conposition. n i S préferably

equals t 0 or phessxAMae SURDY aWel 8hha - AL &Rl eIy y8aHal t KO Hntl88Sor
t han 40% by wei ght, further preferably equal to or |ess fhan 30% by

wei gm andepant Hedbae | yob@led ald b regualathey efubkeStotdamARYoMn 0. 0013
e 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.

20 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

25 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



25When the content of the conpound having a flux function is within
t he above range, oxide layers on surfaces of netal |ayer and term nal
can be renoved to the extent that it camgbe electrically 33
connected. Furthernore, when a resin conposition is the curable
resin, at the tine of curing, the conpound can be efficiently added

to Lhe resifht o okense 11s.elpatd oot ys B.JO0LLNe FERL surrace

Mor eover, gene’r ation o gratl on cause unr eac

compound 1aving &, f4 4 J#%éé%%%eﬁ%ﬁg i 404 (Mrdd1eted and

Si | ane Coupl 1 ng Agent es o ane coupling agent to be

used in the prasent; d wentd oediGdile AN IRPoXysil AN £ uld NG RA8MH: the
an aromatic 10 ring-containing am nosil ane coupling agent and the

like. W tihdihesadeh brepeef ibhecshhaneLauplkiBgeagepton AdNESIi®Nsome cases.
bet ween the bondi ng nenber and the conductive connecting material can

be i mpr oved:t Hhensitd ,ane teedpki Nngt Aigehi sy neyf behesedosdngt yver amyndrecing
used in conbination of two or nore kinds. 15[0065] The content of

t he sil ameatocoui 1 nigs algevdrarhyie sand atdsesel ect ed dependi ng on the

ki nds of the bonding nenber and the curable resin. For exanple, the
content of tH®Xill ane coupling agent is preferably equal to or nore

than 0.01% %_wei ht, nore preferably equal to 20 or nore than 0.05%

by wei ght andipartasavayd yaprierefdi®y a1 a or nore than 0. 1% by

wei ght, based on the total weight of the curable resin c osi tion.

Meanwhi | e, iHP§ SPRIE QLY 18Gudl Tt8Xof UrES4OPhER 29 By netyHtle mresent
Dol ShALLn ot 8 43BN o S R 0 BRI cuce o
plastici ngri%eaqggzte’rsaoﬁt&?%%égég%faggg%ingﬂ af?fé metal foil. For example,
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



adhesion-inparting agent, a lubricant, a filler, an antistatic agent,

an antioxidant, a pigment or the like may be blended with the curable
resin conposition to be used in the present invention in the ranges

in which the effects of the present invéAtion are 5 not i npaired.

[ 0067] In the present invention, the aforenentioned curable resin
conposi tion can be prepared by m xing and di spersing respective
conponentah Al rietehod 1 e Phat kirep derk bl spers dnga r @splect icegbbdylic acid and
conmponents is not particularly Iimted, and the conponents can be .

ni xed andith $p&Esed Rl onfehts angpaaicvinasehénhapdoeiid anhydride
Furthermore, in the present invention, the aforenentioned respective
conmponent’s! St G AWE s e M Y63 i Se R oMY H i85 vent to

prepare a curabl.e.resin conposjtion in.a liquid for, The salvent to
be Used 3O E Fife 6 hatTRAHIdR HAY SIS K9 GG L pad the
i nactikve ;wiith r o Lo r ctiv nents._-Exanpl.es _t her eag .
incluge ég?%Hes%gﬁk 15? 5@@?@%§?fﬁbt yQRgfﬁ§¥Pﬁgﬁg ga6ﬁEﬁf}d Frlde

| sobuty! skehane CMBIOL: il sobutuh kehane 20, LDLSK) oyl ohexanone,

di acet one al cohol (D aromat i'c hydrocarbons such as

benZGHE,mﬁﬂh@%ﬁeﬁdﬂﬁ&%@ﬁh%%@lﬁ@eahh@%ki@k@o%%k%gﬁuﬁﬁmﬁ% BhRY- 1 ge,
al cohol, ethyl al cohol, isopropyl alcohol, n-bufyl alcohol and the

like; cehleasolviespsiteildas mmhivricel, | esehveydeblylheelilosahvaribyt yl
cell osol ve, nmethyl cellosolve 25

acet at e, etrhplléellitesaavgdcepat@andichahnkelr: de,

N- et hyl - 2- pyrrol i done( NWP), t et rahydr of uran( THE' ),

di netbyl fethudicde(DhEKcdiebaskcbokel (DBERhetimikde 35d3takhaxkpr.opEanabées
(EEP), dinethyl carbonate (DMC) and the |ike. The amount of the

sol vent Ph G8& pogreratibnydnwarkimg tikearadgenhdwhidehinhéudel pdthalic
concentration in the conmponents m xed in the solvent is from10 to

60% by méPBH?FlgFmoéénggﬂl?ﬁérﬁBBV§§ﬂﬂ€rRE§Fﬁm€%%ﬁ6éPtﬁaﬁydrldﬁn t he

T re  bEEBLhRnped, LRRLIRRLARLT 1 o3hR GOTHRY LRDLIRE §h5200e voed
bistrimellitate, glycerol tristrimellitate and the like.
15 [0054]

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- (CH,) ,—COOH (1)

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



The thernoplastic resin conposition to be used in the present 10
i nvention contains a conpound having a flux function, a silane
coupling agent or the like, in addition,to the thernoplastic resin
and the filler, as necessary. [0070] (if Ther nopl astic Resin
15Exanpl es of the thernoplastic resin to be used in the present
i nvention iﬂ%tﬁgﬁ vinyl acetate, a polyvinyl alcohol resin, a

t

pol yvinyl b resin, a vinyl chloride resin, a (neth) acrylic
resin, a phenoxy resin, a polyester resin, .a polyin resin,. .
pol yani de-i ritfe redidr,-"E Ssi Iogxa?lcte\"-errocfi]ﬁ‘qmé—’l&lﬁol ﬁa)rqfib e)gﬁelsﬁ n,a%aimgo is not

pol ybut adiene I &sl.ny., an FEIYld C NESL N e BLYLEDS T8SER. 85 a  compound
pol yet hylFfene ‘resin, “a pdlyprodylene resin, a pofyamde resin, a

cel | ul ose g asidn @y iPRuYINe Jasd syl (Bt hgr ¢Hsin, a liquid
crystal pol'yner resin,” a pol yphenyl ene sulfide resin, a pol yphenyl ene
et her gresin, ey Jaalosat hefrnsulsf ane resin, a 25 polyetherinide resin, a

pol yet her et her ketdqywer resin, a polyurethane resin, a

st yrene- but adi ene- gt yrene copol yner, a

styrene- et hykene-tity| ere- st yrene copol ynmer, a polyacetal resin, 36

a polyvinyl aceta esin, a gutyl rubber, a chl oroprene rubber, an
acrylonitrilg;b ene %opé?ynﬁr, an acrylonitrile-butadiene-acrylic
aci d copol yner, an .cryFOnitriIe-butadiene-styrene copol ymer,

pol yvi nyl acetate and 5 the |ike. The thernoplastic resin may be a
single polynmer or may be a copol yner consisting of two or nore Kkinds

of the af or gridigned; 4 heraopbaghig,r esi ne AO0QA dhensehtiepeAgently a
poi nt of the thernoplastic resinis not 10 particularly limted, but

it is prefeiaklemravabahocoi-oms e drpat 1l degrees ofert Lgrate sl @wsdroxyl
than the nelting point of the netal |ayer constituting the conductive
connecti ngdmt,erial, particularly preferably equal to or nore than 20
degrees centigrade |lower, and nore preferably equal to or nore than

30 dégrees 1S hesritdagr adermiuigwer2] [ 0072] Meanwhi | e, the

deconposi tion tenpergturqppf tgg t hernopl astic resin is not

particularly |Frited’ but ¥s preferably equal to or nore than 10
degr ees cent% i \_the nmelting point 20 of the neta

| ayer consti Yive connecting material, particularly
preferably equa ) an 2@y degrees centigrade higher, and

nore preferably e®&s @rs nore than 30 degrees centi grade higher.

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,



[0073] 25The content of the thernoplastic resin may be suitably set
depending on the formof the thernoplastic resin conposition in use.

37 For exanple, when a thernoplasti¢c resin conpositionis in a
liquid form the content of the thernnp?%stic resin is preferably

equal to or nore than 10% by wei ght, nore preferably equal to or nore
than 15% by weight, further preferably equal to or nore than 5 20% by
wei ght, RERHEEHore pFefer BBLYieq@sidyo Grnmte t Aahd 259@bycléightcid,

h er abl |t _ t han 30% by wei ght, and .
mch, or e ML SLEBLY S £ ST E LA SROBY MOl 10 i
t he total | f ot th | asti I j.tion. anwhi l e, .
he, Lot 2 el SN S RS REIRBLETL coLean SRR o Meembl e,

f bl I I t 5% wei_ght,  furt f b .
et 013, Sl e3s S R SO e B AL Bl
or |egs than,75%y waight,;puch ﬁtﬂ%f er Pié{ eHQ?EvE?i%F' egﬁcﬁanas

t han 65% by wei ght, and particul ar preferably equal to or Tess t

55% by wai, ghtgi n12Mhes, -2 themFRRliaS S o, e 3, % -cQMRRRidkiyQB nS phR hd 1$0kid 4,
form the content of 'the thernoplastic resin is preférably equal to

or more BHaEA25%ibyy MRgh-nEphe nprief erahl yaeguahet 0iQE ; Mhenbhan t18%: n;
by weight, further preferably equal to or nore than 15% by wei ght,

and part iddghaimioy ipr efcdicalaing eteall itte.or nore than 20% by wei ght, 20
based on the total weight of the thernoplastic resin conposition.
Meanwhi | e, i[00Bg]preferably equal to or |ess than 90% by wei ght, nore
preferably equal to or |less than 85% by weight, further preferably
equallOt o or Amesy th&seg0o% by hieirfigserfturitieenbere, ppedteaddly egaall Lo a
or less than 75@6b%_meight, much nore preferably 25 equal to or |ess

t han 65%°BYPREFGhrI1gRdNpar i ulradiWncirisrepall $CEgUAS & CWrineggentafor

55% by i ght. n the content of the thernoplastic resin is w_thin,
the abo\\lx\%lhgs%u%gg%,r@e?‘é“ct r1eat ‘ConAgct ot adhAImedHaki fgpction

oo7a) ( £0) PE R ARt eVt Sai Bt Ve Eo Riud v oo 11 Gycompound

funCtiOnwh@cﬁiéQQ?tQO@Qéié%kect 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



agent and other additives to be used for the thernoplastic resin
conposition of the present invention may be the sane as those
described in the aforenentioned (a) Curaple Resin Conposition. The
contents of respective conponents, preferable conpounds and 10
production nmethods are al so the sane as t hose described in the

e o TBIRY St b S R S L SR gy o
mor e pref er 'nega1$ Iﬁgecegﬁgegsggrggg%df ggﬁ%ga g&ano@q%%nmgza@oﬁ%aused

90% by welg in an ano wel g a curing

agent in AN A r]:tesclfd%yjcatrp %%% afilmformng resin in

an anount “of to 50% wel g a conpound having a flux function
in an anmount;efsgh to 50% by wei ght, based on the total weight of the
resin 20 conposition. Meanwhile, it is further preferable to contain

an epexy resgjurH A asmpooHAth&tirg 4 T 180%fhyiceeibghpre@ekbblernas £an least
anmopunt of 10 to 70% by weight, a curing agent in an anmount of 0.2 to
40% by weirghtcardbdxivimgfranmi.ng Feeskeramplan anenndn ofpdyt oedb¥% by used as
wei ght and a conpound having a flux function in an amunt of 25 2 to
40% by weilghtcuibsiskd pasihe ecthaplwsi gt Wie t hempesid dowgosiet isdiphatic
Meanwhile, it is particularly preferable to contain an epoxy resin in
an anounﬁhdﬁ£§§&MiEQW@¢Wdw@h@h?oméoﬂpﬁﬁe@ﬁW4ng a carboxyl group and a
phenolic hydroxyl group.

10 The aliphatic dicarboxylic acid is preferably a compound in
which two carboxyl groups are bonded to an aliphatic hydrocarbon
group. The aliphatic hydrocarbon group may be saturated or
unsaturated acyclic, or may be saturated or unsaturated cyclic.
Meanwhile, when the aliphatic hydrocarbon group is acyclic, it may

15 Dbe linear or branched.

[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



39 an anount of 20 to 60% by weight, a curing agent in an anount of
0.5 to 30% by weight, a filmformng resin in an amount of 15 to 40%
by wei ght and a conpound having a flux function in an anobunt of 3 to
25% by wei ght, based on the total meigh?lof the resin 5 conposition.

[ 0076] The thickness of the resin layer in the conductive
connecting material of the present invention is not particularly
limted, FBut SEPPFrespeef eigbl yhequannestdgomprel tahl itpmmayoriee  further
preferably equal 10 to or nore than 3 pmand particularly preferably
equal to P than 5 pm Meanwhile, the thickness of the resin

| ayer is pr%&§%®qu equal to or less than 200 pm nore preferably

equal to or ' than 150 pm and particularly preferably equal to or

| ess than 1 t-hi ckness of the resin_layer is within.th

15 above ra(r%g(‘ea% tlﬁe\eéhggp]E %ta\l/\]iel ﬁjagﬁdjcagéﬁtar?)glxl% mal 8°¢ nr%%resenteClil by'the
suffigie fi i : i ‘ﬁ%ﬁﬂ Ltk qgn.. Ther g, af : .
resi ngco%yc%{fiet F%%ﬁ?%ycﬁlpeggeﬁggﬁéﬂl ca gisjh%glaéna%%ﬁe%égagéf@eréeeflé E%ld’

SO'idifi%%Héﬁld”&hf&ﬁcéééfélcC96@@9“é@ﬁéﬁ%d“%%&&¥m9§@9c5§é81?9&Sacid,
can be sufficiently ensured, and connecting termnals 20 can al so be

produced ddd@@ahAkdioiher itdhe t¢aaduehicwe o§enaesHi, ng ciBtakaheafioiBeacig,
present invention contains a plurality of resin layers, formulations

of respepkintedeesnediayer sciay dea ddeeasamd odic FaydbendtiddefeMdioic acid,
depending on the 25 kind of the resin conponent in use and difference

i n fornukatiosasedPlysi gal dpropete dsksuchmasigt heerel tpwe Beoshly vardl are

the softening tenperature of respective resin |ayers may be the sane

or dl®feredrlic 4¢iFer sekgmplce acadr esehakaygernciad andi doddckoediand acid,

resin layer in a solid formmay be used in conbination. [0078] For

the resi WPfiadpePastitHéprlysenernabali 8Acdt heé &¢bREFE PFAdar 5

expansi on c?gbfhiient at fromroomtenperature to 100 degrees

centigrade i 6 ferably from3 to 70 ppm In this case, the stress

20ol 1 o0 10 B SHIESULLTIOLEL el 0Ly SLES LAEL L, SOIRRELL O ey o
U)ot Spih £ ERARE RN e B PEYroRBoL el 6L HERL AT LETY R AL ucn

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



The metal layer in the present invention is a |layer consisting of a
metal foil. The netal |ayer may be fornmed on at |east a portion of
the resin layer in a planar view or may;be formed on the entire 15
surface of the resin layer. [0080] The shape of the netal |ayer is
not particularly limted. A predeterm ned shape nay be forned in a

repeated pattern, or the shape may be irreqular. .A requl ar shape and

a1 1 egUi S BB R e Bobky & oI 7o) SOk B dReal FeC pRaR W s S°
illustrat,i e e I ft a e al. t : :

| ayers 1fllf a\?ﬁ%r?g Cé%ﬁoéﬁlscps aa{’gg@sra}ir e ug{ nf%%con ﬁlesllgnﬁ/r%féer%% O.drled t
Exanpl es zngQg.qf metal |ayer include (a) a dotted
Iine-IikéQﬁgﬁe p ttern,{%b a stripe pattern, (c) a pol ka-dot

pattern, (d)gagzgctangle 25 pattern, (e) a checker pattern, (f) a

frame pattern, (g) a lattice pattern and (h) a nmultiple frame pattern

as shgwn i nThel.cdntdiesershapescaitndPanivohgexanihes angctByn beay be
conbi ned or nodified 41 depending on purposes and applications.
[0081] suilvabanesenbdsbemminglont bre fesentt thyarddioncompesiaibul in use.
grid type adherend is connected such that an el ectrode to be
connected i §For example, when the resin composition is in a liquid form, the
centent of thg compound having a flux function is preferably equal
to or more than 1% by welght, more preferably equal to or more than
10 2% by weight and particularly 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



5 placed on the entire connection surface of the adherend, it is
preferable to forma sheet-like netal |ayer on the entire surface of
the resin layer. [0082] Meanwhil e, when_a peripheral type adherend is
connected such 10 that an el ectrode to Be connected is pl aced in the
peri phery of the connection surface of the adherend, it is preferable
to forma netal layer in a repeated pattern on at |east a portion of

a resin [ TIesn t Rerihewperst sWBENed f B W ecqpo vt tdie ifettdle [cayeple
and the absence of remined netal |ayer between adjacent el ectrodes.

15 In thir§sdé’se?ttﬂée §H§1§e°€fc‘%lﬁé“%e he @%@?u%f@@ Qai?%’r%%%’qje&btaé@ed
dependi ng on.the pi.tch, form and e ljke of the electrode. [0Q083 ,
oot At R SeBibe L LR Th R EhS e Late Pt B it ol Mok egdn.
oxide | a M@, 2 surface ,of the-metal |.ayer .that can ermoved b

t | 20
the reductiron 'oF 't K Camound Aaviig glﬁﬁﬁ%lpﬁnéF?ﬁﬁ¥P$ﬂé Hé?apnfgﬁg ed

is prefer : al { |l.east, t I tals
seIec?edC??%%?#ﬁg?ﬁggggngonéﬁét?HE%% Oﬁi%%FSﬁ%,nggge?Bb , silver

(Ag), bisnutiho6Rij), indium(In), zinc (Zn), nickel (N ), antimony

(Sb), iron (Fe), alumnum (Al'), gold (Au), germanium 25(Ge) and

copper (Cu),veh)tisalaheneocup@084] nAamrg these, in consideration of

the nelting tenperature and 42 nechani cal properties, as the netal
layer, noretpaepeeabby tisedidieesobdplihgidgerons sbi ngeofimlheysresent
containing Sn such as Sn-Pb alloy, and Sn-Bi alloy, Sn-Ag-Cu all oy,

Sn- 1 n al hoyeamndo8n-iAg hldeoyahhapaneillead f ceepsthdergentherarSnaPbmatic
alloy is used, the content 5 ratio of tin is preferably equal to or

nor el® haw 1809 chptednghe amineessanaarruiindbpaseicghnd bher éipeef éddthl ghe
equal to or nore than 35% by wei ght and | ess than 100% by wei ght, and
parti cul 8Py tprer ek &brys bhrle acotdrl nepRgcrhamdiesrisn ketyaen the bonding
Meanwhi le, |t is preferably |ess than 100% by wei ght. Furthernore,

when | eaﬂ‘ef“}D@E il stg]ied%?’%d‘é?*él&%eﬁfm‘t%%’Eﬂéﬁ?rﬂatli%ar&ﬂbet Hppyeved. The

preferab%% e%ual to.or nore than _15%.by wei ht.anq | ess t han 100@69{ :
wei ght, Rora or FRPFAERP eqd@i*t o™8F Mt eUThdn S305ky dei PAY &id Y3$ in
t han 1009 . Wel , ~an art.i r referably equal to or nore

t han 259§%§%ﬁ§?E%?Eaﬁg ?ggso%hgﬁk%ogé§§§'meight. Pref erabl e exanpl es

of 1psthe 8@03@5glloy i nclude Sn63-Pb (nelting point: 183 degrees
centigrade), Sn-3.0Ag-0.5Cu (nmelting point: 217 degrees centigrade),

Sn- 3. 5Ag (NMBhbid¥htRINbF t%?elsﬂggﬁé%%arﬂdggaggﬁ% maYpedRii drRlt k8%ected
point: 139 degrees centigrade), Sn-9.0Zn (melting point: 199 degrees
centi gr adepen8ing. SAGH@. Bhds.dd mhenebhd Nty 2EnAMbndlO% deE=@e% resin.
centigrade), Au-20Sn (nelting point: 280 degrees centigrade) and the

i ke. 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 more 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



[ 0085] The netal |ayer may be suitably sel ected dependi ng on heat
resi stance of an electronic nmenber and a sem conductor device to 25
be connected. For exanple, regarding conpection between termnals in
a sem conductor device, in order to prevent damage of nenbers of the
sem conductor device due to heat history, it is preferable 43 to use

a metal |ayer. havi: [ oi ng ! to of. e t_ha 0] .
degrees ca%elrsglr%}d_eﬁ%rfata)rr@pi ea;%rgcﬂl yr‘51 elnga q%gjltd r gﬂ;lsl ]ters'ur;n agbgﬂ n}glgsrteaetslc
centigra rtj.cul arly, - f.erab | t.0 :
centigr a%ggearﬁ% falt?rct ngl%&rlg#aglrtéblgybéaﬁgﬁ%t SEOFH%ng?% I%%gnrb%g% egr(gg?th

cen_ti gr adg)e c'u&a%fi@ t-bQRn !:Bmlgégffi_iéﬁ naulel:! %slé%iag_nrgﬁé %%&g@fiﬁd&tion
sem conduct or device after connection between termnals, it is

pref erablie, tthdisearydetial Wrayel dravidiraet®ldi RhdYPrdsaft eqialntdi®drare
nore than 100 degrees centigrade (nore preferably equal to or nore

t han %10 rdegriegs icenii grade and 10 particularly preferably equal to

or nore than 120 degrees centigrade). The nelting point of the netal

| ayer may bdOfgadured using a differential scanning cal orineter

(DSC). [0086] The thickness of the netal |ayer may be suitably

sel ect ed 15 Igepdirli Rgesant hanggp tionwedhoppbeteneet ipnatiscurhble resin
di stance between adjacent termnals and the |ike. For exanple, in the
case of ORGP HtMedt® FESFEATY Y FHrrddrd g d SHifinedss ngf rgspective
sem conductor chip, a substrﬁ%i@eq,l a sem conduct or fer and the |ike

in a seni<CIm -devi Ce, ™% hi%CknB<€186 t ABINeA LIPS EREHY | Leapective
pref?Babg%ﬁ%£ﬁgnfgoi%rnggr§%£€¥%hfg§ﬁ§”?iﬁg¥éang%%e£ﬁglgoggggén%g 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



or nore than 3 pmand particularly preferably equal to or nore than 5
pm Meanwhile, it is preferably equal to or Iess than 100 pm nore
preferably equal to or less than 50 pmand particularly preferably
equal to or less than 20 pm Wen the t AP ckness of the 25 metal | ayer
is less than the aforenentioned lower limt, the nunber of

unconnected termnals tends to be increased due to | ack of netal for
const i t utd TRF A REETdRRE e (F&R)i-odimeshyhecarherahandbM@hernd 441 He ke .
t hi ckness exceeds the aforenmentioned upper. |imt, shorting circuit

tends to W& R BdEadsd it todduriSohd P Isdiedgicdy Betihegn the range
adj acent terni.nal s due ta excess tal.. [Q087] 5Exanples of the |

ot hod A PRI T @ B R AAitiHe T B SRR SRR g SFed the
| ayer is Jr red by. rol i of . jyass, of .ingot or the like and a

met hod iﬁgﬁﬁgﬁﬁ g%&%ﬁﬁmlgﬁg¥)ﬁ%ﬁ?éﬁﬂﬁ?ﬁ%ﬁhﬁrect evapor at i on,

sputtgring,[@b%bhng or the plike to a resin layer. Further, exanples
of the nmethod for preparing a netal layer 10 in a repeated pattern

i ncl ude a MephoehRmdRiGR 8 TRkal Nl @Rihds3 thypched out in a _
predeterm ned pattern, a nethod in which a predeterm ned pattern is

forned by etrehtRg ffeddift hhkentand, aa meihambyln sMiicChe 3: AR @thpd Selor fay
formed by evaporation, sputtering, plating or the |like using a

shi el di nglplabe, udennslk ahet e slinkeombb{sQ@88h.The content of the

metal layer is preferably equal to or nore than 5% by weight, nore
preferably &heakthtomoplasteéct hanid0&bbyoskt ght amdearddaulrarnhy present
preferably equal to or nore than 30% by wei ght, based on the total
meigﬁ@ oﬁnwﬁ@té@nd@gﬁnﬁqunﬂuggmpqpnd having a flux function, a silane

coupling agent or the like, in addition to the thermoplastic resin
and the filler, as necessary.
[0070]
(i) Thermoplastic Resin
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,



20 material. Meanwhile, it is preferably |less than 100% by wei ght,
nore preferably equal to or Iess than 80% by wei ght and particularly
preferably equal to or |less than 70% bywei ght. Wen the content of
the netal layer is |less than the aforenentioned lower limt, the
nunber of unconnected termnals is increased due to | ack of 25 netal

for constituting the conductive portion in s cases. -On the other
hand, whéh H%‘%amqerﬁc%faﬂt H& St al® |bé{}é’rl bRl thE RSN drper
upper limt, bridgi.ng .bet\ e%ég% cent t i.nal 45 tends to easily
occur dué’t §cer¥cle%sln%eq§%i it C%p,&i]t%ren{rgnﬂ;{t ia\%/lely, t he content of

the metal, | ayer, fmay; ke dafdned oy éﬂ@j]‘igglawﬁ% ratd A gMdh rgspect to

t he conductive connecting nmateria r exanpl e, “the ‘content of the

metal | aygry Ji% e erabl  £audle 10 e dPES phghet%0 BY1 YOI HYR, ad®F £re and
preferably equal to or nore than 5% by vol unme and particularly

pref egablpheeqyade t OTRE ABE LndhBds 1090 s MOIMEE bebasedngnet @l ymer or may
conductive connecting material. Meanwhile, it is preferably equal to

or | ess tdwmn Q06 bymarokureistnng dO tpbed eimlcyk egdalo ft bheracessndrit@moned
80% by volunme and particularly preferably equal to or |less than 70%

by vol umehaferrltdes icomtesnitnsnf the netal layer is less than the

af orenentioned lower limt, the nunber of unconnected termnals is

i ncreased du®Q/d ]l ack of netal for constituting the conductive

portion in some cases. On 15 the other hand, when the content of the
net al | ayer Tced@s teRdngf oPeAeht | Bhed-DPperRETRPR 13D 1@ gi FRE Pet vieln NOt
adj acent termnals tends to easily occur due to]efxcess tal. [0090]

In t A8 prsEdrcCY Rt ildiiteRe PYEmMIGF LERBRTROREBREY vRILBhNeR 19 hg g than

mat eri al 1r6a¥iebger eseu ! tcaebnltyi gsr%l deec tleocxiv eq:e %%%qll eo rllnet 1 el nf go rprg i%ft to trheeS Imne tal

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.



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

senmi - curi ng FOB- sag®leor Wi |3 kecahebafseict haslnheonpepaltiapeis 46 a
is attached thereto to forma filmor the |ike_can be provided as the
conduct i vVié W &CE Mgt Bt PR RNt 19 the EhsemsPlefklFest il dnpddiadegmbly

inasolid farm a product,in ich a varnish of the res
conposi t i '§§oP5EWOFﬁ %HaBrga%i%ys%?%%%?'i@??ﬁxﬁ %ﬁ?%h%a%ﬁual to or

f f | o SUbst rat h I h ,dryi '
per 1 or med i ELRFGREE oP KL e 0o PLad BPLY SEREC FRE Mt than
perf or red 4r % Bl Pt ! _ O
Form & 111 San b e Gut de0r 8D TRES CoRah T T YLy CORNERL, B e dpen 25¢

10[ 0091 W ddi tdPhor V-0 i NG, i abs
[ ] by welfhBdd{ddiPRo LRS- CONAUCE) we %qneggwgrgﬁ]ﬂd %bﬁ@%%m,

present invention and the netal |ayer to be us e con ive

connect i @@dﬁ@b@tﬁ@bl@@nybﬁr@m@;@g@@g bRuoldes &P eana L Ikacl LRight,
termnals. 15[0092] The thickness of the conductive connecting

mat er i al bafsethenptiesenitd nweniighanoifstnet tiparhdEId ety HdsTid edmpbet tiibn .
is preferably equal to or nore than 1 pm nore preferably equal to or
nor e t haednpimided pariscuiafdyaiprefeanail yoequalets diamarddd hanwkight,
pm 20 Meanwhile, it is preferably equal to or |less than 200 pm nore
pr ef & ablprequrteftayradrly esguahahols0 plesshdtpant 966! dant ywetelier alfhyther
equal to or |ess_than 100 pm Wen the thickness of the conductive
connect | RGSHBEAPILY 9B t WP nothd esforieht PBhedyr aifgedht/hel yapher more
bet ween adj ceng term nals can be sufficiently filled with the 25

resin coﬁﬁsgﬁfﬁ hY $H AR S brteSPebhani 'R PRt SREBMANE REEERTabLY

curi 19, o5 gRgl SLii el Lhe, el b pomanent andLhe ol SECELoRl o ceur
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



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

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

in the present inventionis in aliquid format 25 degrees

centigrade, for exanple he netal .l ayer is immersed in, the resin .
Compost £ TG o1 SGUTHE br FPRBCRFAGR (e SeTh EEpBSFRrBRCRA finesion
liquid formto adhere tao both .surfaces 10 of e, || her eby
or aduc ng HE AT oI R & S S R e Bk red.

i nvention. Jit is necessary to control the thickness of the resin
conposition, a néthod in which the netal |ayer imrersed in the resin
conposi tion {;nyaddgd dfQrmiies passed through a bar coater having a
certain gap, or a method in which 15 the resin conposition in a

liquig formy $i3peayed MShpOuRd HHhE atrenx0fuhbeibhkea G 8 coupling
enpl oyed to produce the conductive connecting material. [0094] When

the resi mgerPesid behetroabdiusedsi Bot he psesefdr itherdHamafldstiin mesin
filmformat 25 degrees centigrade, for exanple, the conductive

connect i ngpmpatsariialn cah biee pprodeest iinvehée imanmery descthdedabel ew. those
First, a varnish of the resin conposition dissolved in an organic

sol vent idescodted! on thireagartacetobnadr 6l ebyoabibsteate Conplesds ign. The
pol yester sheet, and drying and 25 filmformng are perforned at a

pr edet er aTEEttEnpefat 18 TPEG brepHWLPNEyisn cBEPESIrabPeA | FrEPITRGS and
form Next, two filns of the resin conposition forped on the £§Iease

substiPat @ TV GPrigpartaf.nodss 3 3HeP nbtal SPEgef s $NeSRINESHEG RS lert e
the two shee tQ be sz@'ec%&%.to | am nation using a hot roll,

t her eby 6%Bﬁ§§#h§“§”6b &hEFi 8hnecting material having three

| ayers consi§ﬁfqﬂ of aresin layer, a netal |layer and a resin | ayer

i n which thé resin 5 layer is placed on both surfaces of the netal

| ayer. Further,  ppe fe@%nrtes%l@véﬁy bl S Pl aGedy PO 9neSUrEaas.0f <188 is
metal |ayer using the above-descri @d’ | ami Rat i on met hod, a conductive

connecti ng.Jvad,ei13) AW Ag twe Laxehsc6rpsksting. of 1@ FLidrd derraantble
a nmetal l'ayer can"be prepared. 10[ 0095] When a rolled netal |ayer

is uged, dhedmiah hayepoky wsednasnaahaseosubstfai®,cangbs hey weight, a
aforenmentioned resin conposition in a filmformis placed on both
sur f aces fadrl lene isurdracencaintt ket rettal d0y dry twaeilgtsuly estrachd mgent in an
| am nation using a hot roll, thereby 15 obtaining a rolled conductive
connect i rgnonattercifal. 11 hoatelt thomeigien a élimedompinb rayen i asediount
the resin conposition in a varnish formis directly coated on both
sur f aces o Softe BOffRAYavdfghthantkbtaalcomppeincghdvangofvehexjsunction in an
vol atilized, thereby preparing a rol|led conductive connectin

mat er i al AEO0096] 1 Ween®a RoHGiGhtvePeoRALT ithg hatet ingiqhy glfe‘b}é‘? gfsin

with th f | | r..in n || ri I
Ont a2befé:;§ng)oositaiorrrle.t aMea%%ile, a:'Ltpaitst efrur’thaerrr%traefer%ele tso pcoan %din 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



substrate, the netal layer is half-cut with a die fromthe neta

| ayer side, and excess netal |layer is renoved to prepare a netal 25

| ayer in a pattern. Then, the aforenentioned resin conposition in a
filmformnmay be | am nated thereon usin@ga hot roll. When the resin

| ayer is provided on both surfaces of the netal layer 49 in a
pattern, the rel ease substrate is rel eased and the resin conposition

in a fil @AY emawrdy He 20utehéP?| Bt viai et ona t tler g fagentofin ke metaint of
layer in a pattern opposite to the surface on which the resin |ayer

i s already ¥ 5ned® BYh¥ehEPhodf 6F1Br SOLRIRG BeTbhdtRtaVEIRHe &l dg to

mat eri al ot particularly limted to the above-described nethods.
e et P 5 HRaauEs A e BHBRR T o G R | D Pl B S Tl e Amiount

suitably selected, by those.skilled in the art dependi ng on purposes .
and applf%iff&ﬂ%.ng[%59yf1§$£Fi ?Pe%bfﬁbdﬁF%rt%ﬁigu%? %hﬁlggtggﬁiEeSln
Conpopent. noodigngjnafter, the first nethod for producing an

el ectronic ébnponenf according to the present invention will be

described. The1fijrst method for producing an el ectronic conponent
accordi ng 1% to the present invention relates to a nmethod for

connecting treéem:Aakkndskng st ge af O BEIY jONeth GORAUC VR tGYRNeShnRGting
material, and involves a placenent step of placing the conductive

connect i ngteatieli af dled peerchtoi OPPES eon el Lebioph £t MBTbLF By Wil thed, but
plurality of termnals facing towards the inside and bringing the
conduct i ve 28 moahecdlhhg amtadr ical o mare ditaactl wint ndde glaffeadaltly etjual
termnals of each of the two electronic nenbers, a heating step of

heat lhg ttheocaf vpeaemamnedrcendupeivécobanéyt pngfentlely sdqumd to or more
connecting the plurality of termnals of each of the two electronic
menbers t838ach Bfher VRBABHGALEhe dEndtiet Fieepdr tifonshe ormednontater is
25 pluralit ermnals, and _a curing/solidifying step of curing or

solidifypﬁﬁ%?%gb FoPEHBht TOrRd st PRy EPD Hhe 19T PLREHGP Nopdtal to
b 00Ul 1,202,068 EpCRIBNe O 10 L RS MESSNLL 1500 or 1ess
e TS T2, b, S P e SRR P ey 01 e
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.



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 the resin conposition of thg,conductive connecting
material is a curable resin conposition are slightly 10 different
fromsteps involved in the connecting nethod when the resin

conposi tiEon i s a thernopl asti ?.far esin cor’?osi ti Oﬁ. Her einafter, tihe .
case wher'®h FEFRSS IFayEr 10f TEHEcofdlict T 9B 2ohABR TR Pt EFih-Hay 0
a curable resi.n,i esi te s, the firs hodi ment, the case where
the resin Isao3s/lel;171 hfzosrqnaﬂ%gr%rreo&sges illc}1 1‘%r¢b§§}aﬁgq%gj'desi ghated as the
second enbod[;d‘(p,rg, and t hese enbodi ments will be descri bed

i ndependently. [(;099] (1) First Enbodinent In the first nethod for

produci ng arrgl egLro & aRReNEAt RROpacsendi NGy d:i: idle, fiheShverage linear
enbodi nent of the present invention, the step of connecting

el ect 5ONi IR ¢OcLALHi Othent] Troar Mesh otdmbyrfeaté Ngot NOO degrees
conductive connecting nmaterial at a tenperature of equal to or nore

t han t he geltiigrg:deoti Btpod £ heb hptfalon ayer 7ancba. t enpetbd useeat thbisdress
curing of the resin layer is not conpleted, 25 while the step of

curing oraggdliied] f yonep t kennesiti chayeeri sorwarficirede batt bychdayi nprirtkerting
conductive connecting nmaterial at a tenperature at which curing of

t he resirellegtaronis pempeasedaussd ytbekmal ageandl ey dus thikeating upon
production method, it is possible to selectively aggregate the heated
and mel t PUREHAY |ofy SOMRANAEETT 13 i AEaE (Y F 6 RS e AT vEREL -

and to forman_insulating area 5 by the curable resin conposition
aroutl the d&Wd@dtive area. As a result, a leak current can be
prevented by, .ensuring._the insulation properties between adjacent

term nal s, a(r?g ?’%ﬁg‘f §t¢%he connection reliabili ty of connection

bet ween term,na n i i dis t. Atk L s
el ectricall ;?hc%ohﬂ%g%? égﬁakp %?C\gféljtpylje%fe%t%elrlhl&%gl’téO}nnhg ?IC)%@% ggft%l%lsung

circuit afe gndiimeognd ted ﬁ%khhtféfelc%@%beﬁé L Ret ween: eleGkr 9Nt ion

menbers having a plurality of term nals. reover, by curing the

curabl e rgsithcCoRROSI 1408y 1:he pRGRARI GabwSiF engl heokothedcondudd st ire
area or the insulating area can be inproved. 15[0101]

Her eijpaf tsfinfax proaf etieed-egnhodiayeit. of the first nmethod for producing
an el ectroni c conponent according to the first enbodi nent of the
present invdmidig® will be described in detail with reference to the
drawi ngs, but the connecting nethod of the 20 present invention is

not |initedThe tsherdr ai g MedalPllag@rerits Sdp particularly limited. A

predetermined shape may be formed in a repeated pattern, or the
shape may 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



First, as shown in Fig. 2, a substrate 10 on which a plurality of
termnals 11 are provided and a substrate 20 on which a plurality of
termnals 21 are provided are positioned such that the plurality 25
of termnals 11 are opposed to the pIuréfity of termnals 21. A
conductive connecting material 30 having a netal |ayer 110 and resin
| ayers 120 conposed of a curable resin conposition provided 52 on
bot h sur fARRENENG (R astratoda8y éndl BPHls gsitdeed -bet ween t hese
termnals. In this case, as shown in Fig. 4, the conductive

connecti ng fe%Srlilal 30 may be bonded to one or both of the substrate

10 dth bstrate 20 by th | Si in ad [ 5

ol || am naty S5 IRSEOIR SRR AT BECOENE N 1kel O PR e PaL RS Cype
f th i nal 1 d 21 b bj ect ed t t :

cuch as VRS 3o IR s Ry IR i Fes el 4B & TR Grased 1o

to prgvidg good &l aGid '&ﬂif@@%@ﬁé@@ior@ssq%fgéfa&" tggegdhéggng it is

conduct i vé “‘connecti ng mat eri al 15 cone IAto contact Wi he

plural i t)br%ffetr%ﬁdﬁen%sfé%maél%ﬁék@c-miq{@kniettlélogag@&”waéﬁe 2ht b2k face

(b) Heating Step In the heating step, the con tive connecting

mat eri al 030 t12 plaGed 1keiween the termnals in the aforenenti oned

pl acenment step is heated at a tenperature of equal to or nore than

the melting[poisat; of the metal |ayer 110. The heating tenperature may
be equal to or nore than the nelting point of the netal |ayer 110.

For exanpl eMethehupper whiem & periphepait itgpkanbyiclrendt @d asnhengeds such

10 that an electrode to be connected is placed in the periphery of
the connection surface of the adherend, it is preferable to form
a metal layer in a repeated pattern on at least a portion of a resin
layer from the viewpoints of effective use of the metal layer and
the absence of remained metal layer between adjacent 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



20 the tenperature is within a range in which the netal |ayer 110 can
nove in the curable resin, that is, curing of the resin |ayer 120
conposed of the curable resin conpositign is not conpleted by
adjusting the heating tinme (for exanple, reducing the heating tine).
The heating tenperature is preferably equal to or nore than 5 25

d tigrade higher than th |t int of th tal |

ﬁfi‘%;eﬁf;r féne%ir'é%{;fcaaa s | Lo ore et RO e et R o Ty used
| er, I re I . r S

cent s o adh i e Sabe Rk b OF RISt PR FY 88°as0E anpro

30 d ti i 03}, I Bg_

Ui ey e o S B oy | B R SRR B-ROPELR) M SRYnG R Loy

the curablig ¢ @sich: 6QAPESELI 9891 hOrySewnRut shiph Sz PI&f arabkyqedtigd ddhtent

or nore than 100 degrees centigrade, nore preferably equal to or nore

t han %30 dagrees eentigr@eese pasly eqarnl YopselimsablohLa00alk HO 081 GPF ind
than 140, degrees centigrade, and nost preferably equal to or nore

t han 150 s deagraesl @eEnth@gnasieghd N nokerptaf grahlentediedt to or more than
deterioration of substrates to be connected or the |ike, the heating

t enper at U¥ i sy pwefighablandkequasst bhen 11893 tianwe@b@htdegreds particularly
centigrade, nore preferably equal to or less than 250 degrees o
cent i gr ader sl g¥alrt ieinadr [bp preferablijaredld towed ghdéss Mpamwizabe, it is
degrees 15 centigrade. [0104] \Wen the conductive connecting mat eri al

30 is hedtrafwtelhie lesfpératut B0asP ekt ed aABsFBerREenetapn| kgrd free
110 iis nelted and , ..

10 sclders are used, the content ratio of tin is preferably equal to
or more than 15% by weight and less than 100% by weight, more
preferably egual to or more than 20% by weight and less than 100%
by weight, and particularly preferably equal to or mecre than 25%
by weight and less than 100% by weight. Preferable examples of

15 the Sn-Pb allcoy include Sn63-Pb (melting point: 183 degrees
centigrade), Sn-3.0Ag-0.5Cu (melting point: 217 degrees
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



the nelted netal |ayer 110 can nove in the resin |layer 120 conposed

20 of the curable resin conmposition. The nelted netal |ayer 110 is
aggregated on the termnals 11 and 21 due to its wettability. Thus,

as shown in Fig. 3, a conductive portioh®130 is formed between the

af orenentioned termnals, and therefore the termnals 11 and 21 are

el ectrically connected. Herein, aggregation on the termnals 25 nmeans

t hat the t@r écofa ied afetl@ydrayeavinmo a med tiingnacivitewli saewllatgedroless
reduced than the original area, and al so neans that the netal |ayer

110 novedhent §3PheeTee® AT B aditd (Persoprefersbby amind &p excedsenhan

shape for, connecting the termnals 11 and 21. Accordingly, it
nvol ves 10 CBEEESRNEFBLAE APeaPoF CLREL RELHI PFa5RF A0 1D SHHaL giousdr 1ess
he ot

i i d dth .Wh it I d h ,
Uhe per i TRaTy 200 A5 Fon G o0E 1 Ve oHBr D TS0 Fe Ee T PRl s b F Less
cur abge rtﬁ%'n”Z%B'H%? éésm&eth%if pr'é@egr.] Iﬁsggggkggnarle o]rlclioe'r f‘g eansu e heat
resul t, the | nsul a on properties et ween a J acent ermnals can lbe

ensured anpd ;$RANHNG CicheUisd Aol wesR a9 acentet %rf%ie&ta'(:%gg@;ag@gg _between

prevented. That is, the conductive connecting materi al

into contaGhiWalil,t he pkusedfdyaofe ey MsRaksndPa1l ARy FlhviMY GhnkSting
subjected to heating, thus to have ani sotropic conductivity. 70105]

When t he peuhablef r eguAlCamOstt ndfkeCOiiaH NS0a CRIFIRW &@Yﬁﬂ%ra?dé' Whore
function, by the reduction of the conpound having a flux 15 function
cont ai negriefetrbdlyuradphal r €si roxcomposi tiham 1he axiodecsayesntoigtdde and
surface of netal layer 110 is renoved, and therefore the wettability

of the neeaticayerlylOprsfenpbbyedea@mil netcal obi ndbng itshagr odtleddegrees
facilitate aggregation between opposed termnals. On the other hand,

by the r€8BELREANEH -t HEhe Sedddmg haknhgeoh theurete 1f Lager gy &% Heasured
| ayers on surfaces of termnals 11 and 21 are also renoved to inprove
wet t abi | PEy9TReFefbrPECeRAl SEPRBEARE GRLRTLRETREL APSFayer 110 is

facilitatedToggg?G]

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



In the first nethod for producing an el ectroni c conponent 25
according to the present invention, heating may be perforned under
pressure such that the distance betmeen4@pposed termnals is reduced.
For exanple, by heating and pressurizing in the direction 55 in

whi ch the substrate 10 is opposed to the substrate 20 in Fig. 2 using

bl k h i b i, ,
o oparas u ] B Pebeln L Srtenentab D e TR e IR RERY Shel Al aritrqrting
control | e&@aﬁg neoghecty i gal connegLLoncLelLabill L 5ASIERE pridging

opposed termnals can be i ticon t

pressuri zing, or, *h‘%ﬁj{a{é@tt L‘Jéfrﬁﬁ%?t% d’t@é’eccpde%é%% & dield my be

added, or special heating suc aser ectromagneti c i nduction
may be appl igghg10107] 10(c) Curing Step In the first nethod for
produci ng an electronlc conponent according to the present invention,

af ter 5t he canduglliase AT emmel Hetafudl the ip¥sgatimg amea 2140 A fioldRdle a
in the aforenenti oned heating step, the curable resin conposition is
cured to fdthddelirl wHindul atiatgs larlesy<id Qs Pregatdie gt estrliioad of mass of
reliability and nechani cal connection strength between the termnals
can be suffdadi ent IhheensikedndPa maiadt |yn iwhitdie o imesgtalngtehod: fisr formed
produci ng an el ectronic conponent according to the present invention,
because dfy digegsecuhraratiiabl espesiarcoapadstaiord avithg 20k kb gh resin
i nsul ation resi stance val ue, the insulation properties of the

i nsul at i ng-¥&%ea Eant Rt e fSiFMEd Gf0PE "sltfff‘"ie&h&ﬁit for E[ltﬁﬂfgt]lng a pgffhgaver
of thg curabl e reS|n conQOS|t|0n i H be car gd out heatl t he
conddlt i V& CodfEEATRG RETEFTRl 136 1¥RE éu‘i“?ﬁé SllPe Je Biaretdt! thver is

conductive _cqnn ct]t1 g .mat e erial d %Xn sui t set d%?le di ngop. . .
t he corrpéasltrt?}) of "t he "cut abl'& ?ggl N*Eo6 ﬁpégsfct ' bt "t g
preferab@&éﬁeéé?ﬁ?néﬁﬂﬁ@&@?ﬁJ%?@Ekﬂéaq%/e§@hlngcn:thellke,andeamethod
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 cf 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



| ower than the heating tenperature in the aforenentioned heating step
and particularly preferably at | east 10 degrees centigrade | ower.
Specifically, the curing tenperature is preferably equal to or nore
than 100 degrees centigrade, nore prefeﬂgbly equal to 5 or nore than
120 degrees centigrade, particularly preferably equal to or nore than
130 degrees centigrade and nost preferably equal to or nore than 150
degrees deadyriddeaNdahwidue due ite mxsfessaiatadqual to or |ess than
300 degrees centigrade, nore preferably equal to or |ess than 260
degrees centli0$84de, particularly preferably 10 equal to or less than
250 degrees nti grade and st preferably equal to or |ess than_240
degrees centigrdde t Wrdy t hASTRT gt @%E%Stlﬂ?ﬁa}sl%qrhfnﬁym% defined by
af orenenti oned. range,. .t he.conductive, connecti material 30 is no :
Uher mal | y ol ShPBE d "L i CUTRR & Pesth COBPESIT EoroLARC bifio raterial.
suffigient]y o1 1 i rent . rei nafter,

t he f?rs?kﬁ%tg%%ﬁﬁé? g%%hgg%ﬁgggh%gfggg}E%&%qconﬂgﬁéﬁf cgoFéﬁ%&%tgqual
the second, gphpdidant, Phsthe RIBgRN mp@%@&%i' adle%er%gxé Than
the first nmethod for producing 20 an el ectronic cohpohent accordi ng

to the fs%ﬁ%OB? eabelh e paftthRe1Rresepte FOVERL | Ahud e Shemdfe than 108
connecting electronic nenbers to each other is carried out by heating

t he condigt vyeufoONmeGidngn Mietbabiuat idet@imesaiiiemateeqgral t@akhile,
more than the nmelting point of the metal |ayer dnd a tenperature at

whi ch t he.tr ess nplrayeraiod y25e@oit ened,omhiéest hthast ep0of bgurvdiums, more
solidifying the resin layer is carried out by cooling the conductive
connéét i pgeretrablyl cnvad ttenper degse thenwliéhbiyheolesienahdyeeritgcularly
solidified. 57 [0110] ga Pl acenent Ste In the case of using

t he cond@éeifeeapdanediphgt reterians IhagordLd hy ngodunder Myrasthiec content
resin conposition and_a nmetal l|layer 110, 5 it is also possible to .

pl ace t h@fcoRGuBEGe doNRECEPNdCREL EFRRI the PACERBSBAABNRENAENSHS LiRit,
t he case_of usi t he conductiye connecti material 30 caontain

curabl o FOSi RUEBNBoSTL DB ARG HOEAF ThEgeF 1E0LPFOEREFI1008) PeAfFhgOE
Step h i ep.1$.Nno articularly limited,. but the
conducti@gQgéngé%tgﬁagﬁﬁ 3#%3 é%gp$%%e%F%%¥g éﬁp% & it MOES $3555r e
af or nti,Qn a nt P i at, -a u o]

or oo TNt he et g e o CPRSCAgt aF Fagerciio. Hikar, ElHBEAk gne
tenper at 4@ rbmeRE¢baeabLypeduak ot @ 05raeagnphsatée@ﬁg5@§§c@ﬁettgkﬁﬁﬁals
hi gher than the nelting point of t he net al ayer, nore preferably

equal totendsoee thanlilcdegreasecent tgeade hegher, further

preferably equal to or nore than 20 degrees centi grade hi gher and
particul arl yopeéferably equal to or nore than 30 degrees 20

centigrade higher. The upper Iimt of the heating tenperature is not
parti cul arl ynltihg e sastl ongeasibhe tleatfionm dEnpesr atcmdmdts vequahneoting
or nore than the nelting point of the netal layer 110, and the

t enpélt at GRESrsahindi Reasiifel ¥ sedrictlrdt deperei iy ayehe f2ecofpdsedesin

of the thernoplastic resin conposition is softened and
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



25 therefore the nmetal |ayer 110 can nove in the resin |ayer 120
conposed of the thernoplastic resin, that is, the resin layer 120
conposed of the thernoplastic resin conpgsition is softened. 58

[0112] The heating tenperature may be suitably sel ected dependi ng
on the conpositions of the netal |ayer and the thernoplastic resin
conpositi.on in use.. For _exanple. heati can rformed at the 5

s heatihg TaEh e FRaro ot ? HEoLS ket d e SnRed P h g TEv Ted o
mat eri al t al hi u LN htio | _lLayer. :
To1za] e B e R e or it T gfaty resin
the tenperaiines @s,descri hed jaboken, t hepnshakt! ayerndd 4 syoBliad &hdpe

10 the nelted netal |ayer 110 can nove In the resin |layer 120

conposed fs thechpRsMRRLASHL §s6B6EA GOMPOSKEEAN: Jdevdmt tigdcBBtaH on the
| ayer 110 is aggregated on the termnals 11 and 21 due to its

wett abi | idycfadist &s rehewdel Bubk@rale suchndect i@l postd ©EHEHE | drying
formed between the aforenentioned termnals, and therefore the

term nal s.sl beaanthrile®@ btare rlestrtrd walded dompectaadireOn drie adttlzer teatd, the
t he periphery of the conductive portion 130 is filled with the

t her nopl asttiedl dayenr tompusiahiarh the redionpansilrised ted g avepot40ioAson the
result, the insulation properties between adjacent termnals can be
ensured aridkssier thosg € £edimt chat keehr adj deents tidtdi Gl F Gl e pmecting
prevented. That is, the conductive connecting material 30 is cone

into cont™®™id the plurality of terminals 11 and 21, which is
subjﬁﬁted todﬁ§ting, thus to have ani sotropic conductivity. [0114]

When iPhe t her gﬂastic resin conposition contains a conpound 25

having a flu tunctian, by.the,seductd on of. e compoung \having, & o on.

flux function contained n ernoplastic réesin conposi U1 on,

oxi de | ayer, on e suafage afeymtal,layerd1f.i s emped, A0d cduceive

therefore the wettability of the met | ayer _i's inprove
metal  bi ndif@ diSi Y atad 410 SRCHd iR A 89RO DRINRSMN ORROS A tact

termnals. On the other hand, by the reduction of the conpound having
a flux furctdeamimxigde | ayers on surfaces of
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



5 termnals 11 and 21 are also renoved to inprove wettability.

Therefore, metal binding with the netal layer 110 is facilitated.

[0115] (c) Solidifying Step In the first_nmethod for producing an

el ectroni c conponent 10 according to thé’present invention, after the

conductive area 130 and the insulating area 140 are forned in the

af orement i oned heatin% step, the thernoplastic resin conposition is

sol i di fi & eoffiiciens lynsuparedg Hoggcrvsd., Thuss atlise pbestbileato produce

reliability and mechani cal connection strength between the termnals

can be 15T EEhtISrERUredeHUrEgI on PIgldasiesyidng srrlications.

thernDpIasti%Hggﬁin conposition can be carried out by cooling or

solidifying[t 2 donduct i ve connecting material 30 heated and nelted

in the afor n Q}io@ﬁﬂ he%éing %éeg. 20 Cooli ng or_solidifying of the,

conduct i ve EGARECHING et 8Fi BFT8%nEY" bRt QU HRY 7 &1 & fgrGFCting

t he cenpqQsj.ti of .t;he.th .astic resin conposition and is not

partigulgﬁgﬁ :%%E%HH' %ﬁgﬁgﬁyﬁﬁéqnilizing natural cooling may be

enpl oyed. Al nat, LV ; i o] i l. i .

may al so 25hﬁgﬁgﬁ%Fo€%%%n?3%%% 'T%?%gﬁ{g%fggﬁg %gdgg% ?ﬁﬁ%ﬂb l?ﬁgntlon

af or enentiizongdy t RGLABPE Sish 2& 2 SQdLTIL EOAPP§HEHEN Ak BQhmple, the metal

particularly limted, but it is preferably |ower than the el fing

poi nt of Mahe des almieayesd 1AaGhdhee ispeshissatlon inhg 1SQJuid E¥kAGo allow

tenperature of the thernoplastic resin conposition is'preferably

‘equal tothe mesént hampdfitdigneas H ldentiicgrade towsdhéhard heuekuirfigees

point of the netal |ayer 110 and particularly preferably equal to or

mor el@ hamf20hgegreded deneirgr aderedweprofmanwhi ltée thedsoltidief gongecting

tenperature of the thernoplastic resin conposition is preferably

equal torgteFded ehdhsprasegneesneenti¢r addhepart icuhareyspreftear gbhyrol

equal to or nore 10 than 60 degrees centigrade and further preferabl¥

equal toT8F hBtekRREF CHoENEHF S CCERASHtadE NRSERIE 18ovhaEh yihgymetal

tenperatgre of .the th rnnglastic.resin conposi tion ;s wthin the

above- ded€¥hed™ahged YhéEohbaili CE BT b H3b achheBedsipidl y5 passed

formed a insulating.area_140 can _have.desired heat resistance, .

Thereforggr%g%Phg gﬁ%ufﬁ Sk %?868Pt9e866e ﬁgeﬁagdjSfeﬁtm?gﬁﬂﬁnépsWthh

can e r d I I EcuiLt e | ace i pals_.can

mrei’%urgﬁg ggg\i}gmcg@g%%gﬁgfx EGuLt 1 hehyaeR A acenp LeLA N8l canshe,,
coater or the like can be employed to produce the conductive

connecting material.
(00941
When the resin composition to be used in the present invention
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,



In the first nethod for producing an el ectroni c conponent 20

according to the present invention, the conductive connecting

material consisting of a resin layer anggza netal layer is used. Thus,

by heating the conductive connecting material, it is possible to

sel ectively aggregate the netal |ayer between opposed termnals. As a
result, it is possible to electrically connect opposed 25 term na

and to et & Rhent kI LATOR bF opePErES et %%Hegﬁj F88n{Pe AiRATH% £O b
Mor eover

, bt ib ! i_cal | d L f :
Vor mi nal SSRGS R LER BRFAETL CSCR B L giod EehrdBRaRY o oaaving @

the lik t ti 1 f it i . ,
o el Sl P R AR LPrAt 2L, SAERLLOT B Y e oting of
Produci ng, ElectT qni ¢ Coupgneni ;5 tersipaf tel; ot heysecond, nethothd Oesin

produci ng an el ectronic conponent” according to the present invention

will Be desgdi R8dy:aced Biebeeeosdr FREROG £ @hePhOEHEI NG /AN ekeethOA] Gihen
conponent according to the present invention involves a placenent

step of hfHdgidwdH heveendychlyeegonmesid ngirtaices b@l thatee€ont Beyemidding
a 10 plurality of termnals, a heating step of heating the conductive
connect i ntheadlesvatdé ocf dsan coadincst Vvenpoethods an ddnelypltiirnvad idonrafcting
termnals, and a curing/solidifying step of curing or solidifying the
resin | ayerterdirel $evind tethbalvéos qurotiudiing af elexitodiayecoapdnemetal
relates to, for exanple, a nmethod for 15 produci ng connecting

t er m nal slayrmarcal de riotkeasfedn el ectroni ¢ menber using the

af orenenti oned conductive connecting material. In this case, the

af ordffenti oneP%¥rmi nal s are, for exanple, electrodes. Furthernore,

t he af orementioned c qductive rtions are

for. exanpl e,. connectin
terninals. HhEs & o ﬁgtﬂﬁﬁaﬂg_aﬁﬁrpF8dH§Fﬂg é%eémgg?fok?%e%oh%Gﬁ%% as
(e of i GRS ey earact R SP R e St st ot o pode1dIF in
sem Cond%ﬁg{ €lis l%%@dcgﬁdkﬂ%ttﬂr sﬁ?EchQ 5]:%1% S%?I[S%zg €f & he metal
su ea 5[ 0120] I'n

flexible stra nd ot her el ectronic conponents.

the second, et hod for spHqduekRy AN BIEGILONIE EoMmONgNhoaceendi NG Hd-eby
the present” i nvention, production steps for 62 connecting termnals
when jshe d18sd m Goymosictiiier ebntheteorduehh¥etengnest &nga It ern alddis: #@n,
curable resin conposition are slightly different from production

steps forwiconnectbhetienptnal 9 awken itshex:g@si nticOnpesihi epmpesdtion in a
t hernopl astic resin conposition. 5 Hereinafter, the case where the
resin composiitsonfafm tiwe diorducty wamthent i hretwerisaded oa oW ablxface
resin conposition is designated as the first enbodi nent, the case _
wher e t heofr gdienmebapoki v pRNCsaase heempplsaypi e tiédzade obposelY dirgraring

designated as the second enbodi ment, and these enbodi nents will be
describedaiﬁﬂkkﬁﬁuﬁﬂﬂq%ﬁtlve connecting material.
20 [009¢&]

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



10[ 0121] (1) First Enbodi nment In the second nmethod for producing

an el ectroni c conponent according to the first enbodi nent of the
present invention, the step of form ng conductive portions is carried
out by heating the 15 conductive connecf?ng material at a tenperature
of equal to or nore than the nelting point of the netal |ayer and a
tenperature at which curing of the resin layer is not conpleted,

whi | e t heérst@pratteuni ngher redleiagief \Euly tided & es3 nrébyesed sandr thed resin
out by heating the conductive connecting material at a tenperature at
whi ch curdapz0-tofon R #eli Hn (fayay mpy korpidi@r lpAingitsdserorte surface
met hod for_ producing an el ectronic conponent, it is possible to .
sel ect i vélly Ggredatle 1BHEThéAt BRdPARES Fe| PP FEt 2l L ¢ dyt BiF fiage on which

el ectrode.on the substrate ta for connecting termnal, and to form
an i nsul ati*hd “4r'éa et%ésc@ﬁéﬁaé{g}r gﬁrﬁ‘% conposi tion around the

connegti ng r.m a_r | t_he riphery of the connecting .
Corm Ral s “esusr oot PRESER) apit CpBEDk B e Sk ding O e G e pr b aot
the condyelirieAea ) 9 ikiXed bNen83 G0l LA00c BLOE Grd Nifod LSULAN! e hod
properties between adjacent ponnect!ng_ternlnafs are ensured by the

i nsul ati Bg AL tdie Oc{‘df@&r%dﬁ‘t{\?é '@c?z'lnllééﬁ’ir?@“mé’@etfﬁ oyed- bg{ay suitably

According to this nethod, it is possible to produce a plural

connect i Rglleitdnays dibde asinedifiehcgd repit 4abefBendi BB B9pb8es and
facilitate formation of the connecting termnals on the el eétrode.

[0122] appHdreitdahiser, the second nethod for producing an el ectronic
conponent according to the first enbodi nent of the present 10
i nved®i on wilCO3Bé described in detail with reference to the draw ngs.
However, the second nethod for producing an el ectroni c conponent
accor di ng t 8-t hérptedenhodnfent Psndusinet EleaireditoCompodenni ngs.
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



[0123] 15(a) Placenent Step First, as shown in Fig. 5, a conductive
connecting material 50 having a resin |ayer 120 conposed of a curable
resin conposition and a netal |ayer 110_.1.s placed on a substrate 40

on which a plurality of electrodes 41 are provided. In this case,

when a netal 20 layer 110 in a pattern is used, the conductive
connecting material 50 and the el ectrodes 41 on the substrate 40 nust,
be subj ectBtERGI PbsFAR oRe allSGSr mME. 95RMRIE, Rt thler feMf 1Pdy &OTRFEINg
conposed of the curable resin conposition formed on one of th :
surT aces GHEEHE I LT ey et 1167 BOUSBHCOBUL L RE 51 eSO IRpEy F8g chips,
conposed of the 2 urabl e resin.conposition b r n bot :
surf aces roﬁ‘cﬁ{l’rﬁie Sr’f\zjts%r %aef’ér %i&.mgglgt h%?%{s)rgéglg% |Ig1;;él 5{ %%Ig P ronic
conducti v jng material 50 is placed such that the resin |ayer
120 conpé%gﬁggﬁgﬁ%% the curable resin conposition is opposed to the

el ectzodes 4kodput it is also possible to place the conductive
connecting nmaterial 50 such that the netal |ayer 110 is opposed to

the electrodes de first method for producing an electronic component
according to the present invention, steps involved in the
connecting method when the resin compesition of the conductive
connecting material is a curable resin composition are slightly
10 different from stéps involved in the connecting metheod when the
resin composition is a thermoplastic resin composition.
Hereinafter, the case where the resin layer of the conductive
connecting material has a curable resin is designated as the first
embodiment, the case where the resin layer has a thermoplastic
15 resin is designated 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.



As shown in Fig. 5, the conductive connecting material 50 may 5 be
bonded to the substrate 40 by thermal conpression using a rol

| am nator, a pressing apparatus or the like. In Fig. 6, the

el ectrodes 41 are covered with the resiA'l ayer 120 conposed of the
curabl e resin conposition, but the thickness of the resin [ayer 120
conposed of the thernosetting resin conposition may be smaller 10 or
| arger than tHE&&lhi ckness of the el ectrode 41 and may be suitably

adj ust ed dependi ng on purposes and applications. In addition, the
surface of &€ 0d€ 44hkay Mokt edetdodheat frents QEpidsie to

washi ng, Iishinqjr pl ating and surface activation in order to
provi de §%§§QE%¥ﬁ Y CAITEIHTEC TS Do tes Bmsy 8\Pd tegh8Eited 15yer between

ti ith.the netal | 110, . [0124], (b). Heat |
Sl op In CREHERETGOSTAA" 4 RETEBRAAYE DEE GRTLAE] 5G- Rat BV gD 0 Adea

I I 41 h b 40 i h 0. .
P aceg O@n}mgﬁﬁcﬁ%gkgge?es nogoﬁpﬁ%§€%§£;€%§un Eﬂét é%é?%ﬁl%§Niﬂe%ﬂj As

af or enentione pracenent step IS a tenperatur

or nore thapsfpe @P%EEEQRQQéﬁt?%n%ﬂ?PgEQthE8¥§;eﬁégrﬁﬂ.fheinsH%ation

t enperature at which curing o e cu e res conposition is t

conpl et eghroHalis i S Padd Fdhadent? COORRCIANY, tegginalndpQr628 bepe
formed on the electrode 41. On the other hand, the 25 periphery of

t he conneeinin@ ttienm nall i 450 itS; fof | ednnebbhibhe el t@Siihals can be

conposition to forman insulating area 140. As a result, the ’

i nsul at i dmppeger.t i @8 batieeonad] acentpaoningcd ity dlefdtimialad 1y620hh@ct a

can be ensured and shorting circuit between adjacent connecting:

ter mbal li561day bé peevensdbd.in a fine pitch circuit at one time and to
facilitate connection between electronic members having a
plurality of terminals. Moreover, by curing the curable resin
composition, the mechanrnical strength of the conductive area or the
insulating area can be improved.

15 [0101]

Hereinafter, a preferred embodiment of the first method for
preducing an electronic component according to the first
embodiment of the present invention will be described in detail
with 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



[0125] The heating tenperature and pressurization conditions of the 5
curable resin conposition my be the sane as those in the case where
termnals are connected using the aforeggntioned conductive
connecting material having a curable resin conposition and a netal

| ayer in the first method for producing an el ectroni c conponent.

[0126] 10(c) ring Ste In the curjing step, after the connecti
Lorainal oty T 5 o (TP AT e 0 i B laqes Botvest ' ffkse
af orenent. oned heating_step, the curable,.resin c osition.,is cured.. .
to fix theiTdttat ngggr écgpjf40‘?asl‘effus?saaﬁgédflonl gﬁ%énat h&hel eccc%nrqgu dive

41 on thecy%%i%}{iﬁifpé%e%%aﬁn?%éﬁ& QMY é-dqgotc%éﬁo?aili}%gé%fcﬁﬂe%q.lbstrate

rei nforced. yin rst” enmbodi ment o e present
i nventi o, begayse Ayddie-use i @, GHANL TERISLSOMAS] i U NREN DB ng

hi gh insul ation resistance value, the insulation properties of the

i nsul gting ,an9a16ARNAe c@NSHI Bl 8918y B4 lor. tFBougRet hefier e iiore,
particular 20 limtation, the curing step is preferably carried out
after theconggeethpgst exaritied $80Omisafier mad angl alsubstrisées6Biested to
nount ed on anot her el ectronic conmponent or substrate to be connected.
The heat ing:dtenperat wiehof athewzandugt | v ldeimect,i ngleategi ahndn fheface
curing step may be the sane as that in the case where 25 term nal s

are connestteEdralsiony theocdrdudion vercoinitect ooy maeetraktahagiongegtion, as
curabl e resin conposition and a netal layer in the first nethod for
produci ng&fe s aget r orfiieToonPvh eNdu e e o)1 rge diee HErdodi thelrft come
Herei nafter, the second nethod for producing an el ectroni ¢ conponent_ .
accorldi ng it Cee testod tBnbBRI REnER ot Y IR préfemels LhveRt bif Widyradty
descri bed. In the second nmethod for producing an el ectronic
component®adE™itid § & L he second enbodi ment of the present

i nventi on, t@gr@{fp of form ng conductive portions is carried out by
heati ng t he ctive connecting material at a tenperature of equal

to or nore t t.he ngltjing point of the metal |ayer and a
terrperature]%t) |8:hltegne resin layer is softened, while the step of

curing or salj difyi pgathggresich,! adRy dsndaksied eghné&tgﬁﬁl mAgethal 30
conductive connecting material to a tenperature at which the resin

| ayerisi s SIQlded] bie@thechnthber §Fotugl s om rekhadoobntheisgeanslacement step
enbodinment, it is possible 15 to selectively aggregate the heated and

mel t ed metalhdayer on & hengdecttnade oh ddua lsulistoate teo frammtae melting
connecting termnal, and to forman insulating area by the ,
t her nopl astiirg: péstine coipdsileiyemr at ®Oun@heheezonnedtdmzetagruricnaby s eual
result, the periphery of the connecting termnal is covered with the
t her nopl dst i@r rmesie 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



20 conposition, and therefore the conductive area is fixed. In
addition, since the insulation properties between adjacent connecting
termnals are ensured by the insulating area, the connection
reliability can be inproved. According fO this nethod, it is possi bl e
to produce a plurality of connecting termnals in 25 a fine pitch
circuit at one tine. [0128] (a) Placenent Step 67 In the case of
usi ng t heeadvridiadey d ighatectanty Drditdidudia rdon aiadiorgbd vt Iseiugdpltas irc more
resin conmposition and a netal layer, it is also possible to place the
conduct i VdTonte 9 FFratE i EigGiiea Nd@st-at e on which el ectrodes are
pl aced in tﬁ@@@%’ manner 5 as in the case of using the conductive
connecti ng i‘al containing a curable resin conposition and a

|| f the fi nmbodi . 129 b), Heati St 10l n.th
neati ng ot eBTe RESEaRAUCET DR CONRECTP ot A1 47T B0 St G fEgng on
el ectpode p %gicl%n%”o%hﬁhétl%?éééﬁtl%ge’} %%‘1 %Qr&ﬁé‘&[%’}%ds R %%%g%%tition
step I's feated at a t enperat ur & of ‘equal to or norée than the Wercing

poi nt of jthe qetal,d ayer; 110 and- a1 ;@gﬁ@i Ut 3t WBLENLhAR 1881 Begrees

| ayer 120 conposed of the 15 thernop C resin conposition is

sof t ened ceHtUSrade,t %r@@ré@é‘f@él@se%ﬂai heof igrStnsbodhA®Ni 30t RRgrees
connecting termnal 150 can be prepared on the electrode 41. On thé

ot her hanrénttile seer,i pherysaflddie, connestdmy t egihnakola} itofd | tegh 140
with the thernoplastic resin conposition to forman insulating area
140. As demgesilst cef0ithedensahdtnont prefertads beguwtetoadt aeerd than 150
connecting termnals 150 can be ensured and shorting circuit between
adj aéent degnrest ioeg tigmeidsal s Ibonder beo ppeseatedned0186feTheration of
heating tenperature and pressurization conditions of the 25

t her nopl &sbis&raésisn teoRBoSPNNEE tREly OBe thRe ld4mre &5t hegeina tREPEssure
where term nals are_connected using the aforenentioned conductive
connect i /g ﬁﬁ?é?FéPlHa99H@ltE% Phetdoplddt €4legiegrees 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



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 %grninal 150 and the
insulating area 140 are forned in the aforenenti oned heating step,
the thernoplastic resin conposition is cooled and solidified to fix

he conndfina Cr T SISO ERE bt 7 CRRTET AT 30° A oo iong: ek otk 21
d ble solidifyingt th : :
compost {5 SR 10 e et ALSHKERR T CERE ikl B PRR Raecmg et eves

ConneCte%JR?Eggﬁ;%Faﬁggr@ﬂngQQQ%gu%%BdHHEigﬁeQ%ﬂ%?%%E@% i tf%iéﬂlaﬁgfd.

havi ng the t astic resin conposition and netal layer 1nt

first metdoqd fOLRLOIHGhAY BRe BLECIFIMN ¢ ol (¢RMBERBNAEL 18138t fASn 130 is
descri bed above, 1 n the second nethod foor producing an el ectronic

conpoients ;acicy di th tthd NeuRIese Nte d NV ebrids 1 ot Ren Usermofart Ninsulating
conductive connecting nmaterial of the present invention, 20 the netal

| ayer camitn Seloectiy el yeagg@regaied nmiatrieg properthicehbétecen adjacent
connecting termnal is formed, and therefore the connecting term nal

can be pricducieth Usicwn absi apberedt hod. sAcctddigngitreutitie bkeeewmad metfrorknt
for producing an el ectronic conponent of the present invention, it is
possi bl e ternprrediut ecan frarmtdugniofd corfent iy 2tha eraridiatisiva eerngrting

pitch circuit such as a sem conductor device _ .
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.
[01C5]
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



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 termnals can be fixed and the insulation
properties between adjacent connecting ferninals can be ensured.
Therefore, it is possible to facilitate production of connecting

term nal s having excellent connection reliability. 5[0133] 4.
El ect r onii@ M@ﬁﬁglr tiiet Kubshdatei V€ Conpreesad Matre sfulidr el dm ¢ig.-
Component The present invention also includes an electronic

member wi% WS &NEMUERRF VR XbAREE PIRG 1Rt the riRil cPrmpee eHIuSONgang
10 connecting material of the present invention is attached to an
el ect ri c&APPEGHTESHi o Sur PS4 35S h&S&VESTr 0RPPORERbet SSHIRALEh §an  be

I lit f .t i nal f d. .Int | ect [ mh ith _the.
Conduct | V8 CHRRB 5 WACOHER) “OF (18 FrBCERECr i ERITOR! oRe - EARPRALLEY
f th ti [ .mat.eri_al h to the 15 el ectri cal
connogt| o rPaREEaR e ¢ RS B bR AMEETSE a0l y & resin
I . Th j [ : ' ;
comnecti on Sur At T he o ol Yori ¢ Raubr or Ry be A1t aed VTASRRTe

adhesi ve yaayebr By cbendicng;the ﬁla?%%oahae@m@r SpWetifat h%ﬁ%%gug%weas
or Yy

connecting material of the present 20 invention to each other

bondi ng theee! aglbr encetrembghetiith ihlaceenduskiyveecappecking materi al
of the present invention to an electrical connection surface of

anot her typg¢oab7é¢l ectronic nmenber to be subjected to thernmnal
conpressi on bondi ng, such electronic nmenbers can be electrically
connéeted t dcéa€hronbhefteR5The present invention also includes

sem conduct or wafers, sem conductor chips, rigid substrates, flexible
substrates and Wdrhefikseciedird donporendscing whi chltieeenioni gomponent
menbers are 70 electrically connected using the conductive

connect i AGCREFEPPaFCothe mE SRcade Al VERFdRT oA BBE af e Fanfudtd ve area 130

above-deggélQ%%\%%guf%%lnéEgrEQO%% are formed in the aforementioned

heating step, the curable resin composition is cured to fix the
15 insulating area 140. Thus, the electrical reliability and
mechanical connection strength between the terminals can be
sufficiently ensured. Particularly in the first method for
producing an electronic 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



The present invention is nowillustrated below with reference to
Exanpl es. However, the present invention is not restricted to the
fol l owi ng Exanples. [0135] 10Exanples 1.to 7 (1) Production of
Cur abl e Resin Conposition Respecti ve conponent s described in
Table 1 were dissolved in nethyl ethyl ketone (MEK) to obtain a

varni sh of a resin conposition having 40%of a resin solid content
The resuld3%RF F&3H §I1?e\/\/5§af5n805?3§8egﬁtHrEoiL?eEli‘%r gch‘éeé? ‘i%eatmg

S il S T R S e
f 30 IVE h

C)ReS| n IOCo Oé”sei |onpfﬁ$hglrcgauré’bl gk;ggﬁ%ﬁ% Irr%%%?%%% % tai Wr?é(h%} Oef%ual
cured at g temper t%%n"floé8§ gﬁgégeéeﬁ{?{'ékg&édem& %&Maﬁ%c @él“ to

a sanpl e. e sanpl e was use he nmeasur enent o e coef

of thermal, gxpansion 10 hBgreeside-HoMpPOsid] QA Aden athe 59@%&&1@@ ézfual
a tenperature increase rate of 10 degrees centi grade/ mn and

| oad of {Q N idra keAs heoShEegssepELEndi4shag and hmm-gmﬂmm@ equal
anal ysis apparatus (TMA, SS6100, commercially avail able from Sei ko

| nst rumericsoknto)e thhe BveHageeesl ceniof gtdee coeédnch ed, dft t hermelerably
71 expansion at fromroomtenperature to 100 degrees centi grade was
t aken as emjusdasurenmdetssvahare.3(00d86fees centigrade, more preferably equal
to or less than 260 degrees centigrade, particularly preferably
10  equal to or less than 250 degrees centigrade and most preferably
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.



(3) Production of Conductive Connecting Material 5The obtained

curable resin conposition in a filmformwas | am nated on both

surfaces of the solder foil described in_Table 1 under the conditions
of 60 degrees centigrade, 2 kgf/cnR and”0.3 mmin to produce a
conductive connecting material having a thickness of 70 pm 10[ 0137]

(4) Connection Between Term nals Next, term nals on substrates

wer e connectlddt%d each other using the obtained conductive connecting
material. Two substrates conposed of an FR-4 base nateri al

(thi ckness: @&'1 "HACSardtaS&®Pcuit 15 | ayer (copper circuit,

t hi ckness: 12 pm) and havi.ng connecting terminals (termpal dianmeter:
100 b cent@r e ahEe Do HSeAInch it co P oA el SOUSO0L DR FOLABASby 30
appl ying N /Au plati t hi ckness:; _3_pm_on the .copper, circuit, wer

pr epar ed Calgﬁl&a&s?gldl%f %&%cef)rﬁnno c a|Sgcnl.C ?ﬁggafcoorngjr%snl&lloor{ggngoanﬁlﬁéﬁly%ayer 110,
connegting mal enisd) 205 Placed bl waen UERY4s! LALES N NGatersal
connecting termnals, and using~a thernal conpression onglng

appar at ug o IW1:RO0ASRe GRMIRACIAl | ynayakl ablse fyom Isikubae Meohani-¢s ve
Co., Ltd.), thermal conpression bonding (gap between substrates: 50

pm was appinced iwddaknttheatondiddians ofin 230cdegh eesr &£ i it8.d and
MPa and 120 25 seconds to connect the termnals. Thereafter, the

cur abl e mesientadonpgswirt ilaw.was cured by heating at 180 degrees
centigrade for 1 hour to obtain a lamnate. 72 [0138] Conparative
Exanple 1 [0Alddrable resin conposition without containing a filler
was prepared in the sanme manner as in Exanple 1, and the obtained 5
curabPe resilk)cOrpbddngi 6iickavi ng a t hi ckness of 30 pmwas | anmi nat ed

on both surfaces of the solder foil described in Table 1 to produce a
conducti ve EBRMRITHY Faeer i anRabrhfla i Ar £k dessited, 7huprhe conductive
Furthernore, terni nals on, s% strate were connected to each ot her
usi ng t hECBRESITABE Bttt ? e ConRedEPAg MRt R thereimelqo in the
met hod as i n_Exanpl e t hod described.in the aforenentiaoned

Connect | SHOBERBS CHErnP IAFSRonf GAGH] L= Mo sphatl Ak e UBteh FederHal
each of anpl n rat]j : ti es] st an

bet ween Eépggeg%tr%r %h%n%%elyef\ﬁgcrﬁ@gi?%@ o(i?@g%%u&é‘?l%ig %%ﬁ’%fbg (\)N'eenThe

copoRet HESATEL EeRRU BLFLL e alon SloeR il e exRste el Sobrecs
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.



[0140] [1] Connection Resistance Between Opposed Term nals 20 The
connection resistance between opposed termnals in the | amnate

obtai ned in each of Exanples and Conparaki ve Exanpl es was neasured at
12 points using the four-termnal nmethod (resistance neter: digital
mul ti-meter VOA7510, commercially available fromlwatsu Electric Co.,
Ltd., rreasurm] probe: pin-type |lead 9771, 25 comrercially

avail able fr oki E. E. Corporation), and it was judged as

foll ;O "AN | 3 ; =Y
the average TW?%%?%%%‘@?&@F@%SP%e%é%%n%‘/ S B o e e on
For mabi | iy, L{ﬁtdrﬂg Fatdy, Between (nposed, JTerqd r@{é"rmopl@?ﬂg@fcd'ﬂﬂsln

10 pairs k?l opposed termnals in the am™nate obtained in each of

Exanpl es @b SonPadatiny @ sExanph £Sexdiel £F ¢asrtsed an Bebgtweghméfeat the
term nals was observed using a scanning el ectron m croscope (SEM

(JSM B401famconaet ch@l Lympeaktabke afsr atRadEQLE LtHe) commthcitti vaascdrirggadi ng
as follows: "A" when a cylindrical conducting path was fornmed by

sol der | maldridie cbbtpanisyg 4 Bundiele mesdcandoopo it pat kwas hetakddyer.
at least one pair of termnals; 10 and "C' when shorting circuit
occurred betMeerdladj acent termnals. [0142] [3] Electrical Resistance
after Heat Cycle Test The connection resistance between opposed
termnal s i Mhsie e R GbEE neentecehedh BRCEXARDI 9 é\ﬁd heated at the
Conpar ati ve Exanpl es was 15 neasured at 12 points using

f our - t er M STATHGY 36r 8655FARed ABPER: H?%.rfteaﬂaln&@tylernéﬁgrl%@%%ﬂ and
u Electric¢ Co.

|1 | abl
E??Sﬁ[)cbfﬁmy R o T D 5 PP v it ST B e 18 e Crgmposed
Cor por at 9 eNec)ﬁ[e’ &noégafa}:gégal}ees \AﬂascoSch!sfct Cri) to ﬁxeh?r%t ! e ! layer

t
for 100(5)cyc es an ecycewas carrle Jut- 4

-40 degr aes, Egnéé%fﬁfﬁth nlphént%%ﬁ%ai%dlﬁtar%%qe&ﬁ@%% CEOLIONAAR 14y,

for 10 mnut es) e connection resistance pbetween term nal s was

measur ed 1}, 4 hg sSU®,ABANE] g as dg%ﬂ@%ﬁ@%@rthbnv‘@% Ji4dg86mas between
foll ows: “A" 'when the change fromthe initial 25 value of the

connect i athd eSioiteaRe iiohedl kepalifkS sWasniesbetBanr&% me tte @i va B bl e and
damage; "B" when the change fromthe initial value
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



of the connection resistance was equal to or nore than 5% and | ess

74 than 10% wi th no visible damage; and "C' when its appearance was

swol l en after the heat cycle test, peeling was observed or the |iKke,

or the change fromthe initial value of °the connection resistance was
equal to or nore than 10% 5[0143] [4] Water Absorption Ratio The
wat er absorption ratio WA [% of the resin layer having the

conduct i véredEHie® ithg wetérball i6ht afnbiei hekathlaye Exahpliss iamgoved and
Conpar ati ve Exanpl es was determined in the follow ng manner. First,

10 the r @G58 Y aPerdhagi g t RECEPEaHC D c SRGGLLITRE Sc e ITg: Prat Beitaleen

d and dried und h diti f t f 180
dogr ees CERUIGHRde BHE Hrour" THen, of Are aratdr §ﬂ§ﬁ£ﬁaéféﬁﬁcwopgpfofche
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shown in Tallpg1k] 75 [Table 1] Exanple 1 Exanple 2 Exanple 3
(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



Exanple 4 Fornulation [parts by weight] . Resin |ayer Epoxy resin
23.9 15.9 23.9 Curing agent 20.0 14.9 9.9 14.9

32.0

10

15

20

25

60

resin composition is not particularly limited, but it is preferably
lower thén the melting point of the metal layer 110. More
specifically, the solidifying temperature of the thermoplastic
resin composition is preferably equal to or more than 10 degrees
centigrade lower than the melting point of the metal layer 110 and
particularly preferably equal to or more than 20 degrees centigrade
lower. Meanwhile, the solidifying temperature of the
thermoplastic resin composition 1s preferably equal to or more than
50 degrees centigrade, particularly preferably equal to or more
than 60 degrees centigrade and further preferably equal to or more
than 100 degrees centigrade. When the solidifying temperature of
the thermoplastic resin composition is within the above-described
range, the conductive portion 130 can be surely formed and the
insulating area 140 can have desired heat resistance. Therefore,
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
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
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
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semiconductor device or the like at one time and to facilitate

connection between terminals excellent in reliability.

[0119]

3. Second Method for Producing Electronic Component

Hereinafter, the second method for producing an electronic
component according to the present invention will be described.

The second method for producing an electronic component
according to the present invention involves a placement step of
bringing the conductive connecting material into contact with a
plurality of terminals, a heating step of heating the conductive
connecting material to form conductive portions on the plurality
of terminals, and a curing/solidifying step of curing or
solidifying the resin layer. The second method for producing an
electronic component relates to, for example, a method for
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
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.

f0120]

In the second method for producing an electronic component

according to the present invention, production steps for
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connecting terminals when the resin composition of the conductive
connecting material is a curable resin composition are slightly
different from production steps for connecting terminals when the
resin composition 1s a thermoplastic resin composition.
Hereinafter, the case where the resin composition of the conductive
connecting material is a curable resin composition is designated
as the first embodiment, the case where the resin composition is
a thermoplastic resin composition is designated as the second
embodiment, and these embodiments will be described independently.

[0121]

(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
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
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
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 a 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
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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.



Tot al

00O
5
10
15
20
25

100.0 100.0 100.0 100.0 Metal |ayer Metal |ayer ASn-3Ag-0.5Cu

Metal |ayer BSn-37Pb o
72

[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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[ 0145] The foll ow ng products were used for the
conponents of the resin 5 | ayer and theTgEtaI | ayer in Table 1. 76
A bi sphenol A type epoxy resSin, "EPICLON 840S,"
commercially available from DI C Corporation, epoxy equivalent: 185
[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 106.0 100.0 10C.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.



Curing agent: Phenol novol ac, "PR-53647," commercially 5 avail able
from Sum tono Bakelite Co., Ltd. Filmformng resin: A nodified
bi phenol type phenoxy resin, "YX-6954,";gommercially available from
Japan Epoxy Resins Co., Ltd., weight average nol ecul ar wei ght: 39, 000
Compound having a flux function 1. Sebacic acid, "Sebacic Acid, IT 10

comerc oL G0 054 OB 1IN0 AP OO e, o,

Conmpound having-“a ux fun hen ol phi ali1n,

commer ci gldy, avaidab) 6Lk o, Toky Qe Rl €kpd RUSLS GivSl LAPE 185
coupl i ng%agent : fJSl 3’%% 4- epoxycycl ohexyl )pet hyltri k?%ggyﬁl jgrrle,

"KBM 303,,/L&omerci al 'y avail able from Shin-Etsu Chenical Co., Ltd.

| m dazol €: 2-phenyl - 4-net hyl i m dazol e, " CUREZOL 2P4AMZ," commercial ly

avai | abl e fremishi kakger@hen piadiso Cor perathen FirbRes35479M | emmercially
" SE2050, " conmercial |y available from 20 Admatechs Co., Ltd., average
parti sl e dizdiieitars fdm Pumispee fHakegriznd tQu. ,212d.  Filler 2
Alum na, "AS-50," comnercially available from Showa Denko Kabushi ki
Kai sha, averfdden partnicie chsitet ok : m@dphiedpbipheoogr aypey ph8n®xy resin,
25Metal layer A: Sn/Pb=63/37 (melting point: 183 degrees centigrade)
t hi ckness"YXH® Y5rh Neteommenaira By ShyNgl Opk96I5pB. 0£D28 EreKYi K§SpaisntCo-
217 77 degrees centigrade) thickness: 10 pm [ 0146]
Ltd., weight average molecular we1ght:i39,000
Compound having a flux function 1: Sebacic acid, "Sebacic Acid,"
10 commercially available from Tokyo Chemical Industry Co., Ltd.
Compound having a flux  function 2: Phenoiphthalin,
"Phenolphthalin," commercially available from Tockyo Chemical
Industry Co., Ltd.
Silane coupling agent:
15 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
20 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
25 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



As apparent fromthe results shown in Table 1, with the use of the
resin layer containing a resin conponent and a filler as the 5 resin
| ayer of the conductive connecting material, the coefficient of

t hermal expansion of the resin layer after curing was | owered, the
stress applied to a connection portion caused by thernmal expansion
due to heating upon nount one s or a heat cycle test was
reduced, c%ﬁﬂ“%ﬁb H%ﬂﬁﬁ#%pyﬁﬁléﬁng G o ¢ conpone%t 10 was
inproved. F rt nDre, with the use of a resin | ayer containing a
filler as t e re in layer of the conductive connecting material, the

amount  of m?.,'SStag[g rg?ﬁ‘:og% Ec]mﬁ A A5 asl%%PtiinogaBﬁetTe féljl“cﬂ@%%re of

after curi ng wa uce eat resistance un moi §t

absor pti emofrddhe el g,@trr eBhEaSATRENENE YRS LOMEONED: %ﬁi%l%hler as the
This application is sed on Japanese patent application No

2009- nglQ@lﬂﬂl@ge@ﬂxiﬁﬁémﬁﬁﬁd@ét12@Qﬂnukﬂﬂ:Qg?hﬁﬂérQEl“hﬂﬁ?cb%fflclent
i ncorporated hereinto by reference. 20 | NDUSTRI AL APPLI CABI LI TY

[0148] The& cardmali ¥rpensbestohghatresial 1alether peesantinqvery ilekered,
can be suitably used at the time of electrically connecting

el ect r onitherenterss | apphietedtor oni cognapbhent por tpoadus e d onpechiemga 1
25 termnals on a substrate. Wth the use of the conductive

connect i BgPFRdcnafiugft o heapiegamon nopnt iog,ofegespbpbrantelaceriest cycle
connection and high insulation reliability between el ectronic nenbers

can be ?98@0%%@%@1%% a1k thise refl iphé lesHdattive demideriisg component

materjal of fhe present invention, it is also pagssible to connect
t er mihal ¥3SntBPFPHRd pi FORREFROFE: "WihthRdSRet & reRéncohRic EPREaining
connecting f t he ntion, it.is also passibl

I t
cope wi t FOENTHEF I E e hERE BVl GHfof PPLFEER el TS y NP PadUb OPER R AL
a size 0%h%'§ﬁ&ﬁ8@”§fﬂ§ﬁ%%%§e aggorptlon,or water absorption of the resin

layer after curing was reduced, and heat resistance under mcisture
absorption of the electronic component was improved.
15 [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.

20 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

25 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



CLAI M5 1. A conductive connecting material used to form conductive
portions on a plurality of termnals of an el ectronic nenber having 5
a substrate and the plurality of term naks provided on said
substrate, conprising a netal layer, and a resin |layer having a resin
conponent and a filler, wherein said metal layer is aggregated on

each of ter rf?éé Ui @:bft%”héé' decPRducth 8- PPFL 1 QNS O B8 Dhaterial of

pIurallty ternlnals y bringing the conductive connecting nmateri al
into contaed Mé%r@'l%v@ﬂﬂﬁjd tyi10fi 4 YN AM et idhdde: terminals
conductive connecting material. 15 2. The conductive connecting

mat eri al l&pﬁofﬂh@gjlttcbl'ﬁbakmlit wheirel Rheah ge B ahel @y@lud i s€paratett ing
to aggregate on each of termnals by bringing the conductive

connect i ngatraatierl af tid @reertact nwehhisai ditplivr al 6 ypwfs tiErantpatspand th
heating the conductive connecting nmaterial. 20 3. The conductive
conneétiruyanﬂeguﬂﬂem@m¢@r@EngighecléhnviionaZitmh@m@ine@MQEiome3mra size
| ayer is provided on a surface of said netal |ayer opposite to a
surface off saiethwtrdlc [dep@icesn which said resin layer is forned. 25

80 tin. 5. The conductive connecting material according to any one

of claimse 1 to 4, wherein the particle dianmeter of said filler is
from5 10 nmto 50 pm 6. The conductive connecting nateri al

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. 10



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/M/ is fromp0.01 to 10. 15 8. The
conductive connecting material according to any one of clainms 1 to 7,
wherein the coefficient of thermal expansion of said resin | ayer at
from roomitgnperature to 100 degrees centigrade is from3 to 70 ppm

20 9. The conductive connecting material according to any one of

claims 1 to 8, wherein said resin |ayer contains a conmpound having a
flux function. 10.The conductive connecting material according to
claim9, 125 wher eighaaitdh wonpaunse havd ngaBef14X fivagt ken ftb%& &onductive
phenol i ¢ hydroxyl group and/or a carboxyl group. 81 11. The
conduct|wem&ammecbnngpﬂmteﬂuab-@ﬁﬁﬁﬁﬂhﬂﬂ;ﬂ@00chﬂi&u%cﬁ&oﬁﬁc:mﬁm%éﬁwhaVLng
sai d conmpound having a flux function contains a conpound represented

by the faellsvbhsgrgeaecrald foreubaufd) ithOQE ( CeRNninB0681 KHrhvimdterennsaid
inthe formula, nis an integer of froml to 20. 12. The conductive
connect i rgopdtretical ceeEaridiimg to claim 9 or 10, wherein said conpound
having a flux function contains a 1 conpound represented by the
fol | owi ng génBeiR1f davdira @2f and/ or 10(3), [Chemical Formula 1] COOH

a resin layer having a resin component and a filler,
wherein said metal layer is aggregated on each of terminals to
10 form said conductive portions on said plurality of terminals by
bringing the conductive connecting material into contact with said
plurality of terminals and heating the conductive connecting

material.

15 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

cennecting material.

20
3. The conductive connecting material according to claim 1 or
2, wherein other resin layer is provided on a surface of said metal
layer opposite to a surface of said metal layer on which said resin
layer is formed.

25

4. The conductive connecting material according to any one of

claims 1 to 3, wherein said metal layer is composed of solder or



wherein, in the formula, Rl to R5 are each independently a nonoval ent
organic group; and at least one of RL to R6 is a hydroxyl 15 group,

[ Chem cal Formula 2] 76RnRn Rn RnR15RM( 8y R20016 wherein, in

the formula, R6 to R2 are each independently a nonoval ent organic

group; and at |east one of R6 to R2 is a hydroxyl 20 group or a

car boxyl wrpup. 82 13. The conductive connecting material according
to any one of clains 1 to 12, wherein the nelting point of said netal

| ayer is from 100 to 330 degrees centigrade. 5 14. The conductive
connecting material according to any one of clains 1 to 13, wherein

sai d terrf.nal s Taree celnettatddes candesdiidgcompdectibveapootilong apeany one of
connecting termnals. 10 15. A nethod for producing an electronic
conponentcleompr ilstag!, whereteptiod o ridci e dhemesaduet isAd & dandeti hy from
material according to any one of clains 1 to 13 between said two

el ect Ponild r?éfhbﬁé?rg[’(bﬁ%sed to each other with said plurality of
termnals facing towards the inside and bringing the conductive
connecting material 15 into contact with said plurality of termnals

f h [ I r.oni I.S; . :
ot eac %; sa %H%“%d%é%% f%e %Og%g%%l%g material according to any one of

claims 1 to 5, wherein the content of said filler islfrom.l to B80%
by weight, based on the total weight of said resin layer.

10
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.

15 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.

20 9. The conductive connecting material according to any one of
claims 1 to 8, wherein said resin layer contains a compound having

a flux functien.

10. The conductive connecting material according to claim 9,
25 wherein said compound having a flux function has a phenolic

hydroxyl group and/or a carboxyl group.



a step of heating said conductive connecting material and connecting
said plurality of termnals of each of said two el ectronic nenbers to
each other through said conductive portisggns 20 forned on said
plurality of terminals; and a step of curing or solidifying said
resin layer. 16. The nmethod for producing an el ectroni c conponent
accordingifo cls ' | jd.resin.l I ‘her pms i nNg
resin, 251ithe €¥{;§€§d4§§ﬁﬁg%S?ﬁgﬁggFéﬁzF%gF?%%ﬁcg%%ﬁ%gﬁgsfggegéélm 9 or
other is teyrivedreuh bysheatbRgosald HeRMK tév%l%%nﬁﬁﬂéﬁ'ﬂom%:%wtgl'ns a
at a tenperature of equal to or nore than the nelting point o sard
netal 8k dmy@Undnteprd SAPES@tY ecipd B Tl TAl | dith f 2 53¢ &b esd n(ida,yer
is not conpleted, and the step of curing or solidifying sal
resin | ayer H®&afGHed-000Hby kepting said conductive connecting
material at a tenperature 5 at which curing of said resin layer is
conpl &t ed. wherelihe niet Hdte fiorrmprieduai ng am elrgeigeonicd danporienio 20.
according to claim15, in which said resin |ayer has a thernoplastic
resin, the step of connecting said electronic nenbers to each other
is 10 carried out by heating said conductive gonnecting.naterial at a
t enper at Ure of EGuSICTEN S ViR FONPR&R DR AERTEAG POFATdENTsBY d-miml9 or
| ayer anq_ tﬁggerature.a whi ch sai sin layer is_softened, and

c

d

the step o‘f' hg'Br 54 d??‘??‘ﬁ@nggih&r"gé@i P | ayBE inGhiqredcentabys a
[i i i ti terial t t t 15 at

Wbt ch ca g s HERRE S SRR Ple RO Pl nl e dhas i T of i ttich He o o

elecqbonu%)gonponent conpri si ng a step of bringing the conductive
connecting material according to claim14 into contact with said

plurality ofichemricRal $c49aastgp of heating said conductive
connecting materi alogo form

RS R1

2
R4 R2

R3
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

15 group,

[Chemical Formula 2]

R7 RE R11 R12

RB@ CH @ R13
R® R1o RIS R14 (65
R20, R16
R1% R17

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

20 group or a carboxyl group.



sai d conductive portions on said plurality of termnals; and a step

of curing or solidifying said resin |ayer. 19. The nethod for
produci ng an el ectroni ¢ conponent accoré&#fng 25 to claim 18, in which
said resin layer has a thernosetting resin, the step of formng

sai d conductive portions is carried out by heating said conductive
connecting material at a tenperature of 84 equal to or nore than the
nmelting point of said netal |layer and a tenperature at which curing

of said re&sin IThgeconsiuntti veonpheeetiingnuaterial thecgrépnoftewingns of
solidifying said resin |layer is carried 5 out by heating said i
conduct i wd adermdctiond 2ravbeiralinatha nepperateenhtoialid diftdg lofyer 1s
said resin layer is conpleted. 20. The nmethod for producing an

el ect r onif@aForiéhdmt 3 Sedineg s SEIHEIFR3E - in which said resin | ayer
has a thernoplastic resin, 10 the step of form ng said conductive
porti®ns is carried out by heating said conductive connecting

material .at a nper at ure .of equal %o ar re.tha ti IMe of
of said netal ﬁgféFogﬁHC lfgnﬁgpﬁ?ﬁ éngtmaﬁ?gﬁagag%é$g%¥ﬁgl%ﬁg?%?s & °
softened, ,ang the st ep; of, U  §0LLhE¥ENG S2Ldohesin Jael s saia
carried f%i%ﬁwsg% o |hgw§§%%9%o%%ﬁctlve connecti ng naterigl to a
tenperat w e at Which 53i:d 1 esin | ayeleds mpkididirgd.s. 21. An
el ectronic member mﬁ% a congtctive conné%fing material, wherein'the
conductive connecting material according to any one 20 of clains 1 to
14 is attached to said substrate of said electronic nenber so as to
cont ggt wig.h sai cheplndaldidry pafodierimgnalrs e1e2Z rofvi celoetigaorint comprising
conponent, wherein said plurality of termnals of each of said two
el ectroni c reghepsoopposerthd aheachndtiberd vei thnnecting 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
15 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 saild two
electronic members to each other through said conductive portions

20 formed on said plurality of terminals; and

a step of curing or solidifying said resin layer.

16. The method for producing an electronic component according
to claim 15, in which said resin layer has a thermosetting resin,
25 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



25 said plurality of termnals facing towards the inside are _
connected to each other through said conductive portions formed using
t he conductive connecting material accosding to any one of clains 1

85 to 14.

10

15

20

25

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
to claim 15, in which said resin layer has a thermoplastic resin,

the step of connecting said electronic members to each other is
carried cut 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 sclidifying said resin layer is carried
out by cooling said conductive connecting material to a temperature

at which said resin layer is solidified.

18. A method for producing an electronic component comprising
a step of bringing the conductive connecting material according
to claim 14 into contact with said plurality of terminals;
a step of heating said conductive connecting material to form
said conductive porticns on said plurality of terminals; and

a step of curing or scolidifying said resin layer.

19. The method for producing an electronic component according
to claim 18, in which said resin layer has a thermosetting resin,
the step of forming said conductive portions is carried out by

heating said conductive connecting material at a temperature of



10

15

20

25

84

equal to or more than the melting point cof 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
out by heating said conductive connecting material at a temperature

at which curing of said resin layer is ccmpleted.

20, The method for preducing an electronic 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 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 cooling said conductive connecting material to a temperature

at which said resin layer is solidified.

21. An electronic member with a conductive connecting material,
wherein the conductive connecting material according to any one
of claims 1 to 14 is attached to said substrate of said electronic

member so as to contact with said plurality of terminals.

22. An electronic component, wherein said plurality of terminals
of each of said two electronic members opposed to each other with
said plurality of terminals facing towards the inside are connected
to each other through said conductive portions formed using the

conductive connecting material according to any one of claims 1



to 14.

85



