SPECI FI CATI ON CONDUCTI VE CONNECTI ON SHEET, METHOD FOR
CONNECTI NG TERM NALS, METHOD FOR FORM NG CONNECTI ON TERM NAL

SSEM CONDUCTOR DEVI CE, AND ELECTRONI C PEVI CE TECHNI CAL FI ELD

[ 0001] The present invention relates to a conductive connection sheet
(conductive connecting sheet), a nethod 10 for connecting term nals,
a nmethod for formng connection termnal, a sem conductor device, and
an el ectronic device. RELATED AR&pge@O€ZEhiTHRCENt years, in order to
neet a denmand for 15 devel oping an elrectroni ¢ device having a high
function and a small size, a pitch between connection termnals

thereof is beingymars AR GollE ﬁﬁw%ﬁﬁfﬁﬁes fifd [mpaA
termnals in a fine pitch ciré%%t. 20 10003 Agkgyﬁgﬁ%ég) or ¢
connect i ng t helrBRtINAIaS s, METGHO [ x| BORM TN CONVHGTHOMN & HFRMINAThI p

ol cotrToal 1y connaEranohBOREkr BRYECRoaPICuE LR BAVAR: SB70p: c

conductive adhesive or an anisotropic conductive filmall 25 at once.
Such an anij otrogjc conductive adhesive or anisotropic conductive
filmis atBSENECBE FIEHDi n which conductive particles are di spersed
into an agdbesiye formmd girasdhermmsehtipg resifitas foMa Oko£ANPEREAL
thereof. 30Therefore, it is possible to connect a plurality of facing
t er m nal sCeRrNeFEEPRoMmEatenepsduet ddeh coriectalniy asheate, t lr onghhod
aggr te o] I art i cl. pl aci h ve anij [ QDI C
condte}g?i vgogdﬁggﬁ%g\égp Ban%ésrg#lﬁ%pllb%’ c%n@ﬁgg Péeq‘cﬁrlzm Iﬁ?%‘%n#'ﬁ}éeg&on
el ectroni tempivhet s &oséwibondedioandethea, bendgathhei aat tyntonpeessson
bonded, while securing an insulating property between the adjacent
termnals due 5 to a resin contained in the adhesive. [0004] However,
it is di fRECatEDtARTONtrol aggregation of the conductive particles in

t he aniso[688é conducti ve ]
In recent years, in order to meet a demand for

15 developing an electronic device having a high function and
a small size, a pitch between connection terminals thereof
is being narrowed. It also becomes difficult to connect

terminals in a fine pitch circuit.

20 [0003] As a method for connecting the terminals, for
example, there is known a flip chip technique in which a
plurality of terminals of an IC chip are electrically
connected to a circuit board wusing an anisotropic
conductive adhesive or an anisotropic conductive film all

25 at once. Such an anisotropic conductive adhesive or
anisotropic conductive film is a paste or film in which
conductive particles are dispersed into an adhesive formed

of a thermosetting resin as a major component thereof.

30 Therefore, it is possible to connect a plurality of
facing terminals of electronic members to each other all at

once through aggregated conductive particles by placing the



adhesive or the anisotropic conductive film This causes a 10 probl em
in which a part of the facing term nals cannot be conducted due to
insufficient contact between the condyctive particles and the

term nals or between the conductive particles. Further, this also
causes a problemin which the insulating property between the

adj acent 15 term nals cannot be sufficiently secured due to the

conduct i w@ Rl t i £ £So€ORt BE NedohAuati 981 N RMHivdg Wi hi BnaBoaregic
(that is, an insulating area) other than an area (that is, a
conduct i KFTEER) Veoatled Dsétmean thire el geitignier FERRESS For PEhbsaded,

reasons, .ty i RAAR f.yr I L.QW it -het -
orm nal 75y Tsing tEg CEehnrald CPBB0ET o) Th heREr faide YEen-ing
convent i emal ingufarited i pnopérthebedwneot ithre tatmaomls barmheals due
electgon%% gpg%g& i%OZ carrjed g%t b§ grinting a sol der paste onto a
subst P at & ot WTECh FECAP p&Eds *8r &75r 6VPd8d " and t hen heating t he

sol der paste using a solder reflow machine or the like to thereby
melt it. However, by using such a nmethod, there is a case that a, cost

of a masH9%GR1pri nt iRy eise rsditders past bl petree S6NRFgh APITREation

pitches betwean tHgqcoPDeEt barctenBaknaks {1 beni 9k FBEp 8k € cBARLLW var
a case that the solder paste cannot be printed if the connection

t er m nal §desBEef GEmEdcapaisytspnic. CPDOO6LEYEt Hadm. by ThéPngassAst Rod
for {or mpguting copngetion, t 6L NALS i W 31 O%é’ﬁ'r?ﬁés 2h b
nDuntedn%h g tﬁ% substrate? gngkt%en Phe sé%‘éf alls are heat e ©
usi ng t heosglugeedr ef oy machi neénenftftheiknke tootheceby lwedrhemhe
t here isca %QSE.that ar%osﬁ$for grod%gin the s Iger ba %3 %e%pngge
high if CRECEERAEEL i BRTEAFATRal 8780 1S f or e "HHe® sifdi | Pe67®5 ca
that it keeeanes itveckhriredldlysdi f fiutdHed,0 this also causes a problem
in which the insulating property between the adjacent
15 terminals cannot be sufficiently secured due to the
conductive particles contained in a resin existing within
an area (that is, an insulating area) other than an area
(that 1is, a conducting area) located between the facing
terminals. For these reasons, it is difficult to further
20 narrow the pitch between the terminals by using the

technique.

[0005] On the other hand, conventionally, formation of
the connection terminals on the electronic member is
25 carried out by printing a solder paste onto a substrate on
which metal pads are provided, and then heating the solder
paste using a solder reflow machine or the like to thereby
melt it. However, by using such a method, there is a case
that a cost of a mask for printing the solder paste becomes
30 high if the pitches between the connection terminals to be
formed are narrow, or a case that the solder paste cannot

be printed 1f the connecticon terminals to be formed are



10 produce solder balls each having a small size. PRI OR ART DOCUVENT
PATENT DOCUMENT [ 0007] Pat ent docunent 1: JP-A S61-276873 15Pat ent
docunment 2: JP-A 2004-260131 SUMMARY O THE | NVENTI ON PROBLEM TO BE
SOLVED BY THE | NVENTI ON [ 0008] I n order to solve such problens, it is
proposed 20 to use a conductive connecting sheet which is conposed of
a layered body including a resin conposition |ayer forned of a resin
conposi ti emagantai ning a resin conponent and a conpound havi ng fl ux
function, and a netal layer formed of a nmetal material having | ow
melting point. 25 [0009]1n the case where the conductive connecting
sheet havigggosych a sliugiire by PLaged betugamdacing tepmimals ohe
el ectroni c nenbers, the netal terital "having Tow nelting point is
heat ed at canhegpérat tregmitriadts i 51 awBOchekbildgrpdiaitl st heereoficonted on

the 1 abi nG PR 0 (Ui EbaheEiFoR PR S artl € nact b8in oo ig
conponent the bbllbed réfibtwomanhaneacketweenitkber-eonnegtbonmbetntAahs.
there is a case that a cost for producing the solder balls
becomes high 1f the connection terminals to be formed are
small, or a case that it becomes technically difficult to

10 produce solder balls each having a small size.

PRIOR ART DOCUMENT

PATENT DOCUMENT
[0007] Patent document 1: JP-2A 561-276873
15 Patent document 2: JP-A 2004-260131

SUMMARY OF THE INVENTION
PROELEM TQO BE SOLVED BY THE INVENTION

[0008] In order to solve such problems, it is proposed
20 to use a conductive connecting sheet which is composed of a
layered body including a resin composition layer formed of
a resin composition containing a resin component and a
compound having flux function, and a metal layer formed of
a metal material having low melting point.
25
{0009] In the case where the conductive connecting
sheet having such a structure is placed between facing
terminals of electronic members, the metal material having
low melting point is heated at a temperature which is a
30 melting point thereof or higher, the melted metal material
is selectively aggregated between the facing terminals to

form connection terminals and the resin component is filled



Therefore, it becomes possible to connect the plurality of facing
termnals to each other through the 5 selectively aggregated netal
material (connection termnals) all ay once while securing the

i nsul ating property between the adjacent termnals due to the resin
conponent contained in the resin conmposition. 10 [ 0010] However, it
was reveal ed that when the netal material is nelted and aggregated

bet ween tiheof aei Bgekebri-Raks, theuxcaabiyiby ©&rkl8algsi n conposition
| ayer becomes too low so that the nelted nmetal material cannot have a
sufficient aggregation force. In this case, if the 15 pitches between

the adjacent tefaioalse are par ioddie BLLed, et al gt esialo canpaL

be sel ectively aggregate etween the facing termnals Iin a desire
manner . Phiugadatyesofedercanporntefmind leakage eantr enthbet idercudie the

adj acent _term.nals, 20 [0011] Therefore, it is an object of the ..
pr eseﬁt isrel\?}gﬁltilgﬁﬁ% pr%%/qr eéaatec%ndurél?lt\a/% cor%agcc riln‘_’lgl sheg?or\}\ﬂ?gﬁlon
cont ai nstarnehall sfrat eiial ahavbngeanwextel | estuaggyegahkeonipsapetiyg

and can suppress generation of a . leakage current 25 between adjacent

t er m nal 8FCREAEYh & TG ohihe c APAG CEBE M TR sl hgd b Re tCorlditfet FHELD

connecti pgnpbaght adorehhadaf 9 tREM-BY: GORPRELEQRILRL M Nal using the
conductive connecting sheet, a sem conductor device having high

reliability and an el ectronic device having high 30 reliability. 5

MEANS) FO!?o%?eE{! NG Pﬁ%leg%[,oo%@] L3 0" fef e 4 Po @C I EYE ‘%,Q&no .I%Ctmewf
present invention includes'the followng features (1) to ( :
5[ 0013] (tptArcenducti veetbadeckindg sbeetgebaposkbdtween | Ajer efdabody,

t he Iaye%ed dix co _igin S Ogt Fgast one QE?inEF%ﬁposi%ion
| ayer formed of & resiT coposition” cont'di ntig a &8P ddmidnent? ahd
a conpoubdcbaesngdd uxow upet itkixt afle melted metal material cannot
have a sufficient aggregation force. In this case, if the
15 pitches between the adjacent tferminals are narrow, the
melted metal material cannct be selectively aggregated
between the facing terminals in a desired manner. This
causes generation of a leakage current between the adijacent
terminals.
20
[0011] Therefore, it is an object of the present
invention to provide a conductive connecting sheet which
contains a metal material having an excellent aggregation
property and can suppress generation of a leakage current
25 between adjacent terminals, a methced for connecting
terminals using the conductive connecting sheet, a method
for forming connection terminal wusing the conductive
connecting sheet, a semiconductor device having high
reliability and an electronic device having high

30 reliability.




10a netal layer forned of a netal material having | ow nelting point,
wherein the resin conposition |ayer satisfies the follow ng
requirenment A in the case where at legst a part of nmetal ball(s) 15
made of the nmetal material having |low nmelting point is provided
within the resin conposition layer, the netal ball(s) is heated at a
tenperature which is a nelting tenperature thereof or higher

accor di ngMeEanst esk BeLiretde pappgeMdering resin type fluxes" defined
in JIS z 3197, and 20 then a wet extension of the netal ball(s) is
neasur ed, [PR&%\et extl@nsPBAers Brupshigdce. tpO01H {2y tThe tdendneepeat
connectin : n@CG I t h e ), eingin the
case mhergnggggagﬁagg?gpagﬁ ?R% %8?§P%§§P|éégﬁgFéébé3mgﬁhe ?gé'is
defined as "D' [mm] and a height of the metal ball after being heated

i s defd ne "HO .t wet .extension "S" [99 is ohtained based
on thégfoﬁpgafﬁg for mif a %g %O?@@C:lf%-ﬁfpﬁeftgg% éaeéﬁw?ﬁW%Pﬁ?§36f
6 forned ef laysetdl bablpythnentaiysireg Bbdkeashptweingtal s sel ected
fromthe group consisting of tin (Sn), lead (Pb), silver (Ag)

bi smuth (Bi), i9di difEItn) ON%i neegith) COMPOREILLON ) 1aHAEi nppRmedspef 2
iron (Fe)redhdm BURLEAY }i 080! dohAH) niRgIeEMpLUML ( CednBBHeAPPPERd 2
(Cu), or tin alone., [0016] (4) The conductive connecting sheet

accor di ngcompgupiehaBove feakufene8)enwhendin the netal ball is

for of a Sn- I Y, - AQ= | l.oy .or Sn- A 0
netg?ﬂglloy asegqﬁ%F%i %% g%néﬁ?“?ﬁ%ﬁ%%gg ﬁ%%%@]?%ﬁH%%%%%oﬁaﬂ%%? eiow
connecti nge$heert mototdi ng to the above feature (4), wherein the
Sn-Pb netal all contains a_Sn;37Pb netal _alloy and the Sn-Ag-Cu
metal alloy 15 “5HtHiths t4°snF§5bRg- PBRS Het A HAVGF FG@%@]{(%%)SThEhe
conduct i veoT0BResli AggsheeheAECAF di ng

in the case where at least a part of metal ball(s)

15 made of the metal material having low melting point is
provided within the resin composition layer, the metal
ball(s) 1is heated at a temperature which is a melting
temperature therecf or higher according to “test methods
for soldering resin type fluxes” defined in JIS Z 3197, and

20 then a wet extension of the metal ball(s) is measured, the

wet extension i1s 37% or more.

[0014] (2) The conductive connecting sheet according
to the above feature (1), wherein in the case where a
25 diameter of the metal ball before being heated is defined
as “D” [mm] and & height of the metal ball after being
heated is defined as “H” [mm], the wet extension “S” [%] is
obtained based on the following formula 1:
S [%] = (D-H)/D = 100 -+ formula 1.
30
[0015] (3) The conductive connecting sheet according

toe the above feature (1) or (2), wherein the metal ball is



to any one of the above features (1) to (5), wherein a dianmeter of
the metal ball before being heated is 0.5 mm [0019](7)The conductive
connecting sheet according to any onecf the above features (1) to
(6), wherein an acid value of the resin conposition is in the range
of 3.0x10-5 to 1.0x10-2 nol/g. [0020](8) The conductive connecti ng
sheet according to the above feature (7), wherein the acid value is

cal cul at eth ididndo 8N HOxhdakionkreductbaRat hi hgt ian MekBed.tywo metals
30[ 0021] (9) The conductive connecti ng sheet accordln?ﬁto any one of
AP

t he aboveésl@att@ed (o the (@oumheses s anduntinf (Bnae: coémpoundb) ,
havi ng fl cidAon c Lned kBy 7 esi1,,Co Lti ISl e
range ofsﬁﬁf%Hgoh%ﬁ%ajg %@%g?(ig$)Thé%?%ﬁ'uc$?9é g%%%%cé?ﬁ&'s égﬁgﬁ
accor di ngNid ;amntoimeorof  {$le) abdvenf datelresalubjirtm (1) mheokdn (Bhe, 5

conmpound havi.ng fl f.unction_cont a _conpound having at |east one
oy 9. 4% w

of a phefdori e hydt oxy! SPSUSOQR&raqEQ boxyl “gFolp°"F0023] (11) The

conductive connecting sheet according to the above feature (10),

wherein %ge cQmpound havin& flux 10 function contains a conpound

representl®@My the 161 owfig GEREME1FEr MATE DN - PxE: ( @ASPRIEDEH
(1) wherge ibdve aediifegersnunpes-ofn 1 ko ﬁ@wi%%%léi%ﬁﬁe@

ébnductive connecting sheet according to the above feature ( ,
wher ei n e &orpotihd @bl ngliPkix RudetrifenCeomedials atldvast anénofga

compoyind eanesanked Y ot e sher LanLagegenerar Lo mn a (2) and a
conpound representgd yat ejPoIFoﬁ%ngegenera *Pormul a (3): 20
[0017] {(5) The conductive connecting sheet according
to the above feature {(4), wherein the 3Sn-Pb metal alloy
contains a Sn-37Pb metal alloy and the Sn-Ag-Cu metal alloy
15 contains a Sn-3.0Ag-0.5Cu metal alloy.

[0018] (6) The conductive connecting sheet according
to any one of the above features (1) to (5), wherein a
diameter of the metal ball before being heated is 0.5 mm,
20
[0019] (7) The conductive connecting sheet according
tc any one of the above features (1} to {6), wherein an
acid value of the resin composition is in the range of
3.0x10™° to 1.0x107% mol/g.
25
[0020] (8) The conductive connecting sheet according
to the above feature (7), wherein the acid wvalue 1is

calculated using an oxidation reduction titration method.

30 [0021] (9) The conductive connecting sheet according
te any one of the above features (1) to (8), wherein an

amount of the compound having flux function contained in



[ 0025] cOCH [ 0026] where each of R1 to R5 is independently an

uni val ent organic group, and at |least one of RL to R5 is a hydroxyl
group; and [0027] 10 [ 0028] where e%ch of R6 to R2 is

i ndependently an unival ent organic group, and at |east one of R6 to
R20 is a carboxyl group. 15(13) The conductive connecting sheet
according to any one of the above features (1) to (12), wherein the
at |east emne resim @@ﬁ@%ﬁ_ﬁtﬁ% liayen ¢eEPhh$eS LWO1resi BoCQRROSI tion
| ayers, and erein in the layered body, one of the resin 20
conposition |ayers, the netal |ayer and the other resin conposition

| ayer are[b@&@ﬁEd_tOQanerg*Q EBhEuRed6L: ALY sheet according

Amet hodf orconnécti ngterm nal s conpri sing
to any one of the above features (1) to (9), wherein the

5 compound having flux function contains a compound having at

least one of a phenolic hydroxyl group and a carboxyl group.

[0023] (11) The conductive connecting sheet according
to the above feature (10), wherein the compound having flux
10 function contains a compound represented by the following
general formula (1):
HOOC- (CH2} n~COOH - -- (1)

where “n” is an integer number of 1 to 20.

15 [0024] (12) The conductive connecting sheet according
to the above feature (10), wherein the compound having flux
function contains at least one of a compound represented by
the following general formula (2) and a compound

represented by the following general formula (3):

20
[0025]
COOH
R ~R!
R R2
25 i (2)
[0026] where each of R' to R® is independently an

univalent organic group, and at least one of R! to R® is a
hydroxyl group; and
30



25a pl acenent step of placing the conductive connecting sheet
according to any one of the above features (1) to (13) between facing
term nal s; a heat step of heating the conductive connecting
sheet at a tenperature which is a nelting point of the 30 netal
material or higher and at which curing of the resin conposition is
not finished; and a curing step of curing the resin conposition. 9

[ 0030] (15)oAmt hodf or connecti ngt erm nal s conpri si ng: a

pl acenent step of placing the conductive connecting 5 sheet according
to any one of the aboverf eat wfes (1) b (12 between facing

term nal s; a h%fﬁgﬁme of heatfngxgge conducti ve connecting
sheet at a tenperature ichyis a nelting ‘point, of the netal materi al
or higher and at whi Bthe r SInCETpdsi ti i RO is softened; and a
har depi ng step of harden t he 4esin osition. [0031](16) A

met hod for form ng conngctio m naJ, nising: 15a placenent step
of placing the conducti've cg ectli ng sheet "according to any one of

t he above features (1) to ( : i

menber; and a heat step
sheet at a tenperature mhichmi-' relting point of the 20 netal
material or higher and at wRich durinf of the resin conposition is
not finished. [0032](17) A netho@idor formng édnAnection terninal

10
[0028] where each of R® to R?*® is independently an
univalent organic group, and at least one of R® to R?® is a
carboxyl group.

15 (13} The conductive connecting sheet according to

any one of the above features (1) to (12), wherein the at

least one resin composition layer comprises two resin
cemposition layers, and

wherein in the layered body, one of the resin

20 composition layers, the metal layer and the other resin

composition layer are layered together in this order.

[0029] (14) A method for connecting terminals
comprising:
25 a placement step of placing the conductive connecting
sheet according to any one of the above features (1) to
{13) between facing'terminals;
a heat step of heating the conductive connecting
sheet at a temperature which is a melting point o¢f the
30 metal material or higher and at which curing of the resin
composition is not finished; and

a curing step of curing the resin composition.



conprising: 25a placenent step of placing the conductive connecting
sheet according to any one of the above features (1) to (13) onto a
termnal of an el ectronic nenber; and heat step of heating the
conductive connecting sheet at a tenperature which is a nelting point
of the 30 netal material or higher and at which the resin conposition
is softened. 10 [0033](18) A sem conductor device conprising: facing
termnals; and a connection portion electrically connecting the
facing term nals and being forned using the conductive 5 connecting
sheet accdPBAd to ary>dne?of MAEhaBove fogat ureenfayting (13Ferminals
[0034](19k0ﬁgr§gggggonic device conprising: facing termnals; and 10a
connection portion-electrically connecting the facing term nals and
bei ng forned usi nglidememndsicer vef cobaethd nghsheehdactordi ngnhecahyg
one of.the, above features (1) to (13). 15 BRI EF DESCRI PTI ON OF THE
DRAW NGS SF@S%Sﬁﬂqgr 1% épvgpyiégf s@%ﬂd%?\ﬁ%ﬁy%h FPnyr6ie ExanpPe

of a sem goBduptewcdaviceeingnutaginaed; usi ng a conductive connecting
sheet of the present invention. , .

a heat step of heating the conductive connecting
sheet at a temperature which is a melting point of the
metal material or higher and at which the resin composition

10 is softened; and

a hardening step of hardening the resin compositicn.

[0031] (16) A method for forming connection terminal
comprising:
15 a placement step of placing the conductive connecting
sheet according to any one of the above features (1) to
(13) onto a terminal of an electronic member; and
a heat step of heating the conductive connecting
sheet at a temperature which is a melting point of the
20 metal material or higher and at which curing of the resin

composition is not finished.

[0032] (17) A method for forming connection terminal
comprising:
25 a placement step of placing the conductive connecting
sheet according to any one of the above features (1) to
(13) onto a terminal of an electronic member; and
a heat step of heating the conductive connecting
sheet at a temperature which is a melting point of the
30 metal material or higher and at which the resin composition

is softened.



20FIG 2 is a vertical section view show ng an enbodi nent of the
conductive connecting sheet of the present invention. FI G
3 is top views each showi ng another styuctural 25 exanple of a metal
| ayer of the conductive connecting sheet of the present invention.
FIG 4 is a vertical section view explaining a nethod for form ng
connection portions and a sealing |ayer of the 30 sem conduct or

devi ce usgiops33 ”EthQQSfOFACQQﬁﬁééhanE§fn&@@iéea@@ﬂﬁﬂiggnﬁo the
present invention. 5 1is a vertical section view
expl ai ning a né@%b@ng?IM%®%h$ln@ﬂ% wet extension of metal balls
according to JéS éoé%@@t égl. o?théna ¥§5E£9§Ea§fgt'88nﬁbg%ﬁng the
expl ai ni ng a net hod form g connection termnals so

cor r esporidctiadt ecarmahsloef an@emkﬁ@nﬁuéb@medhi@snmgngﬂaanebhddctmwe

oL 29, SRRIGEULRR, SLANSAca0id 16 Lo, L1eePLESell, WIS 1810,

descrlptuqn Wb||1ae made on a conductive connecting sheet, a nethod
for connecting termnals, a nethod for form ng connection termnal, a
15 semi conductor device and an el ectronic device according to the
present ippyeayi on ba@_@q Ofl, PL ef e £ 64 £nhod] sEnt Sndessiibed in
acconpanyi ng drawi ngs. [0037]First, prior to description of the
conductive 20 E@@h@@tt%@m%h@b% oind he present invention, description
W ll,pe made on a SSHéS DQHCt§6 ﬁEtheeﬂé E%Béf@?d 88 8c£93 the
conducti ve connect I ng s eet t resen I nven Sef coRduct'ar
devi ce> facing terminals and bezng formed using the conductive

connecting sheet according to any one of the above features

(1} to (13).

15 BRIEF DESCRIPTION OF THE DRAWINGS

[0035] FIG. 1 1is a vwvertical secticn view showing one
example of a semiconductor device manufactured using a

conductive connecting sheet of the present invention.

20 FIG. 2 is a vertical section wview showing an
embodiment of the conductive connecting sheet of the

present invention.

FIG. 3 1is top views each showing another structural
25 example of a metal layer of the conductive connecting sheet

of the present invention.

FIG. 4 is a vertical section view explaining a method
for forming connection portions and a sealing layer of the
30 semiconductor device using a method for connecting

terminals according to the present invention.



25 FIG 1 is a vertical section view show ng one exanpl e of

t he sem conductor devi ce manufactured using the conductive connecting
sheet of the present invention. In thenfollomﬁng description, an
upper side and a lower side 30 in FIG 1 will be referred to as
"upper” and "lower", respectively. 12 [0038] A sem conductor device
10 shown in FIG 1 includes a sem conductor chip (sem conductor

el ement) 20, aninterposerssybstiale)30E01syPROLYi Bgbhe: s8Rl canduehoy
chip 20, a wiring pattern 40 forned so as to 5 have a predeterm ned
pattern af@rafagugliingy ofvWgbnadttengeobunps Mettednilal’s) FocofdD39] The
interposeﬁIgoziglEa_insulating substrate and is formed of, for
exanpl e, various kinds of resin 10 materials such as a polyimde
resin, an epoxy resin, a cyanate resin and a bisnaleimde triazine
resin { BT resi A planar shape of this.interposer 30.is, generally,
a qua angularQ%H%pegsﬁ%haageﬁgﬁﬁﬁgr%egﬁéﬁ% %?Q% FER %ﬁ@h?%rasﬁﬁgg9é
15 [0040] Tbe WdrmihatbehBcdohnadidiing iLer ghnals 44 eash-Spomd 06,
for exanple, a conductive netal material such as copper is provided
on an uppefrBiPfdte PHne® sHFHONDBICtHe iGhtidr pe$ng30aj nmgthod for
predet er mepedi §§aPeondlck 9841] Furtiien) a Rlayalidy Ao Vidse present
(t hrough-hol es) "not shown in the draw ngs are forned so as to pass

t hrough thevenptéppeser 30 in a thickness direction thereof. 25
[0042]{ne end (upper end) of each of the bunmps 70 is

MODE FOR CARRING OUT THE INVENTION

[0036] Hereinafter, detailed description will be made
on a conductive connecting sheet, a method for connecting
terminals, a method for forming connection terminal, a
15 semiconductor device and an electronic device according to
the present invention based on preferred embodiments

described in accompanying drawings.

[0037] First, prior to description of the conductive
20 connecting sheet of the present invention, description will
be made on a semiconductor device manufactured using the

conductive connecting sheet of the present invention.

<Semicenductor device>
25
FIG. 1 1is a vertical section view showing one example
of the semiconductor device manufactured using the
conductive connecting sheet of the present invention. In
the following description, an upper side and a lower side
30 in FIG. 1 will be referred to as “upper” and “lower”,

respectively.



el ectrically connected to a part of the wiring pattern 40 through
each of the vias. The other end (|l ower end) thereof protrudes froma
| ower surface (the other surface) of the interposer 30. 30 13

(ball -1i ke shape). [0044] Each bunmp 70 Ts conposed of a sol dering
material such as a solder, a silver solder, a copper solder 5 or a
phosphor copper solder as a major conponent thereof. [0045]Further,

the wirinmaxditern 40 igerfiQfdRA@D A hRleviddt P00, iFer mraal s 121
of the sem conductor chip 20 are electrically connected to the wiring
pattern 4@0amdagghe 1@e@éﬁﬁ@@vpéﬁrp@hlpon@mlcqm%r@h@mmtb 28,

gap betvegn 1 e e eanduct Q. el:A 2] andgthe bt er Raggh 30,07 L.

wWring pattern 40 I's f|IIe wth a sealing agent conp vari ous
ki nds of sERiresidvamtrerdhals. .20 seatimignd aysrt8n i 40 f bomeddf sonma to

cured.product of th ealin The seali I r 8Q has a
fﬂnct?p ?lu |ﬁ%réﬁ%ﬁﬁ%mﬁ%hﬁg%dgygﬁgﬁbt%“ e?mégﬁr?ﬁgggeﬁgcﬁﬁ%88F5ﬁve
chip 20 amdmbhqteﬁﬁﬂm@qger730 or the wiring pattern 40 and a function

of preventing foreign materials 20 or noistures frominfiltrating
into the above gap. [0047]1n the sem conductor device 10 having such

a struqigese) the QQﬂﬂU95t¥§ seopecid ng sshegt Qi h& HLSelbstrate
invention is used for form ng the connection portions 81 25 and the

seal i ng lP&@yer 180.£900%48] Kérei hbel cwamdelsor i peirénu | kinds nade orsthe
condygt! ye . 2Naeel i H0-RNeRt 97 JdI MIRRENEeL N ONtON 305 ConduUgt f ve
connecti ng shee
cyanate resin and a bismaleimide triazine resin (BT resin).
A planar shape of this interposer 30 1is, generally, a
guadrangular shape such as a square shape or a rectangular
shape.
15
[0040] The wiring pattern 40 including terminals 41
each formed of, for example, a conductive metal material
such as copper 1s provided on an upper surface (one
surface) of the interposer 30 in a predetermined shape.
20
[0041] Further, a plurality of vias {through-holes)

not shown in the drawings are formed so as to pass through

the interposer 30 in a thickness direction thereof.

25 [0042] One end (upper end) of each of the bumps 70 is
electrically connected to a part of the wiring pattern 40
through each of the wvias. The other end (lower end)
thereof protrudes from a lower surface (the other surface)
of the interposer 30.

30
[0043] A portion of each of the bumps 70 protruding

from the interposer 30 has a generally spherical shape



14 enbodi nent of the conductive connecting sheet of the present
invention, and FIG 3 is top views each show ng anot her structural
exanple of a netal |ayer of the conducijve connecting sheet of the
present invention. In 5 the follow ng dbscription, an upper side and
a lower side in FIG 2 will be referred to as "upper” and "l ower",
respectively. [0049] The conductive connecting sheet of the present 10
i nvention ks190MpQeednahbed,. |l ayered body including at |east one resin
conposition |ayer forned of a resin conposition containing a resin
conponent and a conpound having flux function and a netal |ayer

formed of patal material i n ow. el ti i;nt, Aand.th i
conpositié%ola;er 15%?§hch§£§%{e??iedl y %gﬁggggﬁngc¥ﬂe ?o|§8&§%§9ng
requi renembtArial suchRequer eniderA ai pilhercasédeher e abppeastoader

part q{ metal b II&E% made of thﬁ metal material having | ow nelting
point 1s BFOQiBEBS ﬁiﬁo?ﬁgrrég'ﬁeEoﬁﬁoéi??éﬁrlﬁﬁﬁP?ngﬂE 5pehBPal
ball is heated at a tenperature which is a nelting tenperature

t her eof or higher according to "test nethods for soldering resin type
fluxes" déPPAed in JF8rinsie7 thenditH&y dakdeektEhsi onf ofrehecretbp

ball is ”Eﬁ%@&ﬁgsekh%o".‘m.@é‘fzﬁﬂ%é@ bs JE%QL %ﬁcﬁﬁdwlé@% hgg

case where such a cqnductlve connecting sheet is use or form
connect i oarporifonsinhltl ebenected| Ly tbanecriter pihaksnt 60etbhough

ot her, t he nn Lon Lons,can be fornmed by selectively 30
aggréﬁ%tiﬁégPﬁég%%ﬁangéigg?a Ehelted by heat between the termnals

and a sealing |layer can be forned fromthe resin conponent so as to
surround E884g?nnect%89t 82&282?' gs égp:u%etween the semiconducter
chip 20 and the interposer 30 or the wiring pattern 40 is

filled with a sealing agent composed of wvarious kinds of

15 resin materials. A sealing layer 80 is formed from a cured
product of the sealing agent. The sealing layer 80 has a

function o©f increasing bonding strength between the
semiconductor chip 20 and the interposer 30 or the wiring

pattern 40 and a function of preventing foreign materials

20  or moistures from infiltrating into the above gap.
[0047] In the semiconductor device 10 having such a
structure, the conductive connecting sheet of the present
invention 1is used for forming the connection portions 81

25 and the sealing layer 80.

[0048] Hereinbelow, description will be made on the

conductive connecting sheet of the present invention.
30 <Conductive connecting sheet>

FIG. 2 1is a wvertical section view showing an



result, since circunferences of the connection portions are covered
by the resin conponent, the connection portions can be fixed.

Further, an insulating property betmegp adj acent termnals is secured
by the sealing |layer, which nmakes it possible to reliably prevent
generation of a | eakage current between the adjacent term nals.

[ 0051] Further, in the case where the conductive connecting sheet is
used for &@AiRGnEONRECt koR tebpnaksvi0 LenhBecRiaYi dede@R of the
correspondi ng el ectrodes, the connection term nals can be formed by
sel ect i veIngsggdr egaie g athe Abfall Ifat eBi dls nedr ed ibyshezclonsbovhey
el ectrodesand 2 ISIAQLENG |axGocan he formed by the,Lesife tne
conponent” so as to surround the connection term nals. a result, 15
si nce ci rouwnfuetérneeswinadia repmatendt onft ehwl malescarte oxmeatteibrby t hie
resi n_conponent.,. the cq&ggctjon.terninals can b%Ffixe : Ffrther,,an
insul%ti%‘epr Yot Wt Hefj Htient 2 oRRBEE | S et s PECEetdPEd
by the reinfprei n@ | ayer, whi ebrarkes ito passi Phepto I eldabkyopeevent
20 generation of a_| eakage current between the adj acent connection

t er mi nal $ESPEGSAVEAYthi s enbodi nent, as shown in FIG 2, such a
conductive connecting sheet 1 is conposed of a |layered body 25 having
a three layer structure in which a first resin conposition |ayer 11,
a metal |[QPéP112 andhe sewohu-tiesd ncennpositg osheayerofl 3tz epragened
t og er .in thi.s order. [0 I n the conduct.ive connectin e 1
navi F 30 SeER oGS B of T st Pe s RCEEAMAS: T oftrdber
11 and t baesecaid resipoconnsi Lagar| dpemed3d dfs ;a tayern tempediaefiohhe
resin congo%ition containing the resin 1 congonent anqg%he conpound
havi ng fFORPORPor?t ARG ThEMRAIC T ay 8P 12 | §OUPPHYEr toh€td t at By
froma mglaktiienl feaned pbikhe MByad mRL&Id®R! olhava Nehdt@w NBhtERal
poi nt. 5[ 0054] Her ei nbel ow, description will be nmade on each of the

| ayers cOAFENButidry The- Eohdbetive éB8HANEAE nipshHeetonposhtipnslayer
regafdl, $kne@aRAEREhShi Kt sHESLR,GAPPRAL! 585!%5{3%% tHoandehbie a,
second resin conposition |ayer 13 gre formed of the'resin conposition
containing the resin 10 conponent and the conpound having fl ux
function, the first i 0 si.tion er i

representati veflzé)/&%le%%rr?elsﬁbge]dg' g}ejgt ﬁtgre, %Aesgi“ﬁ%ée‘%%%lct %te%%fsitr $t I?%rs? nOf
conposi t menallapel 11%) anddehefsehenderasi nacenpasi heoningayew h3lwihy
be sinplg referred to a "resin.conBosition | ayer 15 11" fnd "resbn
conposi t POARFaydr PEPVided JettiiR| oS5 asiBHROs n&¥hposttfon
|l ayerp 11a@tal ball is heated at a temperature which is a melting

temperature thereof or higher according to “test methods
for soldering resin type fluxes” defined in JIS Z 3197, and
then a wet extension of the metal ball is measured, the wet
extension is 37% or more,
25
[0050] In the case where such a conductive connecting
sheet 1is wused for forming connection portions which
electrically connect terminals to each other, the
connection portions can be formed by selectively
30 aggregating the metal material melted by heat between the
terminals and a sealing layer can be formed from the resin

component so as to surround the connection portions. As a



20The resin conposition layer 11 is forned of the resin conposition
contai ning the resin conponent and the conpound having flux function.
[ 0055]In the present invention,as the sin 25 conposition, a liquid
conposition at roomtenperature or a solid conposition at room
tenperature may be used. Further, in this specification, "liquid
state at roomtenperature” neans a state having no constant form at

room tenpegagyie %%ﬁg% cﬁ?ggﬁkégehegEug?stﬂep@éﬁﬁgé%@%ﬁyp%?tlégs 23ES o

Therefore, it is not [imted to a specific type a cura
resin conp@yﬁt@dnbartQEtheﬁmnpbagpbnenESlhheonpnséttbnn Bortions can

[ 0057] Exappl f th ble_resin conmposition include a curable

resin COH%%S??I%ﬂ caggg#égof %elﬁasgg?ggngypﬁgg?Fgg %ﬁggﬁFg ?gg?ﬁent
conp03|t|0ermapambeuﬁ dﬁﬂdﬁ;dﬂbﬁdtby besadhat ileyeaf, avchemsates ayt
and tgf i ke. ann t hem is preferable to use the curable_resin
conposi ti BAS#HPL&pabPe B?lbépﬁﬁ cHFBYSBY hesherFhéCtur abl edr edfhkage

conposi ti gnreapabhbetpbehetpg ga?geeﬁy beahihgssexcel | ent mechani cal
properties such as a coefficient of thernmal expansion and an el astic

nodul us after being cured. 15[ 0058] Further, the thernnplastlc resin

conposi ti ?aog?hy hasfﬁ%tﬁ%?' i & P! 35t ;'téavseat s EEh&apéghsu&’{lve

bei ng forred (ol ded el ng feate a pre erm ned tenperature.
Thereforeponnec5lngtshe&tteﬁst@sadsmemrﬁarmAnyacdhhéeﬁimmabéEmtﬁslﬂ
conpasjtion . Tge curabl e resi co 05|t|o contalns a curable
oo i b onbanRt PERTLERE Comssind SRR P45 on, CAndo28arSELon
mel t ed bytbemnnhgabheateth amg t Hepmedr eby[%l%]dﬂiﬁidl%f atgt@;&e@urtahk;e the
resin cong03|t|on may contain a filmformng resin,a curlng agent, an
accel er at 8F 24 J19t&td adouptt e a§enthetla PRECI e piedpra @Ee@HQrﬁ
?ddlilon £01 £ BErEuhgbh 8 yE@SIA C U ORSAEe ANHyt RE CHTRIAUND HiRYd Nt | 4%
unction
as to surround the connection terminals. As a result,
15 since circumferences of the connection terminals are
covered by the resin component, the connection terminals
can be fixed. Further, an insulating property between
adjacent connection terminals is secured by the reinforcing
layer, which makes it ©possible to reliably prevent

20 generation of a leakage current Dbetween the adjacent

connection terminals.

[0052] In this embodiment, as shown in FIG. 2, such a
conductive connecting sheet 1 i1s composed of a layered body
25 having a three layer structure in which & first resin
composition layer 11, a metal layer 12 and a second resin

composition layer 13 are layered together in this order.

[0053] In the conductive connecting sheet 1 having
30 such a structure, each of the first resin composition layer
11 and the second resin composition layer 13 is a layer

formed of the resin composition containing the resin



18 [0060] Her ei nbel ow, detail ed description will be made on vari ous
kinds of materials contained in the curable resin conposition.
5[0061] (i) Curabl e resi n conponent 1 The curabl e resin conponent
only has to be nelted by being heated %nd then cure. Therefore, it is
not limted to a specific type. As the curable resin conponent, 10
generally, it is preferable to use a resin conponent capable of being

used as ?ﬂ&(s%%}%;dtve &&’”E}%@e@oﬂp%urﬁinh'é@fﬁ&“f%xa ﬁﬁﬂ?ﬁ JUCLQf the

devi ce. es of the curable resin conponent ‘ude, 15 but
are not pwtdlcularey Nmiedat davanw epoxgt ¥esied érpmeraoﬁyewisl foid
L1 cone Jg5ldh 1 LA By 3 1PHEN0 o 681N A LTRL MLARLY ! | C
resin, a polyester resin (unsaturated g ter reS|nF al’l yl
phthalate resin, a nmaleimde resin, a polylnlde resin (polyimde

precur sor reS|n) a hi | eimde-triazine resin, and the like. It
is es%e0|%ﬁ1 Ior ef eSS & Jfﬁ%ﬁ‘ﬂ%ed PSCRIRLIABI &ildsi At &Fpenemit each
cont ai ni ngr athd eﬁﬁec$ﬂ§Ehéﬁ%fﬁﬁfﬁhér@BhabétQﬁ@UB099@§t§hgn§h@Et
t he epoxy resin, e (neth)acrylic resin, the phenoxy resin, "the

pol yest erl -r esith, tlﬂf“e Y dRlRe’d| pothsthRe f4rFic5RE iPesompERa tion
mel ei m dg yesl “}?”%r%cbethés I{Hbd?ets&hazéé}ﬁ%&selsdlnon lay A"#ﬂgare

t hem speC|f|ca IS pre |l e to use e epoxy red isis
because ﬁhenepbxpfregm@ |segupern@mpaelmaomurabmtbﬂwia@d $h@rage81n

bi d the d i I he .
ool 50 anbs RS UrL T o8l LA ARG CREHGal |7 esFSPRREN | APEREdTst

regard, areiof d&ngd*@s@cﬁ»urabbgz@fesm canponenbs magphesesedtakene
or two or_nore thereof @gy he used in a conbination. [0063] The epoxy

resin i s WECHPFYted to FEPEIfic Qr@98€elBM? mayBe o 15%ui dTEFATe

epoxy I esighpdls QM hagRer atuLeoknd seldqe Q@é}inr RSP ok theAM ayer
tenperature. Further, as the epoxy resin, the l'iquid epoxy resinat
r oom t enpér atidkle mdsimBlEoredeapedy tesith SECPbonrPERPEL AL aRe LANE he

usedhin g,eonhhpatd 005510 composition layer 137, respectively, on

cccasion.
<<Resin composition layer 11>>

20 The resin composition layer 11 is formed of the resin
composition containing the resin component and the compound

having flux function.

[0055] In the present invention, as the resin
25 composition, a liquid composition at room temperature or a
solid composition at room temperature may be used. Further,
in this specification, “liguid state at room temperature”
means a state having no constant form at rcoom temperature
(25°C), and also includes a paste state.
30
[0056] The resin composition only has to contain the

resin component and the compound having flux function.



In the case of the liquid curable resin conposition, it is preferred
that the liquid epoxy resin at roomtenperature is used. On the other
hand, in the case of the solid curable.yesin conposition, both the

| iquid epoxy 15 resin at roomtenperature and the solid epoxy resin
at roomtenperature can be used. Further, in this case, it is
preferred that the curable resin conposition contains the
filmformrpg, £gskB, cORPORent: %9 i 00g4LExamples; pf ot L oy X
resin at rooﬁ1tenpérature (25C ,m%ut are notgpa%tggqu?%y ?Fﬁi?gg %%,
a bi sphenal Aurgpéeeporypinescarpasbisphenor Fat ypeeeporyasestn aadin
the |iKke. 2l ected fromthese |iquid epoxy resins or a
conbinatiggﬂngﬁkgggf nore selected therefrom 25 can be used.

[ 0065] An epoxy equivalent of the |iquid epoxy resin at room
tenperature Ls.preferably_in the range of 150 to 300 g/eq, nore, .

pr ef erabl ﬁPh%%he " afGETBEeE60 X 250° g/ 647 286 2and-Evidh nppEPosition
preferabl ynknubbear anganat &R ;40 Z22pH@%or feddi @POY S yalenty
is less than the above lower limt value, a contraction percentage of
t he curedPprbakt eefds2b2e tesSihcremsesdependrapabhct hé Repdgoturae

epoxy re%g(};&@&m@@% Jhis cRuses.2 fear Lhat tﬁew%g%gcgig]géngntﬁgﬁ,

sem conduc devi ce or an electronic’device I'n

sem conduttoriglevimse etlile used. udn tiies otcheradiandreisins tbmpepodxryon
equi ent _exceeds the _above upper limt, value, in the case. where the
cura %L r%%?ﬂgg%np8%itP%hn%on?%fﬁg t e f??ﬂ%forniﬂﬁereg?ﬁagﬁﬁpoﬁ%ﬁf?
reacti vit yombpot heiepoxppaedien off t het hg fdured a5y Rgakesids copponesht
especialg¥ t he golyinide resin tends to decrease. 10 [0066] Exanpl es

of the sofPE@pdXY!r TP IO efperat ut e FARATUdE e Hut Cdr ethpmal
parti cul askyahs Db €8ndiOan dc Dk $PDENRL AL LY PEr EEPXYe I 851 Burdq Pi Sphenol
S type epoxy resin, a phenol novol ak type epoxy resih, a cresol
novol ak
15 [0058] Further, the thermoplastic resin composition
only has to exhibit plasticity at a degree capable of being
formed (molded) by being heated at a predetermined
temperature. Therefore, it is not limited to a specific
type.
20
(a) Curable resin composition

The curable resin composition contains a curable
resin component and the compound having flux function, and

25 1s melted by being heated and then cure.

[0059] Further, the curable resin composition may
contain a film-forming resin, a curing agent, an
accelerator, a silane coupling agent and the 1like, if
30  needed, in addition to the curable resin component and the

compound having flux function.



15 type epoxy resin, a glycidyl am ne type epoxy resin, a glycidyl
ester type epoxy resin, a three functional epoxy resin, a four
functional epoxy resin and the I|ike. e selected fromthese solid
epoxy resins or a conbination of two nore sel ected therefrom can
be used. Anmong them it 20 is preferable to use the solid three
functional epoxy resin, the cresol novol ak type epoxy resin or the

like. [0Q@flggq this }fe%@n'h%el% ep@é‘ﬁ/afpétﬂvélegﬁhgf;ﬁ)ﬂe wQhl dy @pﬁ{ébﬁe

resin at roomtenperature is preferably in the range of 150 t
3,000 g/ e, wareopsefldmads] yoiin nakerbhhge oonteded 2:600 Iy equrahéle

even nore pr, %f%rﬁgbgl%qo%he range of 170 to 2,000 g/eq. [0068] A
sof t eni ng p0|nt of the sol'id epoxy resin at 30 roomtenperature is

preferably in the range of about 40 to 120C, nore preferably in the
range, of 50 t0.110C, a d even nor referably in the range of
oucs 60 BYBB0e. | ilit GHENSHEL BRPHG SONROITEE LS wi thi -t ho Sbove
range, it is pOSSIb|e to suppress tackiness of the curable resin

conposition so that it can be easily handled. 5 [0069] Further, an
anount of the %%%veuﬁ@h%?oﬁ@éléuﬂ§wpénﬁ@§l@nédhﬁEﬁ%nWDC%ﬁt@PhEGdlhy

the curable esiqh Comas tom can.be sdhl A aPRoprd ahe, Vakhe: cq

dependi ng on"the typ e curable resin conpdsition to
10[ 0070] Eor exaspteifim tthepecase 6& th@el|qunabkﬂu%ﬂmsenrespmponent

co ition, anount of the b] e resin conponent .cont ai ned
Cherel ' B8RP eRdyan ¢ 10 e R ET PR S e D16 by 18 wEaTBE RBFe,
even nor eapaéfler ab;lfy Zz(émg% Qt’seni)l’eas mmoveﬂh@s%erabbmpaﬁem% abr
nore, and especi al l preferably 30 wt% or nore. Further, the

anmount i@aSP%F§F§EP glés§epﬁﬁﬁnf66tRF%96W6F€ preferably 95 w % or

| ess, even nore preferably 90 wt% or | ess, noreover preferably 75 wt %
or less, noreover preferably 65 wt % or Iess and especially

pref er abl[§’°§§]vvt % Braredes 2 [0V 1WAk er reFhnt Rempasenbf ipAdugeri d

curapl e Lgsi ”aﬁé’gplﬁ? t%;é’?te} ]? a AIPUAL Al dghey Gur a eg ES?gr azgﬁqumpnegt

cont al ned therei y Sw%or nore, nore pre 170 wt %
or nnre,peeenxnnmespneferabﬂycmﬁemm@&on, an oxetane resin, a phenol

resin, a (meth)acrylic resin, a polyester resin
(unsaturated peclyester resin), a diallyl phthalate resin, a
maleimide resin, a polyimide resin (polyimide precursor
20 resin), a bismaleimide-triazine resin, and the like. It 1is
especially preferred that used is a curable resin component
containing at least one kind selected from the group
consisting of the epoxy resin, the (meth)acrylic resin, the
phenoxy resin, the polyester resin, the polyimide resin,
25 the silicone resin, the maleimide resin and the

bismaleimide~triazine resin.

Among them, specifically, it is preferable fTo use the

epoxy resin. This 1is because the epoxy resin is superior

30 in curability and storage stabkility and the cured product
thezeof is excellent in heat resistance, moisture

resistance and chemical resistance. In this regard, one of



25 nore, and especially preferably 20 w% or nore. Further, the
anount is preferably 90 wt% or | ess, nore preferably 85 wt% or |ess,
even nore preferably 80 w % or | ess, eover preferably 75 wt % or
| ess, noreover preferably 65 w% or |ess, and especially preferably
55 % or less. 30 22 value falling within the above range, it is
possible to sufficiently secure electrical connecting strength and
mechani cak HheRdING $henYHN PR ING BRI ARI §s&d 2hdlor two or
5[0073] (ii) Filmformng resin conmponent In the case where as
t he cur abMereeshrreorpogiyt Penusthe isoki donbapesithon is used as
descri bed above, it is preferred that the curable resin conposition
further 10 contains the filmformng resin conponent in addition to
t he curabl[@0683i n coMpenesthox§ 0@24}iAs ssichoa fiimmifad ntBg 4 espBcific
conponent , any conPonents can be_used as long as they are capabl e of
bei ng 15 &¥5§6l vRUTi MY arPr GaniéIEofvehta bhd IR a F994R f Gtmi AGOM
property iembbersak¥esor Therffore, obhayf iddB{or Btnd-d5si P=£BBPARELL .
is not limted to a specific kind. A tKernDpIa$tic resin or a
thernnsetFPﬁEh?ésiﬁscgﬁebépe§édr@§larcéhﬁihaguéﬁ eRergofedlisoatanche
used. 20 LQRAal-SPRCLT I:¢R |dhe €X3{PL €8 ?L t@%é&ﬁ'Qgcﬁégﬂgtéﬁﬁégature
conponent include, but are not partlcg a?ly l'Tmted to, a
(et h) acr phybhsedsedsiin, aacphkenozyipesi n, a pol yester resin, a
polyqﬁ?thane resin, a polyimde resin, a polyamde 25 imde resin, a
cycl ohexane-nodi fied polyi mde resin, a polybutadiene resin, a
pol ypropyl ene resithe acstyr etichut-adi i@NE-Bt S LA1E] £ 0P YBEomBosition,
styrene-et hyl ene-butyl enestyrene copol yner, a pol yacetal resin, a
pol yvi nyl *but 7 alP¥e %—?ai pat3lvi rﬁnpe acetBI1Y e SPRXYbut§E 1PubBEY , TOOM
chl or opr enem3@r-&thber ; saupekyanbdet heshine @NhashYy! ORI Lhil 3 but 3¢ epe
copol ymer, an acrylonitrile-butadi ene-acrylic acid copolyner, an
acryl oni t BpLedbutchlekre- s19pidnecewpobyiepn, 2A30th the liquid epoxy
15 resin at room temperature and the solid epoxy resin at room
temperature can be used. Further, in this case, it 1s
preferred that the curable resin composition contains the

film-forming resin component.

20 [0064] Examples of the ligquid epoxy resin at room
temperature (25°C), but are not particularly limited to, a
bisphenol A type epoxy resin, a bisphenol F type epoxy
resin and the like. One selected from these liguid epoxy
resins or a combination of two or more selected therefrom

25 can be used.

[0065] An epoxy equivalent of the liquid epoxy resin
at room temperature is preferably in the range of 150 to
300 g/eq, more preferably in the range of 160 to 250 g/eq,
30 and even more preferably in the range of 170 to 220 g/eq.
If the epoxy equivalent is less than the above lower limit

value, a contraction percentage of the cured product tends



pol yvi nyl acetate, nylon, and the |like. One selected fromthese
filmformng resin conponents or a conbination of two or nore

sel ected therefromcan be used. Anobn hem preferable is the
(meth)acryl -based resin, the phenoxy resin, the polyester resin,
the polyimde resin or the polyimde resin. [0076] The term
"(meth)acryl -based resin” used in this specification refers to a

pol ymer @l § drRiAtHd ity Grld d8(d Vot | ¥es é}%@%foies?ﬁ fo be
copolymer of the (meth)acryli'c acid or derivative thereof and ot her
monomer s 1skeRl -t hi sThiegarcdustelse axpiessi dhaly met hyacpylodrasesl dei dther

the like in_denqgtes "agrylic, ac L hacr yl.i jd"
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Yoo et S PEST bk S aa i LN, vsorlal e
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nethacrylatquolyethyL met hacryl at eand pol ybutyl nethacryl ate,
pol yacr yIF86i thriilms fqdiyyeet Mty | 6ANPPNERL, psepatiyian ¢ Bhoueppxy

acryl ate ate-acsyl ond trile c : yl gnitEi 25
butadieng%%%%omﬁﬁﬂ,kgﬁ g%&ﬁ%ﬁﬁ%%%@%- Eggﬁrgﬁgﬁghfﬁgb ggF%Ehgfly’
copol yneitheapodyiylidri teslie- benddi eénedstyeene.copol yner, an
acryi&nitrile-styrene copol ynmer, a nethyl methacryl ate-styrene
copofymer, a nethyl methacryl ateacrylonitrile copolyner, a nethyl

met hacr yl[ané63- net hgkad@lekyr effie capol goetid acpukyl aesyhat etet hybm
acrylateacrylonitrile-2-hydroxyethyl methacryl ate-nethacrylic acid
copol yrer STREBAEYFeadPGIUtE: aPHy| A4Er JPht BAEETGROAFLYi FambredoRo,

hydr oxyephybnherbhact ylt@g)%' aﬁéd}‘:}'f C raGlith,COROIYMMRhern®@ DUt Yt ype epoxy
acrylate-acrylonitrile-2-hydroxyethyl nethacrylate copolyner, a butyl
acryl at eT&ELYF oRi PHEReladoycile kadiviPec s¥seres H bud yFraeey| Apeobaliy|

acryi[s'?ltet BYl ity i 1 g3 ncopol ot elfyle '
acry ate-ggryligﬁtiifé-N,N—d?néFﬁ;Idggry%anlde 3%§EI§%%%¥ and the °
| i ke. OnglgelidgiedsfuegmttesecPoey hyasinl - basddaesfmscoiomal epoxy
conbi natign.of two_.or re elec?ed t herefrom can pe_used.. . Anmong
Chom or EPai8b1 & SERRBUCYISEESTate THTH abrarar dnd *chE 41 BT one
selected from these solid epoxy resins or a combination of
two or more selected therefrom can be used. Among them, it
20 1is preferable to use the solid three functional epoxy resin,

the crescl noveolak type epoxy resin or the like.

[0067] In this regard, an epoxy eqguivalent of the
sclid epoxy resin at room temperature is preferably in the

25 range of 150 to 3,000 g/eq, more preferably in the range of
160 to 2,500 g/eq, and even more preferably in the range of
170 to 2,000 g/eq.

[0068] A softening point of the solid epoxy resin at
30 room temperature is preferably in the range of about 40 to
120°C, more preferably in the range of about 50 to 110°C,

and even more preferably in the range of about 60 to 100°C.



10 acrylonitrilecopol ynerortheet hyl acryl at e-

acrylonitrile-N, Ndinmethyl acrylam de copol yner. [0078] Furt her,
exanpl es of a main chem cal structure (skel eton) of the phenoxy
resin include, but are not 15 particuf%rly limted to, a bisphenol A
type, a bisphenol F type, a biphenyl type and the |iKke.

[0079] Furthernore, the polyimde resin is not Iinited to a specific

kind as | 980cAS. idh fkendnbe ol naviang 20, fiepeating A0, it is

including an imde b Exanpl es of such a po ylnl e re5|n i 'ncTude” a
pol ynmer oEPaﬁmééebytDea@M@@g@@ﬁamﬁﬂ@hmmﬁwSaMQf(muhﬂumnmxmbl@ resin

synthe5|2808§g¥§glgg gglgh?gngg F%€8g§2§|ng%%sg%$gl% UIQe acid to

dehydrat e and ring-cl ose’l di am ne

i ncl ude, but are not partlcularly limted to, aromatic diam nes such
as 3 yl-4, 4' dj am nodi phenyl , 4, 6- di net hyl - m

phenylenegbgﬁé e, 2, 5L UFHBEhYI - FRph R EediHni ??e:MFQﬁY%xaﬁ%HFéﬂ?%%s

such” as 1c3rBbsé3- 258 NOPLeRYbirehtl, 303t aidsqt hek efiam canabe cusedsin
[ 0081] Moreover, exanples of the acid dianhydride

i ncl ude3, SOQPQSlBi%ﬁeﬁ?mt%?rﬁ@érb@x§m|@Eﬁrﬁprsab@r@@tt$l@$@6®@1@g on
di anhydratge &yfe nygﬁghé@ﬁékfeaféglﬁ ORI £or aDd 00, fLke. O

selected fromihese acid di anhydrides or a conblnation of Two or nDre
sel ected therefrom can be used. 10 [0082] The polyim de resin may be

eithﬁb SOt&Q&&]Or For example, in the case of the liguid curable
resin composition, the amount of the curable resin
component contained therein is preferably 10 wt% or more,
more preferably 15 wt% or more, even more preferably 20 wt%
or more, moreover preferably 25 wt% or more, and especially
15 preferably 30 wt% or more. Further, the amount is
preferably less than 100 wt%, more preferably 95 wt% or
less, even more preferably 90 wt% or less, moreover
preferably 75 wt% or less, moreover preferably 65 wt% or
less, and especially preferably 55 wt% or less.
20
[0071] Further, in the case of the solid curable resin
composition, the amount of the curable resin component
contained therein is preferably 5 wt% or more, more
preferably 10 wt% or more, even more preferably 15 wt% or
25 more, and especially preferably 20 wt% or more. Further,
the amount is preferably 90 wt% or less, more preferably 85
wt% or less, even more preferably 80 wt% or less, moreover
preferably 75 wt% or less, moreover preferably 65 wt% or
less, and especially preferably 55 wt% or less.
30
[0072] If the amount of the curable resin component

contained in the curable resin composition is set to a



insoluble to a solvent, but is preferably a resin soluble to a
solvent. This is because such a resin can be easily mxed with the
ot her conponents (e.g., the curable r?%in conponent) thereby
preparing a varnish, and to be 15 appropriately handled. In o
particular, it is preferable to use the siloxane-nodified polyimde
resin which can be dissolved into various kinds of solvents. [0083] A
component o aonor 1Tt o 5 Saei Fre val e But tFo ol aranly i 5°
t he rang§U§ﬁi&§@@¢18;0@@cmael,@G@p@@@paﬁnrQObm@téﬁablyskmenhehraﬁgé
of about 1Q -9 , v r referably i.n_the,ran

about 9, G560, S50 IE T Sl e e P o Pt A MRerdnt e Tehe
filmformng 25 resin conponent falls within the above range, it is
possiple tg inprove a filmform ng, property of the curable resin
conpogitiQﬁﬁiéﬁg to §dﬁﬂregéinggéﬁiﬁgtge%?xtﬁ%mP%%?%tconposition

| ayer 11 before being cured. 30[0084]1n this regard, the weight
average nol ecul ar weight of the filmformng resin conponent can be
measur ed usi nginf 6heexa@fs evheryerspéhee P khr saatpgeaphystGPay,
26 [00BSLRW thefsq { REnbELALEBAM N0 [EShN LOTRODEPHIRY BBV, it is
commerci al 'y availabl e"conponent. A filmformng reS|nlc9npoﬁent

cont ai ni pgedarireds Kihads dfheadditratelbe suchsbnascampbastionzefpraher

stabj ki zing.agent, .an inorganic.filler,, an antistatic agent.and a
o anbht “(OHATER et RACRIOBETRBE el { GaTRO eI dad Byt een xo
present itheertirabial sesimy chepusedr .10 [ 0086] Furt her, an anount of

t he above nentioned film formng resin conponent contained in the
curabl e resin conposition can be set to an appropriate val ue

dependi ngooratihe type okuthe gurabl e f&shingomositi eRnbenketusedny
15[ 0087] For exanple, in the case of the solid curable resin .
conposi t COAPCnRatameant bef UERE BE| APROr BEn§heegsprecoapshent cfoheanaed

therein i abl % e pr r 0 % ,
and Sven e ineer ar sy s oer B e Furtior ™ her afmtir PETLg
pr ef er abloyobe riydoior t2@rsessiesvor eliprederad] ytUd M Wnofolmssg amdin

even nore r%kek blyfﬁo mﬂ@boé.le S, If(}he annunt.gt th?{ q A
filn}fornlng resin conpo ht COMEEFRed i the EBPEBI&CT edithd-
conposi t itaerihabllaswithirastihecabaveheangeeticings rpessi bk be syppr ess
t he flomabilitgéof_the curabl e resin conposition 25 before being

mel ted, EoCPREFEBY18AsIPFrRRAdPESPhE2ReSPN UE6Rposi tion | ayer
(conglucti ve connection material) 11.

[0075] Specifically, examples o©of the film-forming
resin component include, but are not particularly limited
to, a {meth)acryl-based resin, a phencoxy resin, a polyester
resin, a polyurethane resin, a polyimide resin, a polyamide
25 imide resin, a cyclohexane-modified polyimide resin, a
polybutadiene resin, a polypropylene resin, a styrene-
butadiene-styrene copolymer, a styrene-ethylene-butylene-
styrene copolymer, a polyacetal resin, a polyvinyl butyral
resin, a polyvinyl acetal resin, butyl rubber, chloroprene
30 rubber, a polyamide resin, an acrylonitrile-butadiene
copolymer, an acrylonitrile-butadiene-acrylic acid

copolymer, an acrylonitrile-butadiene-styrene copolymer,



[0088] (iii) Conmpound having flux function 30The conmpound having fl ux
function has a function of reducing oxide |layers forned on surfaces
of the termnals 21 and 41 and the net | ayer 12. 27 [0089] Such a
conmpound having flux function is not imted to a specific kind. As
t he conpound having flux function, it is preferable to use a conpound
havi ng 5 phenolic hydroxyl group and/or carboxyl group.

[0090]ExaﬁBh9$zﬁEztB%eQQ%BOU%@lg%V'%&dpm%3ﬂlfkéwdr | s@1OMPed from
i nclude: a nononer having pheno i ¢ hydroxyl group such as phenol,

o-cresol, th§ex§Péﬁoﬁ0r@lége§@ElﬂnFOmDOGEEE@IOroaethyblphémgn of two

2, 4-xyl e”%F foPs X END ed“%%ﬂ 20 Okan? éedeé‘ag'wl "Eﬁ' ohel” tnen,

3, 5-xyl en p-tert- pheno ter

resorcinopreﬁeoabyb phendﬂuap @h&mWaqﬁymHﬁasdﬁfﬂﬁmyrm Fthblspheﬂoky
AF, biphenol h%_ |§p nol Eé dlmleﬂ?tﬂsghenol A, 15, trlsphenm
o ot akPeBRBnoI MY PRUTRSRRI nGehenoITtE NYBLOTN g oips b

phenol nop@ﬁgkmigglﬂesaﬂ_o cresol novol ak resin, a bisphenol F
novol ak resin or a bisphenol A novol ak resin, and the |ike. One
sel ected fromthese conpounds or a conbination of two or nore

sel ected 20oer of rogLEan e useib ] S0ITHEWLLNEY - 1AIP! e 0 oy o

conpound havi ng carboxyl group incl ud n al i phatic aci
an al i cyckpecacidaahhydredersartcaranatilgnaci ¢farhytnetde) a@mUIEb acid

o PR copRROYLLEBE! e BOBLOTBLL CSRLEORHLLS CoEAL, (06 el ke
anhydri deacpdl yadi ¢¢ ciact dvanhydricde, fob yazakai enacitka@nhydrirdeshis
polysebacgggggég @ﬂng£3£§sszE &heethrgcrgg bgged acid” cr the like
used herein denotes “acrylic acid or methacrylic acid” or
the like.
15
[0077] Examples of the (meth)acryi-based resin include,
but are not particularly limited to, polyacrylic acid,
polymethacrylic acid, polyacrylic esters such as polymethyl
acrylate, polyethyl acrylate, polybutyl acrylate and poly-
20 Z-ethyl hexyl acrylate, polymethacrylates such as
polymethyl methacrylate, polyethyl methacrylate and
polybutyl methacrylate, polyacrylonitrile,
polymethacrylonitrile, polyacrylamide, a butyl acrylate-
ethyl acrylate-acrylonitrile copolymer, an acrylonitrile-
25 butadiene copolymer, an acrylonitrile-butadiene-acrylic
acid copolymer, an acrylonitrile-butadiene-styrene
copolymer, an acrylonitrile-styrene copolymer, a methyl
methacrylate-styrene copolymer, a methyl methacrylate-
acrylonitrile copolymer, a methyl methacrylate-a-methyl
30 styrene copolymer, a butyl acrylate-ethyl acrylate-
acrylonitrile-2-hydroxyethyl methacrylate-methacrylic acid
copolymer, a butyl acrylate-ethyl acrylate-acrylonitrile-2-



hexahydr opht hali c acid anhydride, nethyl himc acid

anhydri de, hexahydr opht hal i caci danhydri de,

t et rahydr opht hal i caci danhydri de, tri al kyl tetrahydrophthalic acid
anhydride, methyl cycl ohexene 5 dicarboxylic acid anhydride, and the
| i ke. Exanples of the aromatic acid anhydride include phthalic acid
anhydride, trinellitic acid anhydride, pyronellitic acid dianhydride,

benzophengng-4:81dacAr Q@é&’ﬂxé@r@%%ﬁéﬂ&’ Al eqcehhgna lacola putyl
blstrlnellltate gl'ycerol tristrinmellitate, and the 10 |iKke. One
sel ected afqrmﬁattrﬁes?e:rcfdm@mr@eoﬁ—ély@mwﬁé;ﬂwdn of two omefbperylate

sel ect ed C d. L he _al.i iC_ .
carboxylf%ﬂgiﬁg{%ﬂzlEgebg?y§§lca%ggzgkacegg §§8? ?Eggog#%ﬁpg&acﬁgfd
butyric Imradivtherval erilsuagid, aqﬁyﬂaitie: ey, (aa:mydia(te&caicdyioamtyliile
acid, _lauric _acid, nyristic, a al.mtic acid,

o pe dare st T Bl ahiumite-Geng Opidira TesRa N pihgrny

acid, mal=jr6/1a6lidie OX8pbEyREr(, 4Tl ORhe arikk. sucohBi Cselcd dhed! Wiraki C
acid, adipic acid, sebacic aci 20 dodecane dionic acid, pinelic

i d
aci d, andhase | (IQEN )G Wethagadl FeoME heSe ac HMXYIATE i @8 BrOaoT
conbi nat Q3 Of §é@§é&fe<{mr€hé§é§£&ﬁd Lher efy.om cany be usgd,,AMORY o,

them it IS preferable to use a conpound represented by the follomﬁng
gener al frorerhgirablE) 25HOOC%ME|2)hutIZ}i acrylpte~ethylwheperidathe

abov fornugaahl " integer number of OiétQ§£30 prrvlates

Furt [ Rd I'S rmrrélp?re %? IPO use C%ﬁ’]e aEh pi c aci sebaci c

acid or EMﬁxdmﬂﬁﬁaﬂeedNQMhmlaem@yl 28 rvaspecif icelongmeuti s preferably
by the followi ng fornmula(2)or the a conpound represented follow ng
formul a(3). [0094]

[0078] Further, examples of a main chemical structure
(skeleton) of the phenoxy resin include, but are not

15 particularly limited to, a kisphenol A type, a bisphenol F
type, a biphenyl type and the like.

[0079] Furthermore, the polyimide resin is not limited
to a specific kind as 1long as it 1s a resin having

20 repeating units each including an imide bond. Examples of
such a polyimide resin include a polymer obtained by
reacting diamine with acid dianhydride to synthesize
polyamide acid, and then heating the polyamide acid to
dehydrate and ring-close it.

25
[0080] Examples of the diamine include, but are not
particularly limited to, aromatic diamines such as 3,3'-
dimethyl-4, 4 -diamino diphenyl, 4,6-dimethyl-m-
phenylenediamine, 2,5=dimethyl~p~phenylenediamine;

30 silexanediamines such as 1,3-bis(3-aminopropyl)-1,1,3,3-
tetramethyl disiloxane, and the like. One selected from

these diamines or a combination of twe or more selected
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therefrom can be used.
[0081] Moreover, examples of the acid dianhydride
include 3,3,4,4" ~biphenyl tetracarboxylic acid,

pyromellitic acid dianhydrate, 4,4’-oxydiphthalic acid
dianhydrate, and the like. One selected from these acid
dianhydrides or a combination of two or more selected

therefrom can be used.

[oo82] The polyimide resin may be either soluble or
insoluble to a solvent, but is preferably a resin soluble
to a solvent. This is because such a resin can be easily
mixed with the other components (e.g., the curable resin
component) thereby preparing a varnish, and To Dbe
appropriately handled. In particular, it is preferable to
use the siloxane-modified polyimide resin which can be

dissolved intec varicus kinds of solvents.

[0083] A weight average molecular weight of the film-
forming resin component is not limited to a specific wvalue,
but is preferably in the range of about 8,000 to 1,000,000,
more preferably in the range of about 8,500 to 950,000, and
even more preferably in the range of about 9,000 to 900,000.
If the weight average molecular weight of the film-forming
resin component falls within the above range, it is
possible to improve a film-forming property of the curable
resin composition and to suppress flowability of the resin

composition layer 11 before being cured.

[0084] In this regard, the weight average meclecular
weight of the film-forming resin component can be measured

using, for example, a gel permeation chromatography (GPC).
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[0085] Further, the film-forming resin component may
be a commercially available component. A film-forming

resin component containing varicus kinds of additives such
as a plasticizer, a stabilizing agent, an inorganic filler,
an antistatic agent and a pigment to an extent that does
noet mar effects provided by the present invention also may

be used.

[0086] Further, an amount of the above mentioned film-
forming resin component contained in the curable resin
composition can be set to an appropriate value depending on

the type of the curable resin composition to be used.

[0087] For example, in the case of the so0lid curable
resin compositien, the amount of the film-forming resin
component contained therein is preferably 5 wt% or more,
more preferably 10 wt% or more, and even more preferably 15
wt% or more. Further, the amcunt is preferably 50 wt% or
less, meore preferably 45 wt% or less, and even more
preferably 40 wt% or less. If the amount of the film-
forming resin component contained in the curable resin
composition fails within the above range, it is possible to
suppress the flowability of the curable resin composition
before being melted, to thereby easily handle the resin

composition layer {conductive connection material) 11.

[0088] {(iii) Compound having flux function

The compound having flux function has a function of

reducing oxide layers formed on surfaces of the terminals

21 and 41 and the metal layer 12.



[0095] I n theformula(2), each of Rl toR5 is independently an
uni val ent organic group, and at least one of R to R5 is a hydroxyl

group.
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[0089] Such a compound having flux function is not
iimited to a specific kind. As the compound having flux

function, it 1is preferable to use a compound having

phenolic hydroxyl group and/or carboxyl group.

[0080] Examples of the compound having phenolic
hydroxyl group include: a monomer having phenolic hydroxyl
group such as phenol, o-cresol, 2,6-xylenol, p-cresol, m-
crescl, o-ethyl phenol, 2,4-xylencl, 2,5-xylencl, m-ethyl
phencl, 2,3-xylenol, mesitol, 3,5-xylencl, p-tert-butyl
phenol, catechol, p-tert-amyl phenol, resorcinol, p-octyl
phenol, p-phenyl phenol, Dbisphenol F, bisphenol AF,
biphenol, diallyl bisphenol F, diallyl bisphenol A,
trisphenol or tetrakisphenol; a resin having phenolic
hydroxyl group such as a phenol novolak resin, an o-cresol
novolak resin, a bisphenocl F novolak resin or a bisphenol A
novelak resin, and the like. OCne selected from these
compounds or a combination of two or mors selected

therefrom can be used.

[0091] Further, examples of the compound having
carboxyl group include an aliphatic acid anhydride, an
alicyclic acid anhydride, an aromatic acid anhydride, an
aliphatic carboxylic acid, an aromatic carboxylic acid, and
the like. Examples of the aliphatic acid anhydride include
succinic acid anhydride, polyadipic acid anhydride,
polyazelaic acid anhydride, polysebacic acid anhydrate, and

the like.

Examples of the alicyclic acid anhydride include

methyl tetrahydrophthalic acid anhydride, methyl



R13 (3) 25[0097]In the formula (3), each of R6 to R2 is

i ndependently an unival ent organic group, and at |east one of R6 to
R20 is a carboxyl group. Exanpl es of §%ch an aromatic carboxylic acid
i ncl ude: 30 benzoic acid; phthalic actd; isophthalic acid,
terephthalic acid; hemnellitic acid; trinellitic acid; trinmesic
acid; nellophanic acid; platonic acid; pyronellitic acid; 30

”E"iFiC%ﬁ§§éH.§$QﬂH%H%¥ﬂ%? hepphitig, 'é¥deUESi%¥£ﬁ?iC eifhic  acid
prehnitylic aéﬁ . “toluic acid; cinnam'c acid; benzofcC aci
derivat i vedysiyghleas sal i Gglkiadyaciopht?2a3<cdi hydr exybenzoi caabiydride,

2, 4- di hydr.oxybenzoi ci-d, gentisic, acid (2,5-di hydroxybenzoi

aci d), . ﬁcﬁ%}’ rr&%%’é}il“ﬁzl&iccgaci d,a%’l,cg-di hyd%%%%reh?%i ¢ atidoamgLky
gal | i ¢ aciedt rzdy4irophichianydr oxybedzoaehgairde , naphdtioyr aeiydlohexene
derivatives such as 1, 4-dj hydroxy-2-napht hoic_acid and

3, 5- dghyﬂir%‘é’f- XY Fherde 226Y4-16Ren6P dphtRallitie - di préAsLee &&i §he
and the 1Qdnzkac Qneigekestedibitom i hess anaraki ¢ ccafboxykihaackde, or

a conbi nation of two or nore selected therefromcan be used. ‘
[ 0098] Suct imeddisdgnch diali avgh ¥dubdd uney F ore hbst i heatuActdiienhgfiride,

reduci ng i lL.ay ce f, 15 ||

and the FErae R S A e B AC el TPl G BEEVtRe
t er m nal g1t odnd ikl raime ldligettd, cad 1 yeamrinect st t tmehtht ot derand the
Further, .t.he conpound havjng flux function preferably has a. . .
Funct ondt TG o RapaBr B bR GEEEY AR RS EaOTe FeSPRoBAFdRENt
SO as toogerve as 20ra ewlkngeddeRtrk@roaUekAgbthesedrabl e resin
conmponent. [0099] Such a functional group is appropriately sel ected

based on the kind of the curable resin conponent. For exanple, in the
case whergobbq curalle Q%N COAPORRAt aiiphatic carboxylic acid

include, formic acid, acetic acid, propionic acid, butyric
15 acid, valeric acid, pivalic acid, caproic acid, caprylic
acid, lauric acid, myristic acid, palmitic acid, stearic
acid, acrylic acid, methacrylic acid, crotonic acid, oleic
acid, fumaric acid, maleic acid, oxalic acid, malonic acid,
succinic acid, glutaric acid, adipic acid, sebacic acid,
20 dodecane dicnic acid, pimelic acid, and the 1like. One
seiected from these carboxylic acids or a combination of
two or more selected therefrom can be used. Among them, it
is preferable to use a compound represented by the
following general formula (1)
25 HOOC- (CH2) g—=COOH --- (1)
where in the above formula (1), “n” is an integer

number of 0 to 20.

Further, it i1s more preferable to use the adipic acid,

30 the sebacilc acid or the dodecane dionic acid.

[0093] The aromatic carboxylic acid is not limited to



25 is the epoxy resin, exanples of the functional group include a
functional group capable of reacting with the epoxy group such as a
carboxyl group, a hydroxyl group or a m no group. When the curable
resin conmposition is nelted, such a c ound having flux function can
i nprove 30 wettability of the surfaces of the netal layer 12 and the
termnals 21 and 41 by reducing the oxide |layers forned thereon,

that the ¢o i 0 1l.ar i 3L p t
eIectrlca%lGﬁgﬁﬁﬁgbtHeﬂ&it2§%§na?s%%%%%ﬁ %) %% %ac ot e?EﬁEﬁ%% ¥ed
after thebVethEnébélgmlagdfdlmhéae(BeeQISthenﬁettedlng éacmubaheB)

t hrough the connection portions 81, this conpound serves as the
curing agent so as to exhibit a function of increasing an elastic
nodul us of0®g4df the curable resin conponent by bei ng bondi ng
thereto. Thus, by using tH¥Honpound having flux function as a fl ux,
it is %O p055|ble t qe0mi ti an gperation of cleaning a flux and to
effectively suppress o ent occurrence of mgration which would
be caused due to resid E of | the flux. [0100] Exanpl es of the conpound
havi ng fl ux functioquﬁ\ﬁh/c rexhibits such an action include a
conmpound having at [east lone carboxyk,group. For exanple, in the case
where the curable resin &nponent is the epoxy resin, exanples of the
conmpound havi ng fl ux function i ncl ude aliphatic dicarboxylic acid a

ke Y 0 bRt co 81 FRE aPPERALRC drdar bBRYT el B | nPudk. bl

are not pandésshashylli ght adlbeteatce&@e@a@ i Oy, Chaztd/wa@até)@wlone
groups are_bonded t.0 an aliphatic 25 hydrocarbon group. The aliphatic
hydr ocar bdh %rdﬁbfﬁa9sbé EygéPﬁﬁétSHOBP unsat urated acyclic type or
may be a saturated or unsaturated cyclic type. Further, in the case
where the alighatlc hydrocarbon group is the acyclic type it may be
a linear t99®6br a branched type. 30 32 which "n" is an integer
nunbgr; of 1 to 20. If "n" shown in the above fornula (1) falls wthin
t he above range, the aRi phatgt dicawﬂ?xylh‘ [
excellent flux activity, gefieration ofy outgases can be effectively 5

prevent ed during bondi ng e cured pr st of _the curable resin
conmposi tion can hav& & oF T orcéTa yodUt Us and an appropri ate
glass transition tenpergtere in b hlgv ba| ance
RQ R?O R15 \R‘M
R20 R16
20 ~
R19 R17
R18 (3)
25 [0087] In the formula (3), each of R® to R?* is

independently an univalent organic group, and at least one

of R® to R? is a carboxyl group.

Examples of such an aromatic carboxylic acid include:
30 benzoic acid; phthalic acid; isophthalic acid; terephthalic
acid; hemimellitic acid; trimellitic acid; trimesic acid;

mellophanic acid; platonic acid; pyromellitic acid;



10l n particular, in order to inprove a bonding property of the cured
product of the curable resin conposition with respect to an object to
be bonded such as an interposer 30 by(preventing the el astic nodul us
thereof fromincreasing, it is prefer%ed that "n" is 3 or nore.
Further, in order 15 to further inprove connection reliability by
suppressing the elastic nodulus of the cured product of the curable
resin co Iiti;on .de i AL fiarred that -~RQ' i . Qr

| ess. ZOngﬁégf%ur%Egg} eggﬁ%?egg%ﬁdihéﬁa H§ﬁ§¥{cgﬁ%ggrbggiﬁrgl%gfg

r epr esentéed dpy prigéndtiove of ecadlatelyicnekdde glhinhamic acid; hdhpbéc
acid, pinelic acid,. iC acj azel ai c acid,_ .sebacic_acid,
undecalr[:e |l§1ci d,d%oldjzag%ﬁéesdi ac%]g(,tht ri agcan%’a&‘llac ?L&,C t et ac e’canez’ 3-
di aci d, pentadecgbendicaci thcialt atletaheh 2o @b dsdrth o inonadescangediaeiid,

ei cosane di.acid, _and the |ike. Apong them _the adipic acid, the
Subers e ACHa. (Bne" SeBuEr o AERR=6r Ot He Aoae2ahecar 4Er xy Sopret &r apke,
and the sebagiiayachdybsnaere pretenabl 8ng30 KA194LEFur thepnores, 4, 5-

exanpl es of the conpound hav[ng carboxxl|and phenol i ¢ hydroxyl groups
i ncl ude: thdhyerexaerazadci vatfvesnapbhhascsaridyfpeigergdves such as

2, 3-di hydr gx LG.,—33,ac| - 4- di xyb ic ackd I.SL.G_o_
e (2 R L A g e ea ez o ¢ g2
di hydr oxypbehtbpéeaciadandgapiiémati dtBhd] 5n; t diibpenoxyberzoidz amidl) £he

napht hoi ¢.acid gderivatives such as. 5 1,4-dihydroxy-2-naphthoic acid
NSRS Bk IRl AT e N T e L R b T Ut S
aci d; and thebl.inkeicAmprgtivhesy fbeepbenettpht bakrarrbhecgal becugesid,

t he 2, 4-di hydroxybenzoic acid or the 2, 6-di hydroxybenzoic acid is
preferable, and the phenol phthalin or the gallic 10 acid is nore

pref er ablieoob§105] Oaecsel £Ciealiam they ahoVe InBNt FRREH] SRMIRUNdShe
havi ng fl ux function or a conbination of two or nore sel ected

t her ef r ofiegR1BE Wed-e§ @A) | Ahehioxidegakalyess nee alhle thier Lorgrounds
€asily tne metal layer 12 and the terminals 21 and 41 so that the

metal layer 12 and the terminals 21 and 41 are electrically
connected to each other. Further, the compound having flux
function preferably has a functional group capable of
reacting with the curable resin component so as to serve as

20 a curing agent for curing the curable resin component.

[0099] Such  a functional group is appropriately
selected based on the kind of the curable resin component.
For example, in the case where the curable resin component
25 is the epoxy resin, examples of the functional group
include a functional group capable of reacting with the
epoxy group such as a carboxyl group, a hydroxyl group or
an amino group. When the curable resin composition 1is
melted, such a compound having flux function can improve
30 wettability of the surfaces of the metal layer 12 and the
terminals 21 and 41 by reducing the oxide layers formed

thereon, so that the connection portions 81 are easily



absorb noi sture, which would cause generation of voids, it is
preferred that they can be, in advance, dried before being used in
the present invention. [0107] An annuntlof t he conpound havi ng fl ux
function contained in the curable reéﬁn conposition can be set to an
appropriate val ue depending on the type of the curable resin
conposition to be used. 25 [0108] For exanple, in the case of the
liquid cu Si qgﬂgﬁﬁj i n e maund navi n
fl ux func??gﬁﬁgéﬁtggne t eﬁéi%P?%E%$%$g$ng§H§e%F%}%% nore,lﬂiyi 1
pref erabl gn@ ¢t % oreaohepthad. even nore preferably 3 30 wt % or nore
with regard to a total anount of the curable resin conposition
Further, the amount is preferably 50 wt% or | ess, nore preferably 40
W% or |ess, evnrtme 34tprefenablue30imi% oril essd and especigddy
preferably 25 wt% or less with regard to the total apount of the

cur abl®e rESTRECHAPoSPt PBAR BE9M 00T FRirEhernei FoRPRCERSRe BPrEHRNS BT d

curable resin 6ORPOThY 88rvide; AMDLAL-OF; fhe. GOTPOLHT, HaVh NGl { e a
function contained therein is preferably 1"w%or nore, nore
pr ef er abl §uRCht 98 oo inpiRCrapdirgemmoeeapeefermatlyl 8 we¥ dFg norte Whe h

Fur Cher , ThE ahouAr® (8 APBR SI BT v Eor G08 oy Pecht HerEuRTel o bTy 6

Further, the anmount 1's prefera €ss; no
wt % or | essingvehenuoappreferal ynB0L W dunlcedeon al esféckal lix is

f bly 25 wt % I ith dtot t al, f th
TSRO Yo 22 0 668 LM et e fetl amuni ol Ui

curable r
havi ng flegréanliedp falds-add hor thesabove Jagerdde | §FPOsSH b€ 40
reliably reppove the oxide |ayers on the surfaces of the netal |ayer
12 and t &M1& nfeiatd 2a caitsed 4t thatreteyuaret 2thel ekd*i cal | y
connected to each other. Further, it is possible to effectively bond
t he conmpound having flux function to the curable resin conponent when
t he curabl@@@ki n compaRpi¢ondfs tr edonpeurnider ebyinaprdue tfienction

elasﬁ%C'%ﬁ&%ysegﬁiED@sTngﬁ ggeaggﬁgglﬁnEﬁ%B% %P@%ﬁﬂédﬁglhé¥% 9 at
Furthernore, it 15 PoOSsI € to suppress occurrence oOr 1o0n mgrarf on
due to thexonponadchabbrglf lgwoubunctian arbtmpeact éd. the case where
the curable resin component is the epoxy resin, examples of
the compound having flux function include aliphatic
dicarboxylic acid, a compound having carboxyl and phenolic

20  hydroxyl groups, and the like.

[0101] Examples of the aliphatic dicarboxylic acid
include, but are not particularly limited to, a compound in
which two carboxyl groups are bonded to an aliphatic
25 hydrocarbon group. The aliphatic hydroccarbon group may be
a saturated or unsaturated acyclic type or may be a
saturated or unsaturated cyclic type. Further, in the case
where the aliphatic hydrocarbon group is the acyclic type,
it may be a linear type or a branched type.
30
[0102] Examples of such an aliphatic dicarboxylic acid

include a compound represented by the above formula (1) in



[0111] (iv) Curing agent 30 35 limted to, phenols, amnes, thiols
and the like. Such a curing agent can be appropriately sel ected
dependi ng on the kind or the |ike of $2e curabl e resin conponent. For
exanple, in the case where the epoxy sin is used as the 5 curable
resin conponent, it is preferable to use the phenols fromthe

vi ewpoi nt that the phenols have appropriate reactivity with the epoxy
resin, thgcl able skesi iemRas blasels o4 hf igubl {0 e vyar bedyhni
size during the curing and can have suitabl e physical properties 10
(e.g., theemadboesi Soanveéaand )noEsllse widdiigt ablce) abfotver tdregeur ibhg,
and nore pr.eferable to_use enol s_each having_two_or_nor.e functional
r oups. 1 PAEFRG 201 ot hPCERbrey e B aito. PaYen Eanaar. ¢ r1e%
exhi bit exaehllient, physicadtijpgropesti esuabbeest hezzquripg. kfifehitsvely
regard, one selected 15 from these curing qgents or a conbi nati on_of

two or nBrEVENILESt SXTIRGH HIGMTCan B USEEET [ B1I21 X afthl £8S0FUERE1E

phenol s irRGlikdedaissRRenen At eldareiybube spbengh aA: 1 di abbhyhus and
bi sphenol A, biphenol, 20 bisphenol F, diallyl bisphenol F,

tri sphengln, eepPrarirsphénotlaasphehadishovor akisrrgraterer dsol enorélak
resin, apdqthe |ike. One selected fromthese phenols or a conbination
of two or nore selected therefromcan be used. Anong them the phenol
novol ak resin or the cresol novolak 25 resin is preferable fromthe

Vi e int that_it _has.a good pelt viscosit an _appr.opr,i.at e
FeactTvity wit H RS BhORDAF esth, CARAS s hRerIBF CBRy S CANCAPgpBFPPEELY
after thesfcwhenGuddl Idddirdthess @ie aobuamb 1 of réBenabemeopeat baANRE 30
curing agent contained in the curable resin conmposition can be set to

an appr opFiPREE v alPué&PRuFH Ind OrPs ePkierd BRCh hascarabréerespar 30

conponent, O, Yelidntg radee (0 NG Usafbd@Tud Nene BE-Ki RELAT 1 RUIRES:RE, @
functional group capable of serving as a curing agent which may bé

cont ai nedti A mEsfenprdtirli g f Lax 3f eacticsre - 5[ DuldpEdr éranprer
int case h resin. i.s. use 1€ . Cur e ' .

component st ANt EE ot Fe. e Ene casaPatac 1w ¢ ALTBEPasine
resin conpesig¢liantics preéhénablof | nthé heurangeconddabounf0.thd ocbain &

nore preferably in the.range of about 0.2 to,40 wt % _and ev O.mpre
brefer abFeoiA FRECPSASAC0 LEBOuFEaTE°F0nT0 aEoan PREFBG4RT CO°E 1Bral
anount ofist he eurabke.resin conposition. If the anmobunt of the curing
agent falls within the above range, it is possible to sufficiently
secure the electrical connecting strength and the nmechani cal bondi ng

strengt hefio3] Further, examples of the aliphatic dicarboxylic
acid represented by the above formula (1) inciude glutaric

acid, adipic acid, pimelic acid, suberic acid, azelaic acid,

sebacic acid, undecane diacid, dodecane diacid, tridecane

diacid, tetradecane diacid, pentadecane diacid, octadecane

25 diacid, nonadecane diacid, eicosane diacid, and the like.
Among them, the adipic acid, the suberic acid, the sebacic

acid or the dodecane diacid is preferable, and the sebacic

acid is more preferable.

30 [0104] Furthernore, examples of the compound having
carboxyl and phenolic hydroxyl groups include: benzoic acid

derivatives such as salicylic acid, 2,3-dihydroxybenzoic



15 the connection portions 81 forned between the termnals 21 and 41.
[ 0115] (v) Accel erat or 20The curable resin conposition may further
contain an accelerator in addition to 4;he above nentioned vari ous

ki nds of conponents. This nakes it possSible to reliably and easily
cure the curable resin conposition. 25[0116] Exanpl es of the

accel erator include, but are not particularly limted to, imdazole
corrpoundsaésﬂ@h ag @ndlwu A6ld addugt o ek dagol edgl%r m?wK

i m dazol e, undecg i mdazol'e, 2- heptadecyl i m dazol e, di et
|n1dazoled12¥€FﬁVV ﬂnﬁ@%ﬁylaFﬁﬁdaZOFe6 leh@nkabﬁﬂaazcleaCB@, 3, 4-

o SIS IR, SRR et s

|nldazolettihydnogybgﬂzaiethyidn,nnapythontdaabﬁedér1v§€1ves such as

cyano | i m dazol e, 1- cyanoet hy phenyl | nidazol

Y yarber hy -9 GRRERST FaiaRE LR P b t 1 idrtd capdl  b/B@ERyGroxy-2-
1-cyanoet Ayghehphenycidn qazald UmphthaBlh) t@iBhedodic acid; and the
di am no- 6- [2' met hyl im dazolyl(1')]-ethyl-s-triazine, 2,4- 5

di am no- 61 be. un&ﬂﬂﬂglF?ﬁ%zoﬁ?f(@@ﬁﬂ%ktht%aiiﬁazﬂﬁé gallic acid,
2,4, - di anipe- & [i2' gl by d0idazel WHAM eph
2, 4-di am no-6-[ 2" - #e&ﬁ OX|ymedazoly1(1 )] - ethylsh%rgag#%z&£%%§ﬁgﬁzgic
|socyanur¢@iécﬂé ad@ﬁ@ma@ﬂez phehythé npdarol ephahaildocyenurhe @eidic
addu of hyl i daz 0 and 2-phenyl -4, 5-di hydr oxy di net hyl
|ﬁ1d§§%lea%% E h%% g@ ?%gib “hydroxy methyl im dazole. One
sel ected fronlthese |nidazole conpounds or a conbination of two or
nore sele herefrom can be ysed. 15 [0117] Further, an_ anount of
t he abpvefh§ﬁ§ioned E%eFEESFBPHc%ﬁPQiﬁ@fi#¥4?ﬁaTﬁﬁ%&ﬁ%§4e%?%Pounds
conposi ti gaveay benset mc&&oappbgpraat@omiﬁ@tﬁ&per&;b ng.en bhe kbpd
of the accelerator to be used. 20[0118] For exanple, in the case where
the im da?®lecedfpeupEetsomsedn phead®dunt of the inidazol e conpound
cont gisned in the curable resin conposition is preferably 0.001 wt % or
nore, nore preferably 0.003 wt% or nore, and even nore preferably
0.005 w %4 @¥0¢bre. Flnt hbis HW@axﬁﬂnﬁiHQEislbremer&meQMﬂEWWQ@@ily
Less, Mre R5elehablyufe WHIRR" Wb83Y AWMLRRIA R L 00 2
is preferred that they can be, in advance, dried before

being used in the present invention.

20
[G107] An amount of the compound having flux function
contained in the curable resin composition can be set to an
appropriate value depending on the type of the curable
resin composition to be used.

25

[0108] FPor example, in the case of the liguid curable
resin composition, the amount of the compound having flux
function contained therein 1s preferably 1 wt% or more,
more preferably 2 wt?® or more, and even more preferably 3
30 wt% or more with regard to a total amount of the curable
resin composition. Further, the amount is preferably 50

wt% or less, more preferably 40 wt% or less, even more



I f the anpunt of the im dazole conpound is | ess than the above | ower
limt value, there is a case that an action 30 of the accel erator
cannot be sufficiently exhibited depe?ging on the kind of the
accelerator to be used, which makes it inpossible to sufficiently
cure the curable resin 38 conposition.On the other hand, if the
anount of the imdazol e conpound exceeds the above upper limt val ue,
there 'Sp%é&%%%bhﬂatuiﬂ%%”%htg@sgﬁt%hdl%%%%c%%lQ%e%r%Q%r%%HQ'QBGQE%Y
nove on the surfaces of the termnals 21 and 5 4 efore the curing
of the c@wrablesgesililicorpasidi 6@ ishei ficdhdd zvoemat cd pare efirghée
nmet al 'a%%%i}?cﬁﬁi%%igwo hin the sealing layer 80 to be fornmed in the
i nsul ati ng area, Whi ch ekes it i npossible to sufficiently secure the
i nsul ating property of the sealing layer 80. 10 [0119](vi) Silane

lLn Further,, the curable_resin conpositi can
Further AOAPRIn a sif4e Couph rig geric 15 {D120pBANRPEaoer Ehe:
sil ane coudpipo’d tagent idhd udgnodit ag® nete pacbigshas! ynhtmhgedrlax

an epoxy silane coupling agent, an aromatic series containing amno
si |l ane pé@ﬁFﬁﬁ@nag€%$t%h%? héhﬁF@éPBWJ@sPﬁ&f§ééﬁlé st | &hé 20 cBapFing
agent, Il dre RASHDIS P I PEOVE-adRes! VenRs S Wiy 1S CULABEEEES N3
conposition with respect to a nenber to be bonded (adherend) such as
the intemgéser I@re 01Xl |reqdicd tegare, tohel sehesredofr Shesgelable
SIIafg resin composition. Further, the amount is preferably 50

Q

wt% or less, more preferably 40 wt% or less, even more
preferably 30 wi% or less, and especially preferably 25 wt%
or less with regard to the total amount of the curable

resin composition.

15
[0110] If the amount of the compound having flux
function falis within the &bove range, it 1is possible to
reliably remove the oxide layers on the surfaces of the
metal layer 12 and the terminals 21 and 41 sc that they are
20 electrically connected tc each other. Further, it 1is

possible to effectively bond the compound having flux
function to the curable resin component when the curable
resin compcsition is cured, to thereby improve the elastic
modulus or the Tg of the curable resin composition.
25 Furthermore, it is possible to suppress occurrence of ion
migration due to the compound having flux function not

reacted.

[0111] {(iv) Curing agent
30
Examples of a curing agent other than the compound

having flux function include, but are not particularly



25 coupling agents or a conmbination of two or nore selected therefrom
can be used. [0122] Further, an anount of the above nentioned sil ane
coupling agent contained in the curabL§ resin 30 conposition can be
set to an appropriate val ue depending6n the kind of the nenber to be
bonded, the curable resin conponent or the like. For exanple, the
anount of the 39 silane coupling agent contained in the curable

resin conpogitEgnths E)"h%fn%"l%bl Yarhrlls WOQ QL1 I8 85 FREE 1PN erallgh a
0.05 wt%or nore, and even and nore preferably 0.1 W% or nore.

Further, €heingoasent scpnelperappyoprweby $essctsd n@ﬁeelmlem@r@ml fhe
15 W% of. S, apd even Iorg pEet eraflp h WL oSl 812 nro,

this regar the curabl’e resin composition may urth cont
addi ti vesesamplas anph&&haa@&ﬂwhéréikﬁéabpbxylmgsagenb u%ddu&@ftﬁ@,
a | ubri cant oxi dation inhibitor, an |nor anic filler

antisthati CUARNT . ooy ndiT B e 1ike ifn BAGEEFER o FRe 4BByethe

nent i onedpeeRPDEENtSoml 5[ OA24] Rurdigyinit hetﬁQQVe RNt | gRedoedr abhsye
resin conp05|t|on can be prepared by m xi ng/ di spersing each of the

above conpBREPREIaRE MEEREE LMY Wi Hy dhedisfyersi AgsSéeAch tEenponen?le s
not particykan! y-diidgds dotrg §55p§ff£i<9uﬁr3tl'{%d pehe, APOYE G ;}{mgne%}_ge

can be m xed or disperse 0 usin known conventi on
[0125]Fur@hexmmr@heh@¢rqmgd@mﬁa@¢@r@@va @@n@@@l@|pmyﬂngabep;mpﬁmmrmb
by ﬁl%lng each c %%oneqﬁ mnt wi t hout using a solven vent

R R o D e e e

regard tot}hdélecabi)lv@, canﬁomenéSprExambe& afo the solamiils iddidesving
ket ones such as acetone, to eth ket one (MEK), nethyl isobutyl

two oOr more functiomal gr ups from the Viewpoint that the

curable resin compeonent can exhibit excellent physical

properties after the curing. In this regard, one selected

15 from these curing agents or a combination of two or more

selected therefrom can be used.

[0112] Examples of the phenols include bisphenol A,
tetramethyl Dbisphenol A, dizsllyl bisphenol A, biphenol,
20 bisphenol F, diallyl bisphenol F, trisphenocl,
tetrakisphenol, a phenol noveclak resin, a crescl novolak
resin, and the like. One selected from these phenols or a
combination of two or more selected therefrom can be used.
Among them, the phenol novolak resin or the cresol novolak
25 resin 1is preferable from the viewpoint that it has a good
melt viscosity, an appropriate reactivity with the epoxy

resin, and superior physical properties after the curing.

[0113] Further, an amount o©0f the above menticned
30 curing agent contained in the curable resin composition can
be set to an appropriate value depending on the kind of the

curable resin component or curing agent to be used, or the



ket one (M BK), diisobutyl ketone (DI BK), cyclohexanone and di acetone
al cohol (DAA); aromatic hydrocarbons such as 30 benzene, xylene and

t ol uene; al cohols such as nethyl al cohgl, ethyl alcohol, isopropyl

al cohol and n-butyl al cohol; cellosol ves such as nethyl cell osolve,
ethyl 40 cell osolve, butyl cellosolve, nmethyl cellosolve acetate and
ethyl cell osolve acetate; N-nethyl-2-pyrolidone (NWP);

tet rahydnafdy afv (didder db et hyhnE0L oRa dgrb Lapgb@é-ssfa%iegvg%%g%s
(DBE); 3-ethoxy ethyl propionate (EEP); dimethyl 5 carbonate ( )
and the |3 kEUTORE sYVLE e Ficdm PAEs S oloperied nec algorditaciospoohd

two or ngyg; S qq&&dfhﬁg&g};on1can be used. Further, the solvent is

preferably used so that a’solid content concentration of the
conponents m xed with the solvent becones 10 to 60 wt% 10

(b) Ther st Cc resin conposition The thernoplastic resin
conpo i?ﬂghﬁé%ntaingkg‘fﬁé ‘Tasf?ctp@sFﬁS@bﬁg5ﬂ§%tt%%de?ﬂéyc5ﬁﬁ68nd
havi ng fliux d&ed unst tas, cardbis seftienethrorrerd edeier shaest of the
tenperature. [0126] Further, the thernoplastic resin conposition may
contai n &FYEHIH FHMIhF IS Neh 57| B €BERPIAgTagent caRBCeREIPRKES

i f needeqrdedadditi 0n tond he-dhgs Mol agtd 6 2Q) resi.p coppepant aade
the conmpound having flux function. [0127] (i) Thernoplastic resin
conposi t iFa® IBradpdivesiiof thdereheenmdl addut r és? nteorfositts onard even

I ncl yide, pyt, 35&#%%613{1%8“%%' Yool ted QB?ug ¥l Byl acefates based
resin, a polyvinyl "alcohol resrn, a-polyviny utyral”resin, "a vinyl
chl ori de rregsim, t@ (aretdbalacamydurct resi nhe acphenbry reeshnecoappeliyesher
resin, a %ohyinide \ e
T he amount of the curing agent falls within the above
range, it is possible to sufficiently secure the electrical
connecting strength and the mechanical bonding strength of
15 the connection portions 81 formed between the terminals 21

and 41.
[0115] {v) Accelerator

20 The curable resin composition may further contain an
accelerator in addition to the above mentioned wvarious
kinds of components. This makes it possible to reliably

and easily cure the curable resin composition.

25 [0116] Examples of the accelerator include, but are
not particularly limited to, imidazole compounds such as an
isocyanuric acid adduct of imidazole, 2-methyl imidazole,
2-undecyl imidazole, 2-heptadecyl imidazole, 1,2-dimethyl
imidazele, 2-ethyl-4-methyl imidazole, 2-phenyl imidazole,

30 2-phenyl-4-methyl imidazole, 1l-benzyl-2-phenyl imidazole,
l-benzyl-2-methyl imidazole, l-cyanoethyl-2-methyl
imidazole, l-cyancethyl-2-ethyl-4-methyl imidazole, 1-



resin, a polyamde imde resin, a siloxane-nodified 30 polyimde
resin, a polybutadiene resin, an acrylic resin, a styrene resin, a
pol yet hyl ene resin, a polypropylene resjin, a polyamde resin, a
cellulose resin, an isobutylene resin,”" 41 a vinyl ether resin, a
liquid crystal polymer resin, a polyphenylene sulfide resin, a

pol yphenyl ene ether resin, a polyether sulfone resin, a polyether

L m de resthandepalyenehagther Ketanaaresh. 2 ROLyURSLRAYE-beShBnyd
5 styrene-but adi ene-styrene copol yner, a

st yr ene- ethiyHemebat yllengasbyrbné-gopobyael, imigekyacemnatrimsihjitate,
pol yvi nyl -acetal resin, butyl .rubher, . chl.aroprene rubber, an _
acrylonit}i%5%88?5§V2n5c8§8ﬁ¥%er,&ﬁiﬂ%ﬁQ%ﬁ ilggnﬂé%ﬁatate’ 2,4
but adi enedaemyhbeaecijdcopetyger inndetyloniiriheetAQ1bytadignenst yrene
copoly r,,go[ vinyl _acetate, and the like. The thernpplastic resin
conposi t | GhefaHOn8~14ed 8S GY homppol PHERZBLYE hé' AboGE ¥ ESPRtELaEINE,
copol yner 20f , tweafk nADEE [9F -EhgyaboyerLes msimlég%ﬁlhwg LephPY-s-
poi nt of tﬁe thernopl astic resin conponent is not limted to a

speci fic Galasinpupri g, prétenabpy6c102 omerdre Lonerzeohgh{d’ mbrethygl-
poi nt of the. & | ay 12, ductive c in hegt

nor e pref%rg Fgggé ’or%%5rel?éaggﬁgﬁgg t%&ha ovgaﬁgﬁing}%oi%t?gaﬂy1
and even mpidzapréter abl ys80¢aonrhoracidweddtbanofhe-abokel méhidagole,
point. . [0129] Eurt her ., g deco sition tenperature of the

Pher bl adtfs 2rRERRY3 s YRS Cris: ARG (O AA 175 35Pbaribs
but is prefgeahly-306yarcRDr andiglier ithan sthe .nel tdy peilrktel theom
netal |ayer 12, nmore preferably 20C or nore higher than the above

mel ting pbitRfe a&Rdd8Fel Nt RS Erds BT y2 36emBilaAbienhicdhdrva hah PRES

above nel (Eng-pPOiNthe30r L0430 FUurthgragre, an anount of the above
ment i oned t hernopl asti cresi nconponent cont ai nedi nt he t hernopl astic

resin conmposition can be set to an
15 [0117] Further, an amount of the above mentioned

accelerator contained in the curable resin compeosition can
be set to an appropriate value depending on the kind of the

accelerator to be used.

20 [0118] For example, in the case where the imidazole
compound is used, the amount of the imidazole compound
contained in the curable resin composition is preferably
0.001 wt% or more, more preferably 0.003 wt% or more, and
even more preferably 0.005 wt% or more. Further, the

25 amount is preferably 1.0 wt% or less, more preferably 0.7

Wwt% or less, and even more preferably 0.5 wt% or less.

If the amount of the imidazole compound is less than

the azbove lower limit wvalue, there is a case that an action

30 of the accelerator cannot be sufficiently exhibited
depending on the kind of the accelerator to be used, which

makes it impossible to sufficiently cure the curable resin



42 appropriate val ue depending on the type of the thernoplastic resin
conposition to be used. [0131] For exanple,in the case of the liquid 5
t hernopl astic resin conposition, the unt of the thernoplastic
resin conmponent contained therein is %?gferably 10 wt % or nore, nore
preferably 15 w% or nore, even nore preferably 20 wt % or nore,
further nore preferably 25 wt% or nore, noreover preferably 30 mﬁ@bor

10 nore, Qpghpsrachal l ch{eEﬁéab%%é’ﬁ We¥or BT ey FULtBeRy tfie

amount is preferably 100 wt% or |ess, nore preferably 95 wt % or ess
even nor ellrp:d@rZ@rl@bl qomou\mt% exdeess, hme@k@vqor epeeablhinds wed oe,

ess, moraoyer prelerably 55wt thor 6ss 3 eepscial v orgfel ap.

55 mﬁ@bor €SS. e case

thernoplasﬁﬁdcae&mnyxm¢m5ldnOﬂhetharaanuatdﬁ e td@iifmpl asicand
contained therein is prefer 5 W% or nore, nore

resin_co n
pref er abgg %?%&5%0? ﬁDFErlgﬁeﬁﬁnﬁ%epFéFépgﬁlf9E§Ww@8@RP%ﬁt¥Rﬁels

and espediialilsyepr eberabky a2@awk%@r rrar ﬁet&grq W?ér tlbeeﬁﬁ_r@\a'@twhﬁhln
preferabké 90 wt % or less, nore preferably 85 % or |ess, even nore

pref er ablyegGamdosr lassr Greevee foamedablny 7% wingetatbeg, area,
nor eover wlﬂ {n gg}@éf (W% 00 0LeS 1ea”%658§ﬁk%£¥nﬁigf eEéEh¥e55t}%%
a onponent

or |ess. e amount of the cur e resin
containednsulahenghemnppkastbé tesi aeedipgsiltiyen BS.set to a val ue
falli g within the above range, it is possible to sufficiently secure
el ectrical connecting strength and 30 nechani cal bonding strength

bet ween tlbailg¢rm nal(si21 anthdd. cd@dBAldiageGonrpound having fl ux
function 43 As the conmpound having flux function, the sane
conmpound as described in the above nmentioned "(a) Curable resin

conposi tion” caprbeysedneFUbtherict heRef 86k88sition can further
contain a silane coupling agent.
15
[0120] Examples of the silane coupling agent include,
but are not particularly limited to, an epoxy silane
coupling agent, an aromatic series containing amino silane
coupling agent and the like. By using such a silane
20 coupling agent, it 1is possible to improve adhesiveness of
the curable resin composition with respect to a member to

be bonded {adherend) such as the interposer 30.

[0121] In this regard, one selected from such silane
25 coupling agents or a combinatien of two or more selected

therefrom can be used.

[0122] Further, an amount of the abcocve mentioned
silane coupling agent contained in the curable resin
30 composition can be set to an appropriate value depending on
the kind of the member to be bonded, the curable resin

compcenent or the like. For example, the amount of the



5 kind, the anobunt and the |ike of the conpound having flux function
are also the sane as described therein. [0135](iii) Oher additives
10The thernoplastic resin conpositionigpy contain additives such as a
filmformng resin, a silane coupling dgent, a plasticizer, a
stabilizing agent, a tackifier, a lubricant, an oxidation inhibitor,
an inorganic filler, an antistatic agent and a pignent in addition to
the 15 ther ast.} LN ne e cgnp d I fl .
function.Q%gE? es%bg g???veg?gﬁge ggﬂggggﬁgouggs gggde§§¥%§g% i%é?ﬁ%
above nentropeditiah Carpbkéerebip Gofipositi on"moan, beousedreFarabey,
the prefeyr kiinds, the amounts and the |like of the additives are

al so the éaﬁg ﬁ'(.tfgsasdrdé%%rr?’be%m% h%V%Pn?nFjoﬁé]el Y 'esral%g ard‘1 i Yo7 sCT
preferredmbbat theustiieb) € theSidn@QPOskt ipdeficsalS§d ANQAY tde abeve
mentioned resin conpositions in the Eresent invention. Further, nore
25 preterdBFe PESASFRBIH LorptsFt PEn edRAt aPAFNGVED TBrO0PHRIEBR L Fel
epoxy res{hg Br11£9550 wt % of the curing agent, 5 to 50 wt % of the
filmformng resin and 1 to 50 wt % of the conpound having fl ux
function with respect to a total weight thereof. 30 44 to 40 w % of
the curin t, 10;}0 9 he f.i I Ng .resin . 4
wt % of thgog‘gg ound %gvit;%%mlt ﬁ%g%ﬁ%bt ie(()ﬂné &E{J%é%%pé "o ?ﬁrgp%%igfog
wei ght t heaegoffuliteeovepntespeciddll yi peef enalhl eaks &a paAsisticizer, a
conpaosj tion 5, containin 5to 55 Wt % of the _epoxy resin, 0.5 to 30
w9 o t heC BRI N AGeRPINTS (b 0N BT t e LRSI T r B31 R RAe 3
to 25 wt % ehibhecepmaund avaRad J | ux1fuRct i gn wiith Jespect aenthe a
total weight thereof. 10This nmakes it possible to sufficiently secure
the el ectPi€BFEorRect iRy dikengtth additherndchahilealatsgifdi Aghtioned
strength bgtueesntbe termnals 21 and 41. [0137] Further, an ampunt of
the curable resin 15 conposition or the thernoplastic resin
conposition contained in the conductive connecting sheet 1, that is,
an oggupa unt gf resip_co jti |.ayers. 11 an 3 is_set
to a%%apppg%%?g?e va ltlfé& %ﬁ’end%tﬁs oﬁ%?ﬁ]lee tgl{;;eentgjforﬁde rce%]iﬁaﬁll13 S resid
conposi ti composbeiusedan2dbe prepared by mixing/dispersing each of

the above components. A method for mixing or dispersing
each component 1is not particularly limited to a specific
method. The above components can be mixed or dispersed

20 using a well-known conventional method.

[0125] Furthermore, the liquid curable resin
composition may be prepared by mixing each component with
or without using & solvent. The solvent is not limited to
25 a specific kind as long as it is inert with regard to the
above components. Examples of the sclvent include: ketones
such as acetone, methyl ethyl ketone (MEK), methyl iscbutyl
ketone {(MIBK), diiscbutyl ketone (DIBK), cyclohexanone and
diacetone alcohol (DARA); aromatilc hydrocarbons such as
30 benzene, xylene and toluene; alcohols such as methyl
alcohol, ethyl alcohol, 1isopropyl alcohol and n-butyl

alcohol; cellosclves such as methyl cellosolve, ethyl



[0138] Specifically, for exanple, in the case of the liquid resin
conposition, the amobunt thereof is preferably 10 wt% or nore, nore
preferably 20 wt % or nore, and even n%ie preferably 25 wt % or nore
with respect to 100 wt % of 25 the conductive connecting sheet 1.
Further, the anount is preferably 95 wt% or |ess, nore preferably 80
wt % or | ess, and even nore preferably 75 wt% or |l ess with respect to
100 “ﬂ96Q%1HQ%o§§%QU%hk$%,%%ﬁﬂ%%bﬁ%%,sﬁ%%% - 390 0L39kEurthet 'Qnghe
case of the solid resin“conposition, the anmount thereof is preFera |y
10 wt % ortimyrle, amrleopriefer abtgtdte wt Womehbyé-2apdrevedoner e (NHB) ;
preferably 20,w % more w.th respect, to 100 wt % of t onductive
connecti%é25%§5996%¥%ﬁkhé&%%yhe ﬁ%%%?yfs ?%W%W%é%y @ﬁg ‘o 6r “F'8§s,
nmore preferiabley 83 WOBEQr [ResshoaRdcgven BRbeipheter goky) 75 amnar 1
|l ess with respect to 100 5 w % of the conductive connecting sheet 1.

[ 01407 | f CERECRRGENt (IHFC hearBsiticohpbei t i onNRosEacFédd ntEpe these

conduct i v@16RRRECkING %Q%%Hn%téb?abfi%wotg% RETHPARG Y% RERURYL QL £1-RR

resin conmposition layers 11 an 0 13 falls within the above range,

it is possirblee tesedffi divaritier,seche esphecetedts ired fomnsctipgd so
t th h ' ' h
be. connectar Suck e (T T r pOLer S0AC 18 o1hat oy PREPC™SRFR: ERAGES

of the redith corpesilvean bayemekl 16f tbhé0cenducti ve connecting sheet
lis,pnot limted to a specific value, but is preferably 1 pmor nore,

mor e’ referably 3 pmor nore, and even nore preferably 5 pmor nore.

Further, the thhrknaseralgihetiesirasgonmpesipbiseri2@ | ayer 11 is
preferably 200 pmor less, nore preferably 150 pmor |ess, and even
nore preferably 100 pmor | ess. If the thickness of the resin

conposi tion |ayes 11pkaklsiwsthin tP@s_frPOV%_oEn?B%‘?Ltiibni S possifle tg
25 sufficiently fill the resin conposition into a gap between the
adj acent thermopabstit aed il adv@cstontf g righe heomealhfightayeg 80ux

Thlslgak%aphgﬁggssgggeigoﬁgggghggegglg peedLe L EngﬁcQ%HF%§gtBQqung

strength of the ¢ured or araenedad resin-composition an e

el ectrical connecting
[0126] Further, the thermoplastic resin composition
may contain a film-forming resin, a silane coupling agent
and the like, if needed, in addition to the thermoplastic

20 resin component and the compound having flux function.
[0127] (1) Thermoplastic resin composition

Examples of the thermoplastic resin composition

25 include, but are not particularly limited to, a vinyl
acetate-based resin, a polyvinyl alcohol resin, a polyvinyl
butyral resin, a vinyl chloride resin, a (meth) acrylic
resin, a phenoxy resin, a polyester resin, a polyimide
resin, a polyamide imide resin, a siloxane-modified

30 polyimide resin, a polybutadiene resin, an acrylic resin, a
styrene resin, a polyethylene resin, a polypropylene resin,

a polyamide resin, a cellulose resin, an isobutylene resin,



30 strength between the facing termnals 21 and 41, and formthe
connection portion 81. 46 [0142]1In this regard, the conductive
connecting sheet 1 of this enbodi nent has the structure consisting of
the two |ayers of the first resin conposition layer 11 and the second
resin conposition |ayer 13. The second resin 5 conposition |ayer 13
only has to be the sane structure as the above nentioned first resin

composi ti gn 4AYer Llneand.smyn have 115,581 CORSHI tY8i oS e i 1 5t

resin composition |ayer or may have a different constitution
t her ef ronPol@prheny3erar sheéfidehecedndust bobypbangtenagesheet réson) ya

has to in a 0 r.esin _co sition |ayer, may_ exclude
any one o?ggﬁgt%??st%ngsﬁgcogggégfioﬁ |g§§#*i “and Wﬁg%ecdﬁ%&Qbsi%
conposi ti palyayeerl3stioer nelyetdred udeslim t hiar d pangufretthbher eseBin, a
conposi tiop | ayers otger thapn the first resin conposjition |ayer_ 11

and tﬁ% secHhB FeBrhaCoRPBsP Y bR FayerPasY e et af | AyBFeRS edpylene-

The netal pliayeenk Bt abehOi bop8Yhdr 12ai Sodyhayer1cpasiht Uk edof poMmMaL
metal foil formed of a netal naterial having |ow nelting point. 25
[ 0144] SucAcatebndu@sSive cobnbEti ng et 1 fBletpprandy Baibkgrheat ed

at a nelting., poj r re. JEurt sincg, the {0 s i1 e
conposition Ya§2$£i%9§o§§g?ﬁéet e cgﬁggéggéﬁévingﬁ}luxaéﬁi%g?%%fl%%e
oxi de | ayevthorard-anryhecsuréate of copelymenl | ager l2cigloeducete-
due tg the 30 action _thereof, to thereby inmpr.ove the wettability of
the o)t e Rt BFhP 56y PEnE "t Rgy | PYoBs i e PO vateeti GBFy the
aggregat elike. neté thyenodlabeiweessihecodfosition may be used as a
homopolymer of the above resin or a copolymer of two or

more of the above resins.

15 [0128] A softening point of the thermoplastic resin
component is not limited to a specific wvalue, but is
preferably 10°C or more lower than a melting point of the
metal layer 12 of the conductive connecting sheet 1, more
preferably 20°C or more lower than the above melting point,

20 and even more preferably 30°C or more lower than the above

melting point.

[0129] Further, a decomposition temperature of the
thermoplastic resin component is not limited to a specific
25 wvalue, but 1is preferably 10°C or more higher than the
melting point of the metal layer 12, more preferably 20°C
or more higher than the above melting point, and even more

preferably 30°C or more higher than the above melting point.

30 [0130] Furthermore, an amount of the azbove mentioned
thermoplastic resin component contained in the

thermoplastic resin composition can be set to an



termnals 21 and 41 so that the connection portions 81 are finally
formed by a hardened product thereof. [0145]Here, in the present
invention, as the netal 5 materi al hag'ng | ow nel ti ng point,
appropriately selected is a netal nmaterial having a nelting point of
330C or lower, preferably a nelting point of 300C or |ower, nore
preferably a nelting point of 280C or |ower, and even nore preferably
a el ti NG RRIRL 18k 2606290 el OVBEpedll SgMBkSs 10.4d PASIPl €0 the
ef fectively suppress or prevent variouS kinds of nenbérs of the

sem condi¢Eesmogdeista cloebionchbarngidamagéd daeusedt hermal hysteresis
during connection between the termnals 21 and 41 of the

sem conduct or device 10. 15 [0146] Further, fromthe vi ewpoi nt of
securing [l0aadtl ]r esi sttance @atame: seniaonduct or cdewi ceflO @id er 1iquid

for ion of the connection portions 81, that is, after connectio

bet vebn CRETEPIERARS 21 St 41CORBO8hs RBr al 1A er PRPURAVI i | ote
mel ting pekkincpapprepri atekynsel eshgshd st a mMimlai2bdrat ehial 1havi ng
preferably a nelting point of 100C or higher, nore preferably a

mel ting PEPAETEP1Y10E &t *highdior sand @R P Rorer Pkl el abiy® acAelerAg
poi nt of .120C QBHH(NE%ef4£Q§f |n2@h'§t%eg%ﬁdhﬂﬁr%s t?u?@h@?teﬂokgat

the 25 melting point of the metal material having I'ow melting point,

that is, preéemabdly |Zdyevtd2ocamche nepsteedeuspngfardbfifer3éntwad or

scanpy ng_calori_neter_ (DSC).. [0148]l Such. a getal .material having, | ow
nel?p%g 8§?Sf f&%ﬂfﬁéﬁcﬁ%%%éEEF?%Fggg%%CI i &R0 A, @ﬁfﬁbngbggtlFrhas
t he aboveheelatiowg tpaint padtle t diel pxide kagerorf oreed, onctdepsurtaaplof

the metal _| ayer 12 can be renoved due to the 48 reduction action of

the conpddnd”haviHy FEGR’f UREER odC Bk aRFPES T3P 1he” et ® mier L&F S
havi ng |ﬁWr@Bbbkn@r@Q'e&tabllgc|7l5qut% et al e sd | oMo 508Y &4 n%Bgfékayb@@stss,
two nmetals selected fromthe group consisting of tin (Sn), |ead (Pb),
5 silver WtAgpr BP§Aut HHGBPFPthGﬂEm prﬁ}f,erébgzz PZnyt3npEKERSEN ),
antiyeny (Sb), iron (Fe), alumnum (A'), gold (Au), germanium (Ge)
and copper (Cu), tin alone and the like. [0149] Anrbng such net al

al | oys, i[01B&1prefefnetihehat 110 tihee geetaal ofratles | ablhdvihgrinoplaetticng

poi nt is_for .Sn- Pb tal _alloy, a.Sn,containin tal allo
bhi on 1 sra St ot SRR Aon, & SReES VARG Afeeit
met al al boypoaebn- ldvnetialedal tioyreoin aisSn-pAg fetadlal bowt &f ream inbee,

vi ewpoi nt of the neltang benggrature énelting 15 point), the .
nechanic&Prﬁh9§?é§FaB bpéPtyCanart her ik%v?ﬁeWEBf.pf@i%éfPﬁYtE?SWtﬁ
regar@, bR khbBeefasgawbepect Be1pnpPRrERLBL yabhoythsousadras t haragtal
mat eri al having | ow
the amount is preferably 90 wt% or less, more preferably 85
wi% or less, even more preferably 80 wt% or less, morecver
preferably 75 wt% or less, moreover preferably 65 wt% or
less, and especially preferably 55 wt$% or less.
25
[0133] If the amount of the curable resin component
contained in the thermoplastic resin composition is set to
a value falling within the above range, it 1is possible to
sufficiently secure electrical connecting strength and

30 mechanical bonding strength between the terminals 21 and 41.

[0134] (ii) Compound having flux function



20 melting point, an anmount of the tin contained thereinis
preferably 30 wt% or nore but |less than 100 wt% nore preferably 35
wt % or nore but |less than 100 wt % and,.even nore preferably 40 wt % or
nore but |ess than 100 wt % Furt her, 4? the case where the Pb-free
sol der is used as 25 the metal material having | ow nel ting point, an
anount of the tin contained therein is preferably 15 w % or nore but
| ess than 100 wt% nore preferably 20 wt% or nore but |ess than 100
wt % and even nore preferably 25 w% or nore but |ess than 100 wt %
30 49 Further ,Aexanpt escofipoired Pohdveeg sof thex | Achadeca, the same

21 oy (noFBrHGURBr Ae SRty o S sBRe " RBPRR iy Tirel 1 1Y) porAro e

1390), a SQSQnOZrbmpiisazltza:ld’OYCéﬂEHd ngsédDOI ntrurdf8€), the preferred
Sn-3.5 g g 5Bi-3.0ln netal allo (neltlng point: 193C), an Au-20Sn
met al yOE e RN GBI :3B0E)S ahKeSt RE IHhee. cqufsg]ctmwg plux

thlckneSSfQBc&bsnngkélahéwethéZSaﬁelgsnaés&kﬂbésdtﬁézélﬁpeC'f'C
value, but is set to an appropriate val ue depending on a gap size

between the facing termnals 21 and 41, a cl earance between the

adj acent &giggyals Z%lggg é@h%;nghé#%%&_sge 15[ 0153] For exanple, in
erm 1 an

t he case ere"the t are connected to each other in
t he sem conduct or device 10, the thickness of the netal layer 12 is
preferably 0.5 _pm or referably m aqr_.nore, and ev
nnreﬁﬁfeferabl pn?%? %%?gn ?%$thﬁFSlPhecﬁﬁgFﬁPéﬁﬁﬁks]?%Yprﬁ?%Fﬁbe
100 pm oratiessivesr euphefy abl ¥i b-pAYAIngesesiand LV Mk €coupling
preferably 20 pm or | ess. I f the_thickness of the netal Fayer
12 becone$IfBEs BhaHate HFSFe |dweFabikieingl agentnere Fackifiar, a

that an Zﬁuﬁf‘Pé'é‘ﬁt of ahh%xa‘eg%aoﬁatl%'l@lltgqnstaant U gy A0 n@ffieé aygh

12 becones snail so that all the termnal's 21 and 41 are not
connect ed2ibligbehiet hegentn tanel otdherphamenti f inhe addidkimess ©f t hee

talid . ab I t f
that Tthe eeetiefLEERS baFLn S eRErE P S i MLt D o e
bri dges b&tmeehoth he adkﬁceﬂmmmermdmﬂtiﬁéb andhél aamefOCGEﬂothdsug@s

t he conne tlon ortlons her eb er at a\iggrt circuit

t her ebet WeBRHS T q94] R tﬁ%? r 8§ar' g, é?%ﬁﬂ1 f af tkﬁﬁF?Qﬁefo?%§h@

the netal coémyesidohnckude, bdbutisa@ie Noturther, the preferred kinds,
the amounts and the like of the additives are also the same

20 as described therein.

[0136] In this regard, it 1is preferred that the
curable resin composition is used among the above mentioned
resin compositions in the present invention. Further, more
25 preferable is a resin composition containing 10 to 90 wt$
of the epoxy resin, 0.1 to 50 wt% of the curing agent, 5 to
50 wt% of the film~forming resin and 1 to 50 wt% of the
compound having flux function with respect to a total
weight thereof.
30
Furthermore, even more preferable is a resin

composition containing 20 to 80 wt% of the epoxy resin, 0.2



5 particularly limted to, a method for rolling a block such as an
ingot, a nethod for directly depositing, sputtering or plating the
nmetal material onto the resin conposi 4on | ayer 11, and the |ike.

10[ 0155] Furt her, an anount of the net mat eri al having | ow nelting
poi nt contained in the conductive connecting sheet 1, that is, an
occupancy anount of the netal |ayer 12 contained therein is

pr ef er abl % or 8 | y; 20 %a;or,¥or _
nor e preFérg%rﬁm%o %f3§§§ g%rﬁggééﬁgﬁﬁghe%g F eééngﬁht(fg %@%fgggﬁly
| ess t hafor0Qngt %estr exrpt ef etably 86 3WPhH drhd essmpamtd eveningr € lux
pr ef er abl W % or. l.ess. [0156]1f the, amount, of the. netal teria
havi ng Igﬁn%glﬁéltghéjboi%ﬁé%%% ai%gd %Rethgxggﬁducw?%gﬁ onEg%F?ﬁé'
sheet 1, Mbhrabvies, tbepectapancyppebaribDf tihe net aksliayeeodgosition
contaj ned therein is |ess %gan t he above lower limt value, there is

a fear tRECTEATAABURE d° the Yt aPf miber PRL*YorrsSitut ity tHe #et ¥F3

layer 12 kecoresusiBhl agenthatsakh 25 {;hg berghpraksi4lrapgdidd acginot
connected to each other. On the other hand, if the anount of "the

metal nmaedfi & tavd hgvt dweirelthien g opwiontndeXvaddy t hewabbvectpper Wik t
val ue, t [ f t he. u he nmetal material becones
t oo nuchgggﬁfﬁgt%Br?géeéBg%%mggﬁsgge9589%8Fécent termnals 21 and 41
are formed through the connection portions 81 to thereby generate a
shori,circuit therebetween, 51 [0157]Further._1he occupancy anount
of 1 et al 1 TR hE dITEL s R VO eI E DY | REALSE W b
respect toetheieabdugiines tcornest taggyisheahdl chormexadii &1 Shbh8ing
occupancy anmount (contai ned anmount) of the netal |ayer 12 is

pref er abPyTENG6NoPEF"RBRe tNROFBIPEBREPabLY2BvBE% or nore, and even
nore preferably 10 wt% or nore with respect to the conductive
connecting sheet 1. Further, the occupancy anount is preferably 90
vol % or [[83371nore Yorpreterabity 86mguhts orcf essheanduaadenor gesin
prefay ab . 9% Or ss Wlih respes t:he c tiv L LNg
sheé?gl.E%?g?ﬁge%é%updégy 5%%%nt1§% t(Q§4%§E£E Iagggﬁ%z i§0ﬁ§§§§§gbﬂ

t han t hecabbuénkdwen thei towdhoejivehepenestanfieanethatl, anhahount af
the metal _material _constit ti%% the .netal | ayer. 12 becones inall fgh
that al | °PREPERFHi REPEM51 CAnd ™1 T6%d th oo Etect Bl 137 Wt h bt fa?.

t he ot hetshasad, tbf ahheppecppanty asbust depereatsgt be aheveyupper thait
value, there 20 is a fear that the ambunt of the netal materi al
becones FB8LHUERTEBSLhAP bFPdERs B8Eneen the adj acent terninals 21
and 4l are formed through the connection portions 81 to thereby
generate a short circuit therebetween. 25[0158]In this enbodinent, as
shown i n[fL@B12, théraetélichay®r XU sexeppbd, oAt HehentEpe U f hoe
of the resjn.go Lt I r 11, y

nas 1o bocPoitoaran e aapr B ok Y Sy (R L SYREe LA AR

| ayer 11]0amd%a cshaperd hemené ipsefetrabilyi tad $0% 30rampegi farod t ypen

more preferably 25 wt® or more with respect to 100 wt% of
25 the conductive connecting sheet 1. Further, the amount is
preferably 95 wt% or less, more preferably 80 wt% or less,
and even more preferably 75 wt% or less with respect to 100

wt% of the conductive connecting sheet 1.

30 [0139] Further, in the «case o0of the solid resin
composition, the amount therecof is preferably 10 wt$% or

0

more, more preferably 15 wt% or more, and even more



52 forned on a part of the surface of the resin conposition |ayer 11,
metal |ayer units each having a predeterm ned shape nmay be repeatedly
provided in a regular pattern, may be‘ﬂgovided in an irregul ar
pattern, or may be provided in 5 a regular pattern and an irregul ar
pattern. [0160] Specifically, in FIG 3, a netal layer 12 having a
predeterm ned pattern is fornmed on the surface of the resin

conposi ti ghekayeri 12 oExampl 88 %rgh%distma%sfgeé@ theq1@Bt §lc a%/@rtﬂfé

include (a) a pattéern shape in which dotted l'ines are renoved from a
squar e shapaducp)yva seenipee: g t ehweshape, (Eprahpol katiuot todupdt t 85n
shape, (d -detted pattern s attern
shape, (fgjrgf%fqgr%ﬁéﬁpgtgt (éJr%ﬁ E)%a&%,sr%(’g?%g%l’ grteglfcegraggz;t gfdr’] Jg%?ap%? J(?ﬁSiS
a nmul ti pl enfiramenpabter prehapeblandst ezl bkeless withl Rebsbestregard)
each %a thggabgvg shagea i s.one _exanpl e of the shape of the netal

| ayer “12. "THeRE SRAGpEE CRATHES (SRR BY HRY ng 8Bhbined with each ot her
or nodified 20 dependi ng on a purpose or an intended use of the netal
| ayer 12. éOlGl]Further, exanpl es of a nethod for form ng the netal

| ayer uni 191#@peat edl§ priovd dedrionéitude®fbuttle e A6EIP5 paptpesi b Py

limted tQonéaﬂﬁé@OQJ*¥h@uESHHH?t§vQ|%@%ﬁé@%ﬁﬁgf§ﬁée£nﬁo %qat is,
predeterm ned pattern, a nethod for etching the “planar nefal foi
into a predeteraipadcpatnevnt afnehhodesor deppssithgn Spuetrerihgaond

pl ati t mat erial through a shield, a mask or the lik and
the I e.PgonFégi§yp%l%?l?he@?%si%b%%%pog??g%h c%ﬁstf?ut?ﬂ%sf%géreg?n
conposi ti snffhyeenilyasdctbe khke.el[eQ163]d=qr @xamguteing nst hen $&s eand
t he quuig%curabke 9 rgsin caonposi tion, the conductive connecting

sheet 1 cBPbBESHPEEICAY RPUHEFars MEIHS neebresay Epe1 2enksisyitry Phe

liquid cu&g@ﬁ@cfggigugpnygstﬁéognggﬁfoggfh3§yrfaces t hereof, and then
sem-curing it (bringing it into a stage state) at a predeterm ned

tenperature to thereby obtain the resin
15 [0141] Further, a thickness of the resin composition

layer 11 of the conductive connecting sheet 1 is not
limited to a specific value, but is preferably 1 um or more,
more preferably 3 pm or more, and even more preferably 5 pm
or more. Further, the thickness of the resin composition
20  layer 11 is preferably 200 um or less, more preferably 150

pm or less, and even more preferably 100 um or less.

If the thickness of the resin composition layer 11

falls within the above range, it is possible to

25 sufficiently f£fill the resin composition inte a gap between
the adjacent terminals 21 and 41 thereby forming the
sealing layer 80, This makes it possible to sufficiently
secure the mechanical bonding strength of the cured or
hardened resin composition and the electrical connecting

30 strength between the facing terminals 21 and 41, and form

the connection portion 81.



10 conposition layers 11 and 13, and used. Further, in this
case, the conductive connecting sheet 1 can be al so produced by
applying the liquid curable resin conggsition onto a rel easing
substrate such as a 15 pol yester sheet; sem -curing it (bringing it
into a B stage state) at a predeterm ned tenperature to obtain a
film peeling off the filmfromthe rel easing substrate, and then
attachi nqoitajo the metal:d ayerad2, tont herghYbevEorBRAcLRE Aga shitkM
shape, and used. 20 [0164] On the other hand, in the case of ?he solid
curabl e rles?h EBkposimbicstimerie leondbbei wé rechveet i Trp shadeinal edntbe
produced y, PIERAN Nk & yar A s | pouhi chofbe; sol bd TESLD gompasi Lian
is dissolved into an organic solvent, 25 a pfylng t he’ var ni sh™ ont'o "a
r el easi ngesulnst r akeisuchompoaipobyesieyeshekl, drylilg isecatnda resin
predeterm ned t.enperature to formthe resin conposition |ayer 11, and
Phen &t t ASHIERS SEarh (e el 3l STy eP a0 EChRe ot SSOPUPEREEEaFR 2 o
case, thenheondiwid VieeGONOEES T AYrsheetesknCalbre AlSG I DEpeed1by and
formng the netal layer 12 onto the resin conposition |ayer 11 .
obt ai ned™ay t HE € aneth®s faRfer cofsddsetilbed afoveth®i n§lastechRivdie
such as yﬁﬁg{ ity tpy ther r : | fi-l . ~and
used. 5[ 016 ff%%?%ﬁslfggﬁﬁd?liggis %bqﬁg&ﬂaggglF%%?e?ﬁeCﬁgkgpﬁﬁg§8?
12 may béhsusitecmed to an enbossing, in order to inprove the
adheigveness with respect to the resin conposition |ayer 11.

10[ 0166] Furt her, at hi cknessof t heconducti ve connecting sheet 1 is not
limted t[@l#3gpeci f iFurntdlere, dhd dendueferabtyndepiineg sheet 0Obely

preferab 3 pm or re, ,and even nore preferably 5 pm or. nor

it her. Mo 4o CRAGSLS] ST crter BBTSE 2600prha N LS bi Bk et avaBty
150 15 pagr elegsideantyever oBr enpr ¢hesablysi00cBMekikess. 1ayer 11lf
the thickness of the conductive connecting sheet 1 falls within the

above raRg€, Ghe iSe@gsdi breltocsupPrérentl yaper the Qealigirayefeso
consi s t Utgd " OfAd heogP fe$laR 160 d4 oM 4Nt 9 geﬁsg%& gt weedh, the

adj acent termnals 21 and 41. Further, it Is also possible to
suf fi ci edtlirgtsecapent heomeehani @al lzomdi ndglst ardgttthef gdwrclr edson

har dened resin. on and the electrical connecting strength
bet ween t %Epgéﬁgggtésg%ﬁaﬁ§'21 and 41.

<<Metal layer 12>>

20
The metal layer (metal foil layer) 12 is a layer
constituted from a metal foil formed of a metal material
having low melting point.
25 [0144] Such a conductive connecting sheet 1 is melted

by being heated at a melting point thereof or more.
Further, since the resin composition layer 11 contains the
compound having flux function, the oxide layer formed on
the surface of the metal layer 12 is reduced due to the
30 action thereof, to thereby improve the wettability of the
melted metal layer 12. This makes 1t possible to
selectively aggregate the metal layer 12 between the



25 Furthernore, it is also possible to formthe connection portions
81 suitable for the purpose or the intended use thereof. <Method for
produci ng conductive connecting sheet>,30 55 nethod. [0167](i)In the
case where the resin conposition is of '‘aliquid state at 25C

In the case where the resin conposition constituting the first resin
conposition layer 11 and the second resin conposition [ayer 13 is of

aliquid %E@ﬁz@néﬁszﬁg ahldr st dhedmt alpd %’@ﬂne’@tién pglf)%fcllg{@rgs 81 are

[0168] The nmetal layer 12 can be forned by rolling a b such as an
i ngot. [O0f&9pNéxt formednerap haydengd psodippetheéneofthe 15 |iquid
resin conposition to attach it onto both the surfaces of the netal

| ayer 12, and then the attached liquid resin conposition is

sem -cure@0agsa predeteep ned teepesadswet lnviehicdongy,ashehe metal
conductive_connecting.sheet 1 in which the resin conpositjon |ayers
11 and® 137aF8" 2611 Gted%on Bbt Aok hePuPPadEs GTPRTRPTAE LY aye] 4550
can be preogucedmef817@idurtikils negand, & Nméheisgds@aher ecthixduresses
of the resin conposition layers 11 and 13 to be formed has 25 to be
control | edOWeRe PESTRTEBAFoST V-1 ePeing and 308 "Ravimgl @ext r egore

thlckness§§eE@Qagfyegsméytiggg§919y passgpe-the meLal 'Qﬂﬁreééndm§9§d

into the Tiquid resin conposition through a bar coafer including bars
provi ded PneéeC@héYaﬁtH@dgu@@CQKUﬂﬂbyOEp2é9|@gOKhéoMEqU|d Tlelss omakes

f?EPQ§ft|99 tpo§ Ebf% %Etagffggglve%yuség resgr%%rcoa%%%n,r %Qgious
kinds of members of the semiconductor device 10 from being
damaged due to thermal hysteresis during connection between

the terminals 21 and 41 of the semiconductor device 10.

15 [0146] Further, from the wviewpoint of securing heat
resistance of the semiconductor device 10 after formation
of the connection portions 81, that is, after connection
between the terminals 21 and 41, as the metal material
having low melting point, appropriately selected is a metal

20 material having preferably a melting point of 100°C or
higher, more preferably a melting point of 110°C or higher,

and even more preferably a melting point of 120°C or higher.

[0147] In this regard, it 1s to be noted that the
25 melting point of the metal material having low melting
point, that is, the metal layer 12 can be measured using a

differential scanning calorimeter {(DSC).

[0148] Such a metal material having low melting point
300 is not limited to a specific kind, as long as it has the
above melting point and the oxide layer formed on the

surface of the metal layer 12 can be removed due to the



of a solid state at 25C In the case where the resin
conposition constituting the first resin conposition layer 11 and the
second resin 5 conposition |ayer 12 i 8of a solid state at 25C,

first, a releasing base nmenber such as a pol yesters sheet is
prepared. [0172] Next, a varni sh obtained by dissolving the 10 solid
resin conposition into an organic solvent is applied onto the

rel easi nghase MpeEci8Ad thenyll i edr@buddPr £8el €4 M Med. t enperature.
In this way, a filmlike resin conposition is fornmed. 15[0173] Next,
two fil mEdaelessi af cdisosietahs raterprdparadlpg cordi metolnhepabote

step, th | aye whi as . 1 n_advanc or i
bet ween t ne’E%TRJIEHIem ?i kfél@r%ééi néggo osT r?tgé]nlsr}irg%ddﬁt?enleetahsgcy gr%g) @‘52?23
usi ng a hedteatald dsam lthd hscowmygortdestconguet | vencoBngct iingdsherd , 20
1lin ich.the resin copposjti |l ayers .11 a 13 are f d on both
Che st atas 55t (e b APy e 43¢ 2 amthe Ty ddlceds 1101 74T n (sl
regard, imibhe Gasenovier es@) foliked 25enet alldrayein 12015, ugeda the),
netal |ayer 12 is enployed as a base nenber, the above nentioned film
resin cofmFESiaiiiows lPRfe CORPEX BOUA t RéNsAlPACesNEf thRe lAkEal

| ayer 12 using a heat rollers, and then they are rolled. In this way,

a rolled conductive connecting sheet 1 can be produced. 30 57 as
descri bed0dd®le is dimoect | yuappiedd lombldictih the iIsurpeetsrosdt ibat

netal .| ayer. 12 d _dr.i ed due to vaporization of_a.splven n en
Theotdy Xl bedd i 4 b A PRI SR Ol To 8y 30 S EnEorfiRd 6RCT,
1 can be Sh-&bsmaaddudday,[ Gl 76] Fewdthetrnimd hhst2gaantlj agpnducthves a

connect i eet including the patterned .nmetal |ayer is produced, _for
cxam o TS HATAPT agHER 5l e gt giarab Faleds y BASEe-ch
nmenber, aRrdsihem |, Unaegassar WeRQJIt | H1.bp bﬁnﬁNaﬂrQM%hﬁé{aEUb&ﬂag,

the metal |ayer froma side thereof usigg adie. Inthis way, first,
the patt &Féd nehal YE§EPOIRT f fedhel SpelyMeiemasid Fidsm |(MrRé tAegi n

conppsi tiQn Bt ai RRd mechanical physical property and the like
thereof.

[0150] In this regard, in the case where the Sn-Pb
metal alloy is used as the metal material having low

20 melting point, an amcunt of the tin contained therein is
preferably 30 wit% or meore but less than 100 wt%, more
preferably 35 wt% or more but less than 100 wt%, and even
more preferably 40 wt% or more but less than 100 wt%.
Further, in the case where the Pb-free sclder is used as

25 the metal material having low melting point, an amount of
the tin contained therein is preferably 15 wt% or more but
less than 100 wt%, more preferably 20 wi% or more but less
than 100 wt%, and even more preferably 25 wt% or more but
less than 100 wt%.

30
[015B1] Specifically, examples of the Sn-Pb metal alloy
include a Sn-37Pb metal alloy (melting point: 183°C).



usi ng the above nentioned nmethod is place onto a surface of the netal
| ayer opposite to the rel easing base nenber, they are |ayered
together using a heat rollers, and thg@ the rel easi ng base nenber is
peel ed of f fromthe netal Iayer 20

[0178] Further,thefil mlikeresi nconposition obtained using the above
mentioned nmethod is place onto a surface of the netal |ayer opposite

from whi chyt-hgerel eashpg-base FrEDES - E@ﬁebgsmdgfekﬁgl% agd- Ehﬁﬂ%—

they 25 are | ayered together using the ers. In |s way,
conduct i v€ - é6AneettirAg adhieat |m@hang1nQ¥n?Fd@ﬁbd&hﬁ|@n8ma§eiﬁgametal

formed on, 9?%? tQﬁeigékgceioqgtthe2@qp%gdlayer Ihqﬂgf DH§Q$QFd alloy

30[0179]In s regar t0 bé not t Fat € net ho
pr oduci ng mbétmngdqnnnma coﬁséco|ngashae® i0gnnotet4 M t2ad otyo th@lﬁb@ge

t d t t b I | ect ed. dependin
The. po poBBIBE Tt Har hY ended irsh BTt TOTRY e SortbEey vane [Eir0

connect | ngo§heet deset| pe%z@b%@—@s& lﬂ%&%lfoblfzgp{m mﬁeﬁ_l@%gon §cht On
portions 81 and the sealing |ayer 80 with which t sem con

devi ce 10288 Y ovABEdEhE018HEIn the formation of the connection
portions 81 10 and the sealing |ayer 80 using the conductive
connecting sheet 1, a nmethod for connecting termnals or a nethod for
form ng coAb&2ii on téunthat,a@coﬂ@ticrﬂglet@m hé prresem¢tahvéntkeon Iix is

used 5< hod. f o onpecting_ter r ei nbel ow, flrst
deta|:|101 N%écr?h |%n8mﬁ€? b2 n%%%cg% *a cgﬁéu?hatbgﬁe t3nndcti oh®
portions 8ppasgribeeseading l@yendBO@r enf oameghpisisigd heetmtbad £pe
connecting 20 termnals according to the present invention.
[0182] FI G-2411d a“GEFtRRAF sétti %dV|%%rex%Ia?%?%ﬁa%ce between the

adjacent terminals 21 and 41, and the like.

15 [0153] For example, in the case where the terminals 21
and 41 are connected to each other in the semiconductor
device 10, the thickness of the metal layer 12 1is
preferably 0.5 pm or more, more preferably 3 um or more,
and even more preferably 5 um or nore. Further, the

20 thickness is preferably 100 um or less, more preferably 50

pum or less, and even more preferably 20 um or less.

If the thickness of the metal layer 12 becomes less

than the above lower limit wvalue, there is & fear that an

25 amount of the metal material constituting the metal layer
12 becomes small so that all the terminals 21 and 41 are

not connected to each other. On the other hand, if the
thickness of the metal layer 12 exceeds the above upper
limit wvalue, there is a fear that the amount of the metal

30 material becomes too much so that bridges between the
adjacent terminals 21 and 41 are formed through the

connection portions 81 to thereby generate a short circuit



met hod for form ng the connection portions and the sealing layer with
whi ch the sem conductor device is provided using 25 the nmethod for
connecting termnals of the present ipyention, and FIG 5 is a
vertical section view explaining a nethod for neasuring a wet
extension of netal balls according to JIS Z 3197. In the foll ow ng
description, an upper side and a lower side in FIG 4 wll be
referred @3 a5 edppper” and "lower", respectively. 59 and the
sealing | ayer 80 described below (that is, the nethod for connecting
termnals according to the present invention) includes: a placenent

step of plAGRg t he .condyct| v nnect | 1 petwee ,Ng
term nal 2{;0"1?43 heat J:(s}lt eg&%fé hg:aethong t he&g%rﬁgﬁg%i V%Pco%ﬁelg#ﬁéashgg
1; and a foumimg/ hatideni mgtstiep Ddyewnri ig orimardésn) ngbuithe resi n not

conposi tion. .[0184],1 n _t.hi.s regard, when the_connection portions 81 10
and’ the SOHTG Payd 0" 3FE fahma MTOIh 1o Tel Hbts € nBLerey Hrs
slightly adi fdrerengot y om erechoot err et weem ¢ haegasetthg) kbetkeskng

conposition layers 11 and 13 of the conductive connecting sheet 1 are
formed ofTt HL bl BhEedith adorfisitidh aRECt Fdecases ihatorReyihien

forned of) the 13 thewmeplkastike resin conposition. Therefore,
her ei nbel ow, descriptions wll be made on a first enbodi nent in which

the resin conposition layers 11 and 13 of the conductive connecting

sheef, 1 f.qr med he curabl e .resin_.conpositiaon, and econd
enbdg?neﬁpﬁﬁé?which%%ﬁége%fe ofﬁ%&ﬁ%ﬁ ?%et?%gﬁﬁg%#a§ F%r%%siﬁaVlng
conposi tilow. meRiirsy pobodi renit=i2h The fribestcendodt iment coanvbtéhg

th i it lLayers 11 and 13 of the cqonductive connectin
Shoet 1 SPESfotmedlf dfe Gir 6FUPFESH SEoHLs LI blici REFadelager 19

pl acementostapneti pkaei-ednt hescopduetirkgigonpectitng sheehote30 more
bet ween the sem conductor chip 20 and the interposer 30 on

preferably 20 wt% or more, and even more preferably 30 wt%

15 or more. Further, the amount 1is preferably less than 100

wt%, more preferably 80 wt% or less, and even more

preferably 75 wt% or less.

[0156] If the amount of the metal material having low
20 melting point contained in the conductive connecting sheet
1, that is, the occupancy amount of the metal layer 12
contained therein is less than the above lower limit value,
there 1is a fear that an amount of the metal material
constituting the metal layer 12 becomes small so that all
25 the terminals 21 and 41 are not connected to each other.
On the other hand, if the amount of the metal material
having low melting point exceeds the above upper limit
value, there 1is a fear that the amount of the metal
material becomes too much so that bridges between the
30 adjacent terminals 21 and 41 are formed through the
connection portions 81 to thereby generate a short circuit

therebetween.



which the wiring pattern 40 is provided; a heat step of heating the
conductive connecting sheet 1 at a tenperature 60 which is a nelting
point of the netal nmaterial or nore aqﬂrat whi ch curing of the
curable resin conposition is not finished; and a curing step of
finishing the curing of the curable resin conposition.

[ 0185] Her ei nbel ow, each of thesteps will be described in detail.
[0186] [ 1] Pl acenent step First, the sem conductor chip 20 and
the interposer 30 on which the wiring pattern 40 is provided are
prepar ed. [PB3BY] Next Furhbecondubei veccoparecyi ngmsheet 4fi st metal

thermal |y r i bonde o0_a_.surface of the interpqgser 3Q on.
whi ch thel§§§?ng§§a¥€gr%ﬂhog?él%?%vfﬁbdau§Qﬁy%§rﬁ%ﬁ%ﬁe%%ﬁﬁ$ég gith
rol | | anmi paspecorta pressendufO188] tontbtsisyatkecasl shonwri dximhle,
4(a), theFéO sem conductor chip 20 and the wiring pattern 40 provided

on the i ntBF pBEEFP3BC Yy BMAPPgnd 8t athed AW nital 2 1M¢e taYehe
term nal s141;s[ B38%LkALt Y 3 WaY s tdie reandugtd e cannectiing sheets 1525

is placed between the semm conductor chip 20 and the wiring pattern 40
provi ded BAreheandt 6VposBO T80 Pirg fefabdtvatld twich athenaes nvhelh sredp¢ate

to the tergin 4 n i d, ho in El 4(a), e
30 conduc%?be@%%nné%?%ﬁéggk%et&€ﬁ$§£€g€§nafﬁ%egon%?essig% %%%éd ¥%Q
t he i nterposepad3@y batowsly biss t erafedaplgom®lessiod bondedlets, t heore

sem conductor chip 2Q .or be 61 thermally conpressi on bonded t
bothﬁghe ?ﬁ?%?ﬁ%%g¥ 98 afft t h&tserfitondal oﬁxgﬁ}p 26 oPE 228 o
vol% or less with respect to the conductive connecting

sheet 1.

If the coccupancy amount of the metal layer 12 is less

15 than the above lower limit wvalue, there is a fear that an
amount of the metal material constituting the metal layer

12 becomes small so that all the terminals 21 and 41 are

not connected to each other. On the other hand, if the
occupancy amount exceeds the above upper limit value, there

20 is a fear that the amount of the metal material becomes too
much so that bridges between the adjacent terminals 21 and

41 are formed through the connection portions 81 to thereby

generate a short circuit therebetween.

25 [015R8] In this embodiment, as shown in FIG. 2, the
metal layer 12 is formed on the entire surface of the resin
composition layer 11. However, the metal layer 12 only has
to be formed on a part of the surface of the resin
composition layer 11, and a shape thereof is not limited to

30 a specific type.

[0159] Namely, in the case where the metal layer 12 is



[0191] [ 2] Heat step 5 Next,as shown in FIG 4(b),the conductive
connecting sheet 1 placed between the sem conductor chip 20 and the
wWring pattern 40 provided on the intgrposer 30 in the placenent step
[1] is heated at a tenperature which is 10 a nelting point of the
metal |ayer 12 or higher. [0192] A heat tenperature only has to be the
nel ting point of the metal layer 12 or higher. Therefore, an upper

imt valde theraolsi 5ot Jd itedshprassPed fiis VALUE, a8chBolongoas

therwattemmrMUre|s a degree t hat 't he met mat eri al move in
the curaBlgereslh cospedi tiarer t batitiss,eachlegreénphat prhdetarinngedf

the cura res onp05|t|on (S not f n shed" by adj usti a_heat
time (e. %h%p %mﬁb%iemlﬁfﬁ %ﬁxﬁ R R 3d 20 ¢ rggufé Qgern’ may
[0193]Sp@@r@g@%ﬂdﬁdtheheaiham&@mﬂaﬂ%patﬁﬁﬁﬂﬁr@@lmaﬁ benpecataee 36
or nnre hl%her than the nelting point of the netal |ayer 12, nore

pr ef eT abPy T ApePaLEFEN168% nnﬁFéeHPéﬁérpFﬁﬁﬁrPhe above melting 25
point, even nore preferably a tenperature 20C or nore higher than the
above nel ting point, and especially preferably a tenperature 30C or
mor e hi gHEAéCRan th§P§l§é\féC#élerngl|@0| AtLG. 30?@194] Fuethér, leberhedt

tenperatyre i,g Set, LoAn appropriate valuye O tB8 face of
heqﬂ ?héi er ﬁ%gc

constltutlons or ke o net al Iay Grable resin
conposi titbr tresin composition layer 11. Examples of the shape of

10 the metal layer 12 include (a) & pattern shape in which
dotted lines are removed from a square shape, (b) a striped
pattern shape, (¢} a polka-dotted pattern shape, (d} a
square—-dotted pattern shape, (e} a checker pattern shape,
(f) a frame pattern shape, (g) a lattice pattern shape, (h)

15 a muitiple frame pattern shape, and the like.

In this regard, each of the above shapes 1is one
example of the shape of the metal iayer 12. These shapes
can be used by being combined with each other or modified

20 depending on a purpose or an intended use of the metal

layer 12.

[0161] Further, examples of a method for forming the
metal layer units repeatedly provided include, but are not
25 particularly limited to, a method for punching a planar
metal foll into a predetermined pattern, a method for
etching the planar metal foil intoc a predetermined pattern,
a method for depositing, sputtering or plating the metal
material through a shield, a mask or the like, and the like.
30
[0162] A type of the &bove mentioned conductive

connecting sheet 1 is appropriately set depending on the



62 be used, but is preferably 100C or nore, nore preferably 130C or
nore, even nore preferably 140C or nore, and especially preferably
150C or nore. 5In this regard, fromthg viewoint that the

sem conductor chip 20 to be connected,"the interposer 30 to be
connected and the like are prevented fromthermally deteriorating,
the heat tenperature is preferably 260C or |ess, nore preferably 250C

or | ower eyen e ef 4 o] 95 t
case mhere§?%e %gndggﬁlvéggg%neg?ﬁﬁbglﬁ 8? 1EPkg g?g%gét %h%h Dsin
tenperatuﬁ@mppﬁetmenaﬂayayeﬂllandsthelﬂeée.As aresult, the nelted
metal layer 12, that is, 15 the nelted netal material having | ow
nmelting point conmes to be able to nove in the resin conposition

| ayers 11{amnd3]13. [or%] Atxaﬁﬂp:il% tiire, thidecaxeder awer psued efrhbee
surface of the netal ¥ 12 is renoved by being reduced 20 due to
the r ucF?Sﬁ“aEPWBﬁst PRe EBRAPGEREURAYVFRgCPPORCEAEL FBRSEORt aRRelS

in the cupablgcE@sisy COMRRSINGN. tIFOr fdH=S reasen, Iiﬂe \&%%)t Iy t¥h8f
t he nelteg nmet al né?ér?ﬁlgﬁgllgproved so t hat 2 metal b ?ﬁéreo
enhanced. 1¥ABief ereablperaeiredonpeal theneriap baphbeueéscey ?Bereof

2051 o0 cihleh ST LI ThInk S bt Mo A8 2oy el gEn L

each ot her orned he surfaces
the term aal 8 RPredrdedhiace dlesperermred tay ﬂ(bﬂm:»ylgokb’mﬂmedhdumtm

t he Iy ductlon action of the oynd_having fluyx function, to thereby
|nprove tﬁ%ma%%%éb?P. @y?ﬁﬁrgﬁngnisgﬁ r%@% ¥4 - netal bond t her eof

W th respect to
Further, in this <case, the conductive connecting
sheet 1 can be also produced by applying the liquid curable
resin composition onto a releasing substrate such as a
15 polyester sheet, semi-curing it (bringing it into a B stage
state) at a predetermined femperature to obtain a £film,
peeling off the film from the releasing substrate, and then
attaching it to the metal layer 12 to thereby be formed
into a f£ilm shape, and used.
20
[0164] On the other hand, 1in the ccase of the solid
curable resin composition, the conductive connecting sheet
1 can be produced by preparing & varnish in which the solid
resin composition 1is dissolved into an organic solvent,
25 applying the varnish onto a releasing substrate such as a
polyester sheet, drying it at a predetermined temperature
to form the resin composition layer 11, and then attaching

it to the metal layer 12, and used.

30 Further, in +this <case, the conductive connecting
sheet 1 can be also produced by forming the metal layer 12

onto the resin composition layer 11 obtained in the same



the metal material is also enhanced. Al so for this reason, the nelted
nmetal material also can be easily aggregated between the facing
termnals 21 and 41. [0198]In the preéﬁnt i nvention, since the netal

| ayer 12 is of the |ayer shape (foil ape), when the nelted netal

| ayer 12 is separated into a plurality of parts and aggregated on the
surfaces of the termnals 21 and 41, it is possible to appropriately
suppress r.e t f he_.nelted - o]
existingH%?F%Fn%gﬂéﬁféégigﬁé;éééﬁ%igﬁgﬁgygrgﬂﬁ%ﬁgh 1%&ﬁ%%h%%tg%8?ﬁg
aggr egat egrosithent ertm nahsrdby Te sfomked iintpossi BEémt cslragla abhyd
pr event hh%dgeneration of the leak current due to the existence of a
part of t'7€ ‘et al | ayer 12 within the 15 sealing |ayer 80. [0199] For
t hese reasons, the nelted netal material noves within the curable
resin con%oggnt and _is selectively aggregated between the term nals
21 amd 41918313 resdit, t2bSassGfoth i AtFIE £D) Lot hePevhinddtontne
portionsy%.gach for ned i, tBe gBL3L-EBLEkIAlaarand L dmd, bef yegpgthe
termnals 21 and 41 so that the tefmnals 21 and the termnals 41 are
connect edot olBREAVDL Here t mdhegh isie sconrethi ore el orfy 8thepbresin
At this ti - u sin conposition is filled so as to
surroundk?ﬁgoggﬁgggt?%gggoﬁﬁfons 81 to thereby formthe sealing | ayer
80. As aresult, it is possible to secure the insulating property

bet n jacent, 30 termnals .and 41. Thi_s es it ssjbl e
to Eﬁgvehpiéﬁ adjaEBﬁ?hﬁ§rnin§Is %%l&%&eﬁf fr8ﬁ1bg?E§ sh8?ggﬂ?t1%i

[ 0200] Theeughcthegabavest eps.dt ke canngaid e pod t s pasi Bilc angditde but
sealing |l ayer 80 are fornmed. However, in the case where the pitch

bet ween tHRePAGFECERE Yt dr HhaPs P2TENd™2TSi S1RACEERL Yt ertt wag BoTe,

probl em LAgt Nafed NendTRl t 8dc?emBbAl, Mt efd al i Smhpt, sel getiyely  the
aggregat ed between the facing termnals 21 and 41, which causes the

gener at i 6higknege Leakrefierahiybeblleen oheladpacenaretprafaapblellafd
o LOZCHhRCLeL 080, SHRAUSI NSRS BEROLYL 000 e Bt o
activity of the resin conposition contained in the resin conposition
avers, 11, and 55 Ls; Lavelet L hec el Led netal Bt o) Al paaol, be, bl on
further study ofwitthgirpresgst ianegrd orsahags, it is possible to
sufficiently fill the sealing layer 80 constituted from the
20 resin composition into the gap between the adjacent
terminals 21 and 41. Further, it is also possible to
sufficiently secure the mechanical bonding strength of the
cured or hardened resin component and the electrical
connecting strength between the facing terminals 21 and 41.
25 Furthermore, it is also possible to form the connection
porticns 81 suitable for the purpose or the intended use

thereocf.

<Method for producing conductive connecting sheet>
30
The above mentioned conductive connecting sheet 1 can

be, for example, procduced using the following production



reveal ed that the above nentioned probl em can be sol ved by
appropriately selecting the conponents contained in the resin
conposition layers 11 and 13 so that ifr the case 20 where at |east a
part of metal ball(s) nmade of the netal” material having | ow nelting
point is provided within the resin conposition layers 11 and 13, the
nmetal ball(s) is heated at a tenperature which is a nelting

t enper at upge+fhgreof or nore according to "test nethods for sol dering
25 resin type fluxes" defined in JIS Z 3197, and then a wet extension
of the nmetal ball is measured, the wet extension becones 37% or nore.

As I esent invent or a conmpleted the present, . )
Covent; on 0387 8505] Fare. (MUK SIS G SRR Ep L 0T PREST R bgon 1o

bal |l (s) tofbe bhyaidedtaceosdi p§°to the "test nethods for sol dering
resin type fluxes"” defined in JIS Z 3197 can be cal cul ated by
measuring a dianmeter of the nmetal ball(s) before being heated is

defined as "D’ fiMinand=8c hahght ehe G2 dihe MBMiG s DAl dd SdoREt SELDELNY

heated is defined as "H' [mm], and using the following formula 1
based on thesélfshsuesd v A4ex0siBli0p04}&/¢94 1+ apIHYR xsg@ond -resin
formula 1 i+ Morey i fically,-first epar [ pet. te
90 (for ei%zﬁ%?%?‘ 1Me?ngt %98% &3(:%%( C@\fd% h?iﬁggac%%ﬁ%%eia;ch??g?? J?r%r%g’
Next, a rekeénmebaposavéonl?ayerpidphasing a 10 thickness of 30 pmis
formit on the copper plate 90, and then nmetal balls 91 each having a
di ameter "D' of 0.5 nmare placed on the resin conposition |ayer 11
(see FIG [6168). 15[ 0RO5hAsatihel awptmal 1bakbhn9ld ofbendgedyf dfolling a
neasurinﬁ?ghe wet extension include, a netal ball forned of a netal
al | oy comPaPRf ngiak $2a3% 19@Chetal s selected fromthe group
consisting of tin (Sn), lead (Pb), silver (Ag), bismuth (H ), indium
(I'n), zinc (an, nickel (Ni), antinony 20 (Sb), iron (Fe), alum num
(Al), gol BO¥&R) , gerRentumtice) mahalcobpeer (@9), isr dinped oreteanthe
used, shuty ] s,N9t paLiic imted the : g
them it J|'s(§]'|é)r eferre tﬁ%@ﬁ%&{%ﬁg}ﬁ ng(% f%ﬁr%c 251%f 2 n- P@g@rrrgta he
all oy, a Sm=Pge€s met akhal Inoytal daSerAgléet adnadl [therastaensgotached
conponentlthergof can be used, .and . . .
iquld resin composition 1s semi-cured at a predetermined
temperature. In this way, the conductive connecting sheet
1 in which the resin composition layers 11 and 13 are
20 formed on both the surfaces of the metal layer 12 can be

produced.

[O0170] In this regard, in the case where thicknesses
of the resin composition layers 11 and 13 to be formed has
25 to be controlled, the resin composition layers 11 and 13
having desired thicknesses can be easily formed by passing
the metal layer 12 dipped into the liquid resin composition
through a bar coater including bars provided in a constant
distance or by spraying the liquid resin compositicn to the

30 metal layer 12 using a spray coater or the like.

{01711 (ii) In the case where the resin composition is



nore preferred that a nmetal ball formed of a Sn-37Pb netal all oy
(melting point: 183C) or a Sn-3.0Ag-0.5Cu netal alloy (nmelting
point: 217C) as a nmmj or conponent thegiof 30 can be used. 66 the
nmetal balls 91 forned of such a netal “all oy becones 37% or nore, it
is possible to nore selectively aggregate the nelted netal materi al
between the facing termnals 21 and 41. As a result, the occurrence

of the | eak cwnent 2-het weenthe adjacent termnals 21 and 41 can be
appropriately prevented or suppressed. [0206] Next, the nmetal balls 91

pl aced on the resin conposition |layer 11 are conpression bonded using

"
*

a thermo- 10 c Si b i chine. (e.qg.. "TW1-200AB .

b oduced by TSURUBASVECHANILE 28 i 5o st camppaaty oh” gare toF uEia
nmet al baltdhs 9lirst erdetidedoipboithenr eaiyarcanpaesid i tie | agesndl resee
FIG 5(b)). 15[.0207]In this regard, the at |east a part,of the netal
ballséglcgﬁ\ Sﬁg§opolﬁ§?§hﬁéﬁdﬁﬂ Ghtd ?%ﬁl?e§Fﬂt%oﬂgo§%tFoanﬁﬁér #1
by bei ng rcorpass onakendedmpEeweven | bsi s apr gberkadet-hat sacpart is
havi ng about 1/100 to 3/50 of the diameter "D' [mn] of each netal
bal | 91 P¥e@FFédded 20 thereinto, and nore preferred that a part
havi ng about 1/50 to 3/50 of the above dianeter "D' is enbedded

t herei nto. If the part of each netal ball 91 falling within the
above rari@d7i2zd enbed@ded i nteo tvhendesi nobdmposit | Gy | djpesolying5 the

o O SR GRS SR, L SRR ETRVE DYt D s

conpound “Ravi'ng FI"ax FURCHT
| ayer 11onft@208hEur tbeeasihg coadet imasbemnderahi athdrhe drateal 38 a
balls 91 are conpression bonded to the resjn conposition |ayer 11,
are, for PESERpLEMIZEE (ETROTGAYLEr 50PN, TR ® eplr at ufé 1B 186 CraRda
tinme of 3oReaRdsconbyt abemaet 67

15 [0173] Next, two film-like resin compositicns are
prepared according te the above step, the metal layer 12
which has been, in advance, formed is put between the film-
like resin compositions, and then they are layered using a
heat rollers. 1In this way, the conductive connecting sheet

200 1 in which the resin composition layers 11 and 13 are
formed on both the surfaces of the metal layer 12 can be

produced.

[0174] In this regard, in the case where a rolled
25 metal layer 12 is used, the metal layer 12 is employed as a

base member, the above mentioned film resin compositions

are layered on both the surfaces of the metal layer 12

using a heat rollers, and then they are rolled. In this

way, a rolled conductive conneciing sheet 1 can be produced.
30

[0175] Further, in the case where the rolled metal

layer 12 is used, the wvarnish obtained in the same manner



limted thereto. [0209] Next, by heating the netal balls 91 at a
tenperature higher than the nelting point of the netal 5 material
having |l ow nelting point constituting e netal balls 91, the netal
balls 91 are nelted (see FIG (C)). [0210] A tenperature of heating
the metal balls 91 only has to be higher than the nelting point of
the netal 10 material, but is preferably a tenperature 10C or nore

higher thag thessBibEAg NOIE Ofs the Jftal, matenialy BRAAcMLELh  the
preferably a tenperature 30C or nore higher than the nelting point of

t he net al swafereal . of5[ 021€l] Foether, laveirne I headi ngirted metus  to

bai s 91 Lapprelerabhy o3 seconbogr mone and, mors, prelerany about,

20 seconds. y sefting e cohdi'tions © ing the metal 2
balls 91 tbivalags each falldédigcondbiditdecahny¥etiaggehekhe 1 can be
entireties . of the nmetal balls 91 can be substantially uniformy
nel t ed. [655%]?@?@?c%§ide | ayers formed on surfaces of the 25 melted
netal balls 91 are renpoved by being reduced due to the reduction
action of the conpound having flux function contained in the resin
conmposi ti 6ALT@&Yer 11FuFbkerhi s ABasoithithe mEtad et & bafprdggtive

wetly extend,oBcifg GoRRer E%éiﬁd?%%eg)g‘c%erhi@g} pge’{t_\'ﬁfel gre fhe

conpound 30 having flux function sufficiently ex e reduction
action theredficedhefoel ¢eanpbe al 2 bahést dev el yyext endpbacefieonopper

pl at e 90. ntrariw,.se, in the case where the 68 caonpound having .
Pt WoncE T S Ba0 e PP oM e 4 s CERE. PBAUETICSE SReR o Cher By e
t he nel t edeti®tad bal hslflcdot oy vhdehyteXt eadepnithe goppes phateof
90. 5[0214] Next, the nmelted nmetal balls 91 are hardened by beinf
cool ed, andtheR ThE-redin “OdFpdati dritislyertiel BT RDIRRE + ntover

solvent spsthatndéd. i s renoved fromthe copper plate 90 (see FIG
5(d)). 10[0215]In this regard, as the solvent, the sane

15 [0177] Next, the film-like resin composition obtained
using the above mentioned method is place onto a surface of
the metal layer opposite to the releasing base member, they
are layered together using a heat rollers, and then the
releasing base member is peeled off from the metal layer.

20
[0178] Further, the film-like resin composition
obtained using the above mentioned method is place onto a
surface of the metal layer opposite from which the
releasing base member has been peeled off, and then they

25 are layered together using the heat rollers. 1In this way,
a conductive connecting sheet in which resin composition
layers are formed on both the surfaces of the metal layer

can be produced.

30 [0179] In this regard, it is to be noted that the
method for producing the conductive connecting sheet is not

limited to the above mentioned method, but can Dbe



solvent as described in the curable resin composition (a), which is
used for preparing the curable resin conposition, can be used.

15[ 0216] Next, the height "H' [nm of ggch nmetal ball 91 exposed on

t he copper plate 90 by renoving the résin conposition |ayer 11 is
measured, and then the wet extension "S" [% of the nmetal balls 91 is
obt ai ned using the above formula 1. 20 [0217] According to the present

I nventi onypd e 1case whaererbhe yebeSX{ SRS tBe [JhrPbst h%f““t%'e

balls 91 obtained using the above formula 1 is 37% or nore,

conpound HEnegc upe filneetsiodn is sufficiently exhibiting 25 the
reduction action thereof in the resin conposition |layer 11, so that
the oxide layer fornmed on the netal |ayer 12 can be reliably r enoved
by the rddd@dlon acmhm1cdhﬁutﬁxnnn¢onméci$n@osséétedésctebéabb%ove
aggregate the | ted tal material betme n the facin t rnina s 21
and 49 36 THPSaneicds FPIBHREI o1 t GORPRFLRPP AR It AL e the
suppr ess dhe igenearatd o iy 1the hieadkn ctié e@émb@bmeatbbed@dw@emb is
termnals 21 and 41. 69 [0218] Further, the wet extension "S" only

has to b@r3MGd-nore, but is preferably 50% or nore, and nore
preferably 50% or nore. This nmakes it possible to nore 5 reliably
aggregate the nelted netal material between the facing termnals 21
and 41. H®8Adr, thils dilso ﬁakmstionp@§gﬂ®aaQQnmﬁmﬂtmniaoetyOpseﬁént
or suppr Ln i_sture,resistan 0 alin ayer

ohi chPnoard oater cHathe BeVercaid “Brahal G, e Ru T D tnaSRaDERS P hux
10 functisoret] Q219 muittet bye, cantecthey séudynaistbe prasenbd for
inventor% has reveal ed that there is a correlation between the wet

ext ensi off OTELNGF (NGRSO Dal 1Y HNd FrCAG 9 o the present

invention is used.
15 <Method for connecting terminals>

Hereinbelow, first, detailed description will be made
on a case that the connection porticns 81 and the sealing
layer 80 are formed wusing the method for connecting

20 terminals according to the present invention.

[0182] FIG. 4 is a vertical section view explaining a
method for forming the connection portions and the sealing
layer with which the semiconductor device is provided using
25 the method for connecting terminals of the present
invention, and FIG. 5 is a vertical section view explaining
a method for measuring a wet extension of metal bkalls
according to JIS Z 3197. In the following description, an
upper side and a lower side in FIG. 4 will be referred to

30 as “upper” and “lower”, respectively.

[0183] A method for forming the connection portions 81



15 value of the resin conposition layer 11, and thus the wet
extension "S" of the nmetal balls 91 can be nore reliably set to 37%
or nore by adjusting the acid val ue ofﬁghe resin conposition |ayer 11
to a value of 3.0x10-5 to 1.0x10-2 nol7g. 20 [0220] Here, in this
specification, the acid value of the resin conposition |ayer 11 can
be obtai ned based on "Petrol eum products and | ubli cants-Determ nation

of neutrakpzation nuahenhy deffdedgin R H B Ipeddw  (that is, the
[0221] Specifically, in the measurement of the acid value of the resin
conposi ti Bathagerfor], coheeeesia dewpésitisorreconsiingt tng e pesfant

conposi tiop %§¥§Bni.l (AROUL.Q. 2 Q) gfagérﬁéﬁ’k"egté”t o, gcefong, {100, y11)
to preparée 3075 F8si n conposition sorution, this FesPn c%np05|?|on
sol uti on tentlittatved cwinthlkca isgdidhadtydl oskdecaguaauts ngol it iroind 0s 05a
nmol /L) ushng a goten ionmetric titratign, and 70 a titratjon curve is
dr awn “Usi A5 POEBnPFaleabtBAatie EPRFUFDF VEeCGRNCCRTRG0BRESbr biluRRd
by KYOTO ELEGIREY /G2 MANVRACTARING €0curiHg Jor hardenfid, dBe resin
defining a weight of the resin conposition as M[g], a concentration
of the so8PURPHYHE®BRI de aqueous solution as C [nol/L] and an anount
of the sodi um hydroxi de aqueous sol ution dropped (titrated) up to an
end point, which is an inflection point on the drawn titration curve,
10 as A [[P18&he aci dnvahie cagalrd,calheul dthed amimeritien fpdtoivwmg 81

formula 2. [,0222] Acid.val ue, [ nol/ = (AXQ/M... fornula 2 15The
acigq6glu%n%f%§ﬁ% ngﬁﬁngon%%%? i%# Iﬁégrc%ﬂ?W%dbréggpﬁﬁﬁfninm?E%OdS
range of 8h&xd0eb 40elsDxdR:elymdlfgerant fbee pschesabby batkbenrange
of 8x10-5 to 5x his nmakes it possible tqQ nore reliabl

éO-B_ﬂPI/%. T !
set the wetSextdadi dnof TERR MECHIP BT E™112¥e85%ldr FRffeld ©of the

conductive connecting sheet 1 are formed of the curable
resin composition and the case that they are formed of the

i5 thermoplastic resin composition.

Therefore, hereinbelow, descriptions will be made on

a first embodiment in which the resin composition layers 11l

and 13 of the conductive connecting sheet 1 are formed of

20 the curable resin composition and a second embodiment in
which they are formed of the thermoplastic resin

composition.

<<First embodiment>>
25
The first embodiment in which the resin composition
layers 11 and 13 of the conductive connecting sheet 1 are
formed o©f the curable resin composition include: a
placement step of placing the conductive connecting sheet 1
30 between the semiconductor chip 20 and the interposer 30 on
which the wiring pattern 40 is provided; a heat step of

heating the conductive connecting sheet 1 at a temperature



20 [0223] Further, an anount of the conpound having flux function
contained in the resin conposition layer 11, that is, the resin
conposition slightly varies dependi ng.on the kind of the conpound
having flux function to be sel ected, @g but is preferably in the
range of about 1 to 50 wt% nore preferably in the range of about 2
to 40 wt% and even nore preferably in the range of about 3 to 25
W% Thi §iRkes d o RS P Joidel bAbEYe SpbrdNenactdi ¥l yg ah-Eheng
resin conposition layer 11 to a value within the range of 3.0x10- 305
to 1.0x16E2 wl¢ly. cuzingureh i he theadlliphae$ €n caobeepliitd oaci s not
represen - he Ve | : tic.c | i Ld
represen:fggll%ée%jﬁe ag]bova‘e Lg{l% gsée% (gfr %g}%llgié?p e#lg?a Fggﬁﬁeé%aﬁg%g
t he aboveurentlicomed icarboyylsiic iaci.ds. By 5 sel ecting such conpounds
as thﬁ conmpound having flux function, it is possible to nore reliably
set the acid value of the resin conposition [ayer 11 to a val ue
within theislsqve ramgeeik®e10225] Acgerdi ngr t otpech grapshodsifiar e
form ng the caonnection portions 81 and the sealing |layer 80 using the
conduct i #&SEEAREE: itRgdshédt -1 descri bed above, the connection
portions 81 can be formed by selectively aggregating the heated and
melted netal material between 15 the termnals 21 and 41 and the
seal i ng [[&}86180 corsdtli t ubkaicément t fieegur abl e resi n conposition can
be fpormed so as to surround the connection portions 81. As a result,
since the generation of the | eak current 20 between the adjacent
term nal s 21 ahitr#dd, i sheeldeahilgprpieent echby gecurdgthde innswbakieng
property _therebetween, it . is possible tqg_ inprove the connection
P abi | 7Py et otn the FaF i HaPe 58 and041%: R GUGACHna “EoRRECEFBH-
portions 81. 25 [0226] Further,also in afine pitch circuit, electrical
connection of a plurality of termnals 21 and 41 can be carried out
all at od@&87furt het§dite, B ScuFiPRgUCha Veur gBNBeEESNS c6RE6SI t Lonipn
the fiext :ateRah3l, cbhpk8s39.R088HALE £ LTBLOYELNE MeERAlhedbooser
strengths of the conngctlon portions 81 and the sealing |ayer 80"

30 on which the wiring pattern 40 is provided using a

machine such as a roll laminator or a presser.

[o1s8g] In this state, as shown in FIG. 4(a), the
20 semiconductor chip 20 and the wiring pattern 40 provided on
the interposer 30 are aligned so that the terminals 21 face

to the terminals 41.

[0189] In this way, the conductive connecting sheet 1
25 1is placed between the semiconductor chip 20 and the wiring
pattern 40 provided on the interposer 30 in the state that

the terminals 21 face to the terminals 41.

f0190] In this regard, as shown in FIG. 4(a), the
30 conductive connecting sheet 1 1is thermally compression
bonded to¢ the interposer 30, but may be thermally

compression bonded to the semiconductor chip 20 or may be



72 [0227]1In this regard, during this step [2], the sem conductor chip
20 and the interposer 30 nay be heated in a state that they are
conpressed so that the facing terninal§121 and 41 are nmade close to
each other.For 5 exanple, in FIG 4(b);" by heating and conpressing
the sem conductor chip 20 and the interposer 30 using a nmeans such as
a wel | -known thernoconpressi on bonding machine in a direction of

maki ng t hepeghase ,t %o%@%@sg%ﬁr borladdS RS e 1o f&@%@ééy sgnLLgl

a distance between the 10 facing termnals 21 and 41. makes It
possi bl e tbei apmégenthetelrechipcadl.connection reliability between the
facing termnals 21 and 41 through the connection portions 81.

15[ 0228] Furt her, during the conpression and the heat, ultrasound, an
el ectric filogabdior the2l)i keHemy dre=@pplied to the conductive
connecting sheet 1, specific heat using |aser, electromgnetic

i nduction or the like may be used. 20[0229][3]Curing step

Next, after they&onnechison fonli onsn8l g the seal i ngd ayepn8Qchave
been formed in the heat step &2], bé curing the curable resin
conposi ti 6ANNERELIBEaFNAGT] AyBtaged2BesveeRetneseeni edpdufde80FThPs20
makes it siblLe to.suf fj.ci I e; i cal :
feliabilit §éb§?ﬁe8’tﬁgﬁﬁé Patiely NS en g‘%?%@c%ﬁé%‘%%‘%@ 30 in
portions 8heapdathmentcharpcdll130 sr dldadizd idty bytémpeseabiagvhayleris

o0 D) A PSP RETBESL AL DB D8 Lnsbh a5y st st e curi
i nsul ating property of the sealing |layer (insulating area) 80. 5
[0232]The[8E5£?g of gh%égﬁwﬁgéééﬁgigggogggii%Lﬂp ggnbe the melting
point of the metal layer 12 or higher. Therefore, an upper
limit value thereof is not limited to a specific value as
15 long as the heat temperature is a degree that the metal
material can move in the curable resin composition, that is,
a degree that “the curing of the curable resin composition
is not finished” by adjusting a heat time (e.g., by
shortening the heat time).
20
[0193] Specifically, the heat temperature is
preferably a temperature 5°C or more higher than the
melting point of the metal layer 12, more preferably a
temperature 10°C or more higher than the above melting
25 point, even more preferably a temperature 20°C or more
higher +than the above melting point, and especially
preferably a temperature 30°C or more higher than the above

melting point.

30 [0194] Further, the heat temperature is set to an
appropriate value depending on the constitutions or the

like of the metal layer 12 and curable resin composition to



be carried out by heating the curable resin conmposition. A
tenperature for curing the curable resin conposition can be
appropriately set depending on the copstitution of the 10 curable
resin composition. Specifically, the tenperature is preferably a
tenperature at |east 5C |ower than the heat tenperature in the heat
step [2], and nore preferably a tenperature at |east 10C | ower than

the heat ptenprat ung. 15Marerspgsi{i aably. dhend.LnMpertar 8rbserabiy
preferably 100C or higher, nore preferably 120C or hi gher, even nore

pr ef er ablly0L80®Br meirgherevemd megpech ot f§rdp kY erldifl’y 160Cmmrehi ghed.
Furt her, . r i r bab or lower, nore preferably
PShELSTRG BLUEe. L5101 S58re0bK 00

260C or n~nore pre or lower, and especially

preferably 240C or lower. If the curing tenperature falls within the

above. range, kﬁ}istgossible to sufficiently cure the curable resin
il

conpodi ti on, &Bi abi§FPrEventrRG t He'CondbEYPIL Eondd@l ngthe

sheet 1 teefcbatngtbheerapl yodeeopposenedoefiD288: Thhedghothe above
st eps, the connection portions 81 and the sealing | ayer 80 are forned

bet ween PRe SEMRGIMAcESHC chip 20 kindafRe PHRERPEREr 30TonthArealile
Wi ring péEE@E@ontﬁﬁ{gPr(E}ﬁ'ed%%ﬁt?’(%eﬁ?)%%@ﬁ%ee”ﬁo%f@fgﬁ?a%/leyzgz60°C or

The second enbodi nent "in which the resin conposition 11 and 13
of the céadacti wereonneefengbihieel54°@r eotor redenf thaedt hevanpl mstéc

resijy co Lt [ ude; an_placenent step of placing the
con B%tiggggg%ﬁggyiggbsgegF gogeﬁétmeen t he sem conductor chip 20 and

the interposer 30 on which the wiring pattern 40 is provided; a heat

step of ?ﬁghhfg t he_conducti ve connecting.sheet 1 at .a tenperature
which is ting pBi ntRef $3RE net T SratdS afoBAUREANEr anan8EtWRT ch

the therpgppkasti ¢srg6kRcgOAROSLEROR dOmEORSELEYL | At RELEESL Byer 12
conposition layers 11 and 13 is softened; and a hardenlng step of
har deni ngSt ReltAdr noPFadt reskési nteenpostedonetpb2dayser &2 nbelkalw, dach

of tfe strESnuhtbabRedar dgseLLbed hivistal by hO280hL 1} 51 ACemBALsStEP

be able to move in the resin composition layers 11 and 13.

[0196] At this time, the oxide layer formed on the
surface of the metal layer 12 is removed by being reduced
20 due to the reduction action of the compound having flux
function contained in the curable resin composition. For
this reason, the wettability of the melted metal material
is improved so that a metal bond thereof 1is enhanced.
Therefore, the melted metal material can be easily
25 aggregated between the terminals 21 and 41 provided so as

to face to each other.

[0197] Further, the oxide layers formed on the
surfaces of the terminals 21 and 41 are also removed by
30 being reduced due to the reduction action of the compound
having flux function, to thereby improve the wettability

thereof. As a result, a metal bond therecf with respect to



Also in this enbodinment in which the resin 20 conposition |layers 11
and 13 are forned of the thernoplastic resin conposition, the
conductive connecting sheet 1 is placed between the sem conduct or
chip 20 and the wiring pattern 40 provided on the interposer 30 in a
state that the termnals 21 face to the termnals 41 in the same 25
manner as described in the first enbodiment in which the resin

conposi ti I 3:ar r he b r
conp03|t|gf1!e ?%3%%]%%t%gg?is%gpgége gﬁgaﬁ%eghe g%%grgggeﬁﬁgg T

the w ri nghpatneriredionesapr ovdtoedidn eheopleamenkat estsip 1}aggsegeaeed
at a tenp o ohLnt _of e netal |ayer 12 or
hi gher . gFggg%ﬁA&ﬂE ? Fingera%hégglg %?e?e?agpy a tenperature 5C or

nore higher than the nelting point of the netal |ayer 12, nore

prefen§bl ﬁﬁ%ﬁnpera ur 1OC or nore higher than, the above mel ting
poi nt , viﬂ e pre Br By PE SF6¢ e gt ird 206 67 nbhe IH‘?E‘?]%rlﬁH%

the abovelpelid ngepaim , mpgre%@ﬂﬁeal | Yoﬁ?lefs@f Y, ayheAPeal uhe 808
or nore higher than the above nel t%®$ poi nt . Sé ] Specifically, the

heat tenpBfARlréav§rsdi tics apeOBrApp¥ ophtat & \PdMI@ldéipYenfdﬁ nigg s t Ard
const it ut hgpect LA ohl khed s&ﬁﬁcrgeg e | BYEr 12ndfd Lo L NGIJTOP] st c

resin conpodsitron, for sef toava ue\Mt
sane tenpesapgBelbéﬁgeoagp@espmubeelwnﬂﬂm@ﬂ&&ﬁ st gprd@ntofa tiheraboye

menti.oned,_first odi 0239]1n the ca e where the conductive
conneg)Plnigzjgsheetl%m%1 mr%%% ﬁagfL éé éf?%nﬁﬁ?ﬁ ure, WP%Qlﬁet €| ayerh
12 is mel tedpoASt foriedulverst el nehted et athd@yebeldg tdpirddatddieon

nelted netal naterj al haV|ng | ow nelting point cones to 25 be able to
move in t heSr 5 idiipbsAti-on 1dYiet sMekesndl 3 possible to reliably

prevent the generation of the leak current due to the
existence of a part of the metal layer 12 within the

15 sealing layer B80.

[0199] For these reasons, the melted metal material
moves within the curable resin component and is selectively
aggregated between the terminals 21 and 41. As a result,
20 as shown in FIG. 4(C), the connection portions 81 each
formed of the metal material are formed between the
terminals 21 and 41 so that the terminals 21 and the
terminals 41 are connected to each other through the
connection portions 81.
25
At this time, the curable resin composition is filled
so as to surround the connection portions 81 to thereby
form the sealing layer 80. As a result, it is possible to
secure the insulating property between the adjacent
30 terminals 21 and 41. This makes it possible to prevent the

adjacent terminals 21 and 41 from being shorted.



[0240] At this tine, since the kind and the anmpbunt of the conpound
having flux function contained in the thernoplastic resin conposition
is set so that the wet 30 extension q&ithe metal balls 91 beconmes 37%
or nore in the present invention, the oxide |ayer fornmed on the
surface of the netal layer 12 is reliably renoved by being reduced
due 76 to the reduction action of the conpound having flux function.
For this peaggn, theywettabilify of mel dret al.,mmt erjal o L§;
inproved[so tﬁat a netalb%Ond t%eré%%ﬁﬁ% eﬁia ced. Tﬁerefore,et éon
nmel t ed mppalt imatseBilalancartse taddgid ylaaggr eifat ®uk bEo weed. t hBowever,
termnals_21.and 41 provid sq as .ta face to,_each other .
| 0241] FURPher s Cf B ss S A TR erhos e ned BT T | S T3LP s
of the | ayeanshapeigf abkrshapehervheast heptdbmeht 6 artal thayeeltadi s
separated into a plurality of parts and aggregated on the surfaces of
Che tor niRARS FETSEIa) bbsl ot b apbt | ABEFFISHFPr S 161%7br BNt
a part ofathagmektednaBtabil ayer 42 fromexisiddy whd hianihe: 1681 Br
conposition |ayers 11 and 13 without being aggregated on 15 the
t er mi nal $hg1lewki sungaRes pPetpessi bhe sgipeEnabigrpivgént 2ihend 41.
generation of the leak current due to the existence of a part of the
metal layer 12 within the sealing |ayer 80. 20 [0242] Furthernore, the
oxi de | ay€r81for medAdierheaBursHpars ofva hetueym phl s @Uviant 4uchr ea
al so g enpved1by Bei Bger EQES@thQEVEHtBBg,r_@E’Uﬁhboar§@¥159m¥0£e{7§§led
conpound haV|ng flux function, to Lheregﬁglafrove t he wet abllttg
t her eof . CR&Ca frésule a fetal asond tther FRF rESPeBt FEMPBSEhACD
met al matenikalinks alisot@phansseth Abspolaribhi slapasodn,11t hendelltedis
metal material .al sq.can be. easil regat ed between_the facing, .
or m nal SOSELEHA 4275 02451 FaT ¢ MEZE  cabOrer The waITed matal high
mat eri al s80embieslw thoneghtetihbenwpbasthe tesinangbapdheandahd.is
sel egdively aggregated between the termnals 21 and 41. As a result,
as shown in FIG 4(0), the connection portions 81 ‘
[0202] A further study o the present inventors has
revealed that the above mentioconed problem can be solved by
appropriately selecting the components contained in the
resin composition layers 11 and 13 so that in the case
20 where at least a part of metal ball(s) made of the metal
material having low melting point is provided within the
resin composition layers 11 and 13, the metal ball(s) is
heated at a temperature which is a melting temperature
thereof or more acceording to “test methods for soldering
25 resin type fluxes” defined in JIS Z 3197, and then a wet
extension of the metal ball is measured, the wet extension
becomes 37% or more. As a result, the present inventors

have completed the present invention.

30 [0203] Here, the wet extension “$” [%] of the metal
ball(s) to be obtained accerding to the “test methods foxr
soldering resin type fluxes” defined in JIS Z 3197 can be
calculated by measuring a diameter of the metal ball(s)

before being heated is defined as “D” [mm] and a height of



77 each formed of the nmetal material are formed between the termnals
21 and 41 so that the termnals 21 and the termnals 41 are connected
to each other through the connection Qgrtions 8l. 5 At this
time, the thernoplastic resin conposition is filled so as to surround
t he connection portions 81 to thereby formthe sealing |layer 80. As a
result, it is possible to secure the insulating property between the

10 adj acepfetgephnahs) 21s pngeddy H@iﬁg”@&@@eati@?&éf£ﬂéﬁté%f*ﬁ4E#Hﬁh,

prevent the adjacent termnals 21 and 41 from bei ng shorted.

[ 0244] Accondi Hging $heh = nervHodw forriwtar hgbeRedl®ncdrreest imersured
portions the sealing |ayer 80, the connection portions 81 can
be fornmed by Selectively aggregating the heated and nelted net al

mat eri al between the terminals 21 and 41 and the sealing | ayer 80

consti_t ut m the_t her nopl astj ¢_resin conposition can be 20 forned
so as o E&?&% nd the EBLnécbe%;%%rfiLﬁg 81. formuf%sfa result,
since the generation of the |eak current between the adjacent

termnals 21 and 41 is reliably prevented by securing the insulating
property ther eb¥fRediPe s iqalily polski Pt e PHEPABEBVESt Be TuTECtR bite
reliabili tenngnaks 21 4 : gh4the .co j .
portions %%.@?%%ﬁg?Eh?Eﬁérﬁgn oPﬁ a'ﬁﬁSQ%i%cﬁhg?#éuﬁf? §%12?§%%%§¥Eﬂ
connect i ob. &f ma)pl ur Ald:tty, oh teesimalcompbsand ol tapebe Idar hagdnguta
al | once. Furtherpore, by hardening the thernoplastic_resi
conpggiti%%l?%n?%% %ggéﬁsﬂ%% T%]?or$§gipni§jﬁ%sg? %rtgiﬁﬁﬁréﬁh 3
mechani cathet r eaghbs bafl 1she lconneact hatipgr ta aisarlt eand~bheocsea.isngum
| ayer 80. [024 3] Hardening step 5 . Next, after the connection
portions ¥4 aRdHE sl iThg |59@5n8§%wfé%a it HESRedt G-
step [2],5hy)hardening the thernoplastic resin conposition, the
sealing layer 80 is fixed (secured). 10 [0247] This nmakes it possible
to sufficiently secure

15 [0205] As the metal ball 91 to be used for measuring
the wet extension include, a metal ball formed of a metal
alloy containing at least two metals selected from the
group consisting of tin (Sn), lead (Pb), silver (Ag),
bismuth (Bi), indium (In), zinc (Zn), nickel (Ni}, antimony

20 (Sb), idiron (Fe), aluminum (Al), gold (Au), germanium (Ge)
and copper ({(Cu), or tin alone can be used, but is not

particularly limited thereto.

Among them, it is preferred that a metal ball formed

25 of a Sn-Pb metal alloy, a Sn-Ag-Cu metal alloy or a Sn-Ag
metal alloy as a major component thereof can be used, and
more preferred that a metal ball formed of a Sn-37Pb metal
alloy {melting point: 183°C) or a 8Sn-3.0Ag-0.5Cu metal
alloy (melting point: 217°C) as a major component thereof

30 can be used.

In the case where the wet extension measured using



both the electrical reliability between the termnals 21 and 41 by

t he connection portions 81 and the nechanical reliability by the
sealing |layer 80. 15 [0248] The harden'&g of the thernoplastic resin
conposition can be carried out by cooling the thernoplastic resin
conposi tion which has been heated in the heat step [2]. 20 [0249] A
nmet hod for hardening the thernoplastic resin conposition by cooling
the thermpRl aldq HEILR ©0aNReSHEHOBs thah LSmeaMehhod,f BEchixkngythe
sealing layer 80 is appropriately sel ected depending on the

consti t utirori@te 4 het 255t Resmppll astticc est nsebrpobielvnaggpeeate cahey,
such a mehadd s, Anorapiialely setacled LLop.a iRl nod L l, fnat iy abhy
cool i ng the thernoplastic resin conposition, a hod f'or sprayi ng
cool air 4tlo t herd her nbpbasti c trlesi pooamesicdsl oafandchd hd dakkecudBen?9
is preferably | ower. than the | ting point of the netal |ayer 12.
Speci?icé@%f%epheTHE?deﬁ?ﬁ@c?gﬁperEé%ﬁ%P%%Sth@athé? pl 4sti EFesi A
conposi t k@R roprpuekerabrkvanteaperakupprd@seqr nore |ower than the
nmelting point of the nmetal 5 layer 12, and nore preferably 20C or
nore | ower than the above nelting point. Further, the hardening
tenper at ypgo@f the hgrmoplast e L8tk COMPASi tipld s Bhefiglablys5QC
or higher, nore preferably 60C or higher, and even nore preferably
100C or kicghesition layer [fi the hamdeasadgonehpedatiureiof sthehermo-
t herympl Lc.resin Go ition falls within{ L[ nge,. the
conrboti onpSerEinl GETRAN oM Rer Bhnr y o B ied e TRl Rponltes
80 can ekki hisUkEBaeMEemRNNEAL. r €3i Sttanceas db bedesubtpatt b§ the
possi bl e t ppropriately secure the insulating. property.between the
adjacentm?gﬁiiﬁﬁﬁ252§aaﬁé ﬁTgﬁﬂaegolHBPetLEIFﬁgFg ﬁB@P@%Ft%HB Tayer
adj acent 1tergeBaksc21lsapd)41 from bei ng shorted. 20[ 0251] Thr ough

t heabovest eps, t heconnection portions 81 and the sealing | ayer 80 are
formed between the sem conductor chip 20 and the interposer 30 on

whi clfsth_efowv?rlg Pather th &9 Loyl dede 226 04%4din Lhis, regayd, (hbe
present invention is used for €lectrically connecting the termnals
21 of thmetal balls 9% only has to be embedded into the resin
composition layer 11 by being compression bonded. However,
it is preferred that a part having about 1/100 to 3/50 of
the diameter “D” [mm] of each metal ball 91 is embedded
20 thereintoc, and more preferred that a part having about 1/30

to 3/50 of the above diameter “D” is embedded thereinto.

If the part of each metal ball 91 falling within the

above range is embedded into the resin composition layer 11,

25 the oxide layer formed on each metal ball 91 can be removed
by the compound having flux function contained in the resin

composition layer 11.

[0208] Further, the conditions under which the metal
30 balls 91 are compression bonded to the resin composition
layer 11 are, for example, set to a load of 50 N, a

temperature of 80 °C and a time of 5 seconds, but are not



sem conductor chip 20 and the termnals 41 of the wiring pattern 40
to each other by form ng the connection portions 81 in the first
enbodi nrent and the second enbodi nent, but 30 is not limted to such
an use. The present invention can be ed for electrically connecting
termnals of electronic conponents provided in various kinds of

el ectroni c devices. 80 Exanpl esoftheel ectroni cconponent si ncl udea
sem condug¢t it&¢ fefbgld substrate,a flexible substrate and the

i ke. 5<Met ornlng connection term nal according to the

pr esent invent|0n> Next, description will be nade on a case

that the tion portions 81 and.the ealin | ayer are, formed
10 using fgggﬁgthod $%¥Efor§¥ngh%%ﬁh%%tl ete?%?%gleg%ﬁg?diﬁb td"t he
present itwepétoturg 0263 Hgr t Bhancases halstingcopsesti ¥ t ensl nadsa BS

and a reinforcing | ayer 86 are forned on the surface of the 15
seni céndd&?%‘?rjc%f ph?G’lS‘H WREhTEhE1PEr RHAls 22naFetpFoVF déde amjtal

then the sem sonduct s &bt H1 20 PNs W Chr-d hﬁeppé@eg é@npi@rm@)a)l S 85
and the relnforC|ng | ayer 86 have been forned is bonded nDunted) to

t he surface of the interposer 30 on which the wiring pattern 40 is
Lo ded 4D L S SRS oR 80505, E1 AN R 50
made only has to be higher than the melting point of the metal
10 material, but is preferably a temperature 10°C or more
higher than the melting point of the metal material, ahd
more preferably a temperature 30°C or more higher than the

melting point of the metal material.

15 [0211] Further, a time of heating the metal balls 91
is preferably 5 seconds or more, and more preferably about

20 seconds.

[0212] By setting the conditions of heating the metal
20 balls 921 to values each falling within the above range, the
entireties of the metal balls 91 c¢an be substantially

uniformly melted.

[0213] Here, oxide layers formed on surfaces of the
25 melted metal balls 91 are removed by being reduced due to
the reduction action of the compound having flux function
contained in the resin composition layer 11. For this
reason, the melted metal balls 91 wetly extend on the
copper plate 90. Therefore, in the case where the compound
30 having flux function sufficiently exhibits the reduction
action thereof, the melted metal balls 91 widely extend on

the copper plate 90. Contrariwise, in the case where the



on a nmethod for formng the connection termnals 85 and the 25
reinforcing |layer 86 onto the surface of the sem conductor chip 20 on
which the termnals 21 are provided. %QZSS]FIG. 6 is a vertica
section view explaining the nmethod for form ng the connection
termnals so as to 30 correspond to the termnals of the
sem conductor chip. In the follow ng description, an upper side and a
Lower s deaidubkC b g | £h6. ! eLekieln! O S FARPRINE ARdexh QUL ¢, 81
respectively. [0256] The” nethod for form ng the connection termnals
85 and t edugitidfoor giaig draydre 8@ fdesdrd ezl ted ove k| alkl s afl 5do not

| acenent_. f ci_ng e ct. cgnnecting sheet 1 onto the
gurface g?%%ﬁg'%gﬁgéﬁn ECF%E 8%&%%30 %%%ﬁh%@h the termnals 21 are
provi ded; and a heat step of heating the conductive connecting sheet

1. 10[0257]In.this regard, when the connection termnals 85 and the
el i or o MG Wyer 88 e TG L156t TR oh ek HodaLt RGP oFaares by
slightlydiifferemidd omeachnehhaihdbetyeen thepease bhatidhe resins
conposition layers 11 and 13 of the conductive connecting sheet 1 are
fornmed ofliRe1Y¥SdcurEl? edr siivegdnpesi thelk aid the reavsechafratheyhare
formed of t har,roplaastisC r @5i-n sition. Ther ef or e,
hereinbefﬁ&ﬁgﬁé?gﬁggtﬁgné%%Fl?%Eé §3g296n a third enbodi ment in which
the resin conposition layers 11 20 and 13 of the conductive

connect i et 1 are for.ned of the curable resin conpositjon and a
fourth e#%cz)g‘lgﬁrent AP heryegaarrede'f ortfed oict h%o%ﬁ%ﬁqﬁbpl Lhe e
conposi t isenvedb<gBhided canedi mantttre Therihl ¢ dresbedesrpbsinivhi ¢h){ he
resin co os%ﬁLon | ayers 11 and 13 of the conductive connectin%isheet

1 are which 1is used for preparing the curable resin composition,
can be used.

15 [0216] Next, the height “H” [mm] of each metal ball 91
exposed on the copper plate 90 by removing the resin
composition layer 11 is measured, and then the wet
extension “S” [%] of the metal balls 91 is obtained using
the above formula 1.

20

[0217] According to the present invention, in the case
where the wet extension “8” {%] of the metal balls 91
obtained using the above formula 1 is 37% or more, the
compound having flux function is sufficiently exhibiting
25 the reduction action thereof in the resin composition layer
11, so that the oxide layer formed on the metal layer 12
can be reliably removed by the reduction action. As a
result, it 1is possible to reliably aggregate the melted
metal material between the facing terminals 21 and 41.
30 This makes it possible to appropriately prevent or suppress
the generation of the leak current between the adjacent

terminals 21 and 41.



formed of the curable resin conposition include: an 30 placenent step
of placing the conductive connecting sheet 1 onto the surface of the
sem conductor chip 20 on which the terggnals 21 are provided; a heat
step of heating the 82 conductive conriecting sheet 1 at a
tenperature which is a nelting point of the nmetal material or higher
and at which curing of the resin conposition is not finished.
5[ 0258] Her ei nbel ow, each of thesteps will be described in detail.
[0259] [1] Pl acenment step 10First, as shown in FIG 6(a), the
sem conducPéi8thi p 28upiberdedhd thet hextensiinal S'¥1 anln diede wf e
| ower surtage ther i's epar ed. Xttt he conductive
connecting§§hé%? f%%%’15bgﬁerﬁél&?x%%%%gggii%H°bdﬁ6e&KF§L(pF§gedm%ﬁ?
t he surf apeebértheéysamisconduabee.chi ph26 amkehi ch:t pesktebenals Rdre
are provided,using a machine such as_a roll |am nator or a presser.
207 0264] | HELHFE ey GG dUAT | T6 LR TG BREEE 13 miicdet ot st
with the termhgaksralnexposad ifdt he surfacendf, t BEiSEMIGONGHOLY it
chip 20 on which the termnals 21 is provided. 25[0262][%Ekbat.step
Next, as SRBWAPASFIFC 6THRTLAHHE sHduck T veerbnAEc Ry rsisset L g isial of
paver 12)n8i 8gele O dN& SHIACE: OlerleNes 8L AGNAUSH 66! RirARONS01 6D
occur due to an excess amount of the compound having flux

10 function.

[0219] Furthermore, a further study of the present
inventors has revealed that there is a correlation between
the wet extension “S” of the metal balls 91 and an acid
15 value of the resin composition layer 11, and thus the wet
extension “S” of the metal balls 91 can be more reliably
set to 37% or more by adjusting the acid value of the resin

composition layer 11 to a value of 3.0x107° to 1.0x107?

mel/g.

20
[0220] Here, 1in this specification, the acid value of
the resin composition layer 11 can be obtained based on
“Petroleum products and lublicants-Determination of
neutralization number” defined in JIS K 2501.

25

[0221] Specifically, in the measurement of the acid
value of the resin composition 1layer 11, the resin
compositicn constituting the resin composition layer 11
{about 0.2 g) is dissolved into acetone (100 ml) to prepare
30 a resin compeosition solution, this resin composition
solution is titrated with a sodium hydroxide agqueous

solution (0.05 mol/L} using a potentiometric titration, and



30 provided in the placenent step [1] is heated at a tenperature
which is a nelting point of the metal layer 12 or higher. 83 [0263]A
tenperature for heating the conductivg0 connecting sheet 1 is set to
the sane tenperature at which the conductive connecting sheet 1 is
heated in the heat 5 step [2] of the first enbodinent. [0264]1n the
case where the conductive connecting sheet 1 is heated at such a

tenperat W e¢ithgcmBhalclayer 112 ks Rl tednfsaa &St hgehked e

metal layer 12, that is, 10 the nelted nmetal material having | ow
mel ting pditategnmedet 6-be ‘@S GW noveroducelde bEsii ThpbSECTEANICS

layers 11,306 t this.time, since the kind and the anount
of the c%ﬁ%ou%%ﬁﬁgégﬁg% Fdxlggﬁéfion contained in the curable 15

resin conposition is set so that the wet extension of the netal balls
91 becones 37% or. ngre ig,the pr esent inv%nE%on, t he oxi de Lsger
formed on the SUf'fat¥ GFTiRE"Fetal’StdPer 12§ rEPLALFY™PEfDVEd biS
bei ng reduced] dues t echhentedugbnonoactinen ebdihn copmeuntidaniagng ollsux

function. For this 20 reason, the wettability of the nmelted netal
mat eri al S99 Ytorowsd Csd MRt 1a 2mst an BERYNthefedhs sodiNEndydroxide

Ther ef of gl STel s e 1B aly RS 8| ¢ cans be. pasi Ve a0gheaatsdoahe,

the surfaces of the termnals . 25[ 0266] Further, the oxide layers
f ormed omwhtiled s faaceishiofeathieon epovimial an 2ihar érakvsotigmpedrnbyulbeieng

reduced due to reduct ion ,acti-on of_ the conmpound, having f. ux
et S on 24 ot hbf By Tifor 60805 hit S0e ¢+ Pt Rereots 5 bl e,
met al borfdltlherieof fuirtdulwegpect to the nmetal 30 material is also

enhanced. Also for this reason, the nelted netal |ayer 12 al so can be

easily aggregated onto the surfaces of the termnals 21. 84

[ 0267] Furpiohernor e, inkithepiRsSqMoli/myent i@rc)yvnce -t ke raRtual ol ayer 12
is of the | ayer shape (foil shape), when the nelted netal |ayer 12 is
separated into a plurality of

15 The acid wvalue of the resin composition layer 11 is
preferably in the range of 3.0x10™° to 1.0x10™% mol/g, and
more preferably in the range of 8x107° to 5x10"° mol/g.
This makes 1t possible to more reliably set the wet
extension of the metal balls 91 to 37% or more.

20
[0223] Further, an amount of the compound having flux
function contained in the resin composition layer 11, that
is, the resin composition slightly varies depending on the
kind of the compound having flux function to be selected,

25 but is preferably in the range of about 1 to 50 wt%, more
preferably in the range of about 2 to 40 wt%, and even more
preferably in the range of about 3 to 25 wt%. This makes
it possible to reliably set the acid value of the resin
composition layer 11 to a value within the range of 3.0x10"

30 ° to 1.0x107% mol/q.

[0224] Furthermore, as the compound having flux



5 parts and aggregated onto the surfaces of the termnals 21, it is
possi ble to appropriately suppress or prevent a part of the nelted
netal layer 12 fromexisting within t resin conposition |ayers 11
and 13 wi thout being aggregated on the termnals 21. This nakes it
possible to reliably 10 prevent the generation of the |eak current
due to the existence of a part of the netal layer 12 within the
reinforci RAnkayeh, 86nel @468HEQN ot keSS Jx8AIMN S iherdldLhi®i by the
material 15 noves within the resin conposition layers 11 and 1§f t hat
is, the cabaBfe rfesimileonpbdlti oF andhe s sepmetivel waathpreygdted antd
the surfa t erm S I 15.S e, by goolin

conduct i vggégg%g%{a?{%ggghg&% 1%8%26 S %%Arlnnuif% Ii?g b§( é), t]]héé ggéﬁgﬁ??%

t er m nal su8édeaathofigr nedte 2Gikafve hencharidered metdloxyatieri akidese forked
on thgssurfgceﬁ.of t he ﬁerninals gl. At this tiae, t he cur?PIe
resi n conposFrronRdi sSEFT ed®LBOYRIP o 3%r r bRd THEPRORNect? BhI ux
t ermi nal s£8bctoohperiaby 185 daydndihe kei horLi ng1liayek 8%t Ashd acid
result, it is possible to secure the jnsulating property between the
adj acent ¥dhnRcPLoflEerifisidl sSCE®ROTH; ohakagert 1Eo§§i 9 evalng eV iblbiy
prevent the-aghgcentacoanection termnals 85 from being shorted. 30
85 connection termnals 85 can be formed by selectively aggregating
the heated and nelted netal material onto the terminals 21 and the
rei nf.or ci er 86 nstituted fromithe curabhle resin conposition
can gg{fopg%%gzo as %%8%§§h%$oU%% tlgﬂ%oﬁheceggﬁ%te?ﬁ%na?ggﬁﬁggA§9§3
resul t, itomseposshbperthosecdre drie tmsubati hggpiapert Bobaiveen the
adj acent conpection termnals 85. [0270] Fyrther, aJso.in a

sem conduS?dPUCht B 20 SRAPERG 16 a %?%Iiﬁy o$e§%¥h?%%lsaﬁfvﬁwoviﬁ@%
at a finecpiieduidhe pburabhty of ceapectjeon AarENals, 85 £B0-Hevely
formed so as to corresgond to the termnals 21 all at once. [0271]In

this regat @ WRtHYI t k1§ StepP-9P] anehaefs ahrigkel vEaaderiadt | gt soret
1 and st heygem gpdugt e chitp 20 qrayspe hgatedpin ashaty t%ﬁ%%o

are conpressed so that the conductive connecting sheet a
t er m nal sc@is@reuhade Tiose the eaciradtleer reEdn exanpbeitinnFl Gan6(ix

by heati C ssin e_conductive connecting sheet 20 and
Che som et ofd TAT pte0itt Syt e A B LG PR PR R Cner
conpressi on bonding machine in a direction of making themclose to

each other, it _is possihle tg constantly control a_ distance between

t he conducti ve?CoRnd&S Mg shgdtce Hid IHE TR hdt’s B3¢ T9a%S Fake_ Tt

25 possi erdded MY e AgARgAt | eR aapPAAISt Y 20f Lhe NMBhitedsnetaliaply
material onto the surfaces of the termnals 21. [0272] Further, during

the conprREATYN S RhestRAIING e rivvuiafinm RIeRITEYE fherdboivedr

eat ue) g | aeer L QT ot romagnet o) pduct on or THET Ko ey b hebd
between the terminals 21 and 41 through the connection
portions B81.

25

[0226] Further, also in a fine pitch circuilt,
electrical connection of a plurality of terminals 21 and 41
can be carried out all at once. Furthermore, by curing the
curable resin composition in the next step [3], it is

30 possible to improve the mechanical strengths of the

connection portions 81 and the sealing layer 80.



86 [0273] Through the above step [1l] and the above step [2], the
connection termnals 85 and the reinforcing |ayer 86 are forned. That
is, the nmethod for form ng connection-,4{ermnals according to the
present invention is used in the 5 placenent step [1] and the heat
step [2] for formng the connection termnals 85 and the reinforcing
| ayer 86. [0274]1In this regard, in the case where the curable resin
conponentigzpysed asi heiesi n-LRMRONeRE, GRS aikhed | RtdQ thejresihe
conposition layers 11 and 13, it is preferred that the curable resin
conposi tiwu@wwwml%ocan@dtgﬁ tid e edt eff [Py PRI Semikes
it possihle to_re-nel e inf [ I .86 i.ng t n
t he seni?ghd%cfg%t%ﬁi%h%% gﬁgﬁﬂi%ﬁgtﬁgnl%%%gggiSﬁytgﬁﬁ?n§P§§8§gfgﬂ§nd
t he rei nfieroiimg llsay2l 86dhade been mudvi dédses touabeld onthert.he For
surface of the interpo 30 which the wirin attern 40 . s

or ovi fied SEUSISy By (Bl ety SLEh a Sdm BBRANEE or ik 17 I 6 dan B
t he conneehiiericeictioralhi§b amdahbethel NidrtiRgdray® 86ihgve heans
provi ded onto the surface of the interposer 30 on which the wiring
patt ern &8s 35 GviGdd  REHD H§SERECOBRAESEIOR PerRiR4El §agbiafRdirha

reinforcingd-ayen 86ssonbhabgt heneqnnectson L& ENA S XM € it is
remel ted, and then 25 cooling them it is possible to formthe
connect i ®yspditliconso8icandtahelseatdmgréhyer 80 dfetrnvisen biefieveen  the

sem conduyct chi 0] e W ri pat ter.n 40, 276] 1 n_t hi
enbogl(?ne#t%,cqtg“ﬁeh%%rrﬁjb?%fge;z?n %%’ﬁrpg%ént L3%1?(35 Ig%}ﬁ %i rllgd Q%g%Jthler eran
conposi t iloprioagertshel leaadt iBcas thaneesionc argiardntl iand Bep@edén the

t her eof ists i.n_a.non-cured state. Therefore, by curing the curable
resin 83 CoMod T2 end ST b | Sy Ug0 Fotr PYBASCHAPE RREGIONE
possi bl egtiQ 1 nprove nechani cal strengths of the connection portions

81 and the sealing |layer 80. 5<<Fourth enbodi nent>> The fourth
enbodi ment in which the resin conposition layers 11 and 13 of the

condugti y@oe@qnect i ng sheet 1y@FendormRd Oindhes{her maphasti e hesin
conposition include: a 10 placenment step of placing the conductive

connect i g tsheeund, oant kéestirfiacédiefldt he $bmi dohdunrsr behpp2@ednto

which th ern ar ovi ded; a heat 0 eat. ng _t
conduct i \?gteco%]?lgg%?%é&%hecg?rggeéﬂtﬂlaéjt es?flrp%rtat Er‘ e %ﬁ%%ﬁf}é gje%égl tigrslég%
poi nt of lekerpetdkcktapangh2tde hnghetiandoat thi thke may be used.

20 [0229] [3] Curing step

Next, after the <connection portions 81 and the
sealing layer 80 have been formed in the heat step [2], by
curing the curable resin composition, the sealing layer 80

25 is fixed (secured).

[0230] This makes it possible to sufficiently secure
both the electrical reliability between the terminals 21
and 41 by the connection portions 81 and the mechanical

30 reliability by the sealing layer 80.

[0231] In this embodiment, especially, by using the



15 the thernoplastic resin conposition constituting the resin
conposition layers 11 and 13 is softened. [0277] Her ei nbel ow, each of
the steps will be described in detail7 20 [0278] [ 1] Pl acenent step
Also in this enbodinent in which the rgsin conposition |ayers 11 and
13 are fornmed of the 25 thernoplastic resin conposition, the
conductive connecting sheet 1 is thermally conpression bonded to
(Placed op).kBecsucbach obohBessebaondueiy Chib,20: e Wil Lhgnce
termnals 21 are provided in tﬁe same mannel as described Th the
third enb8dirieat higwhirnhl timg r edisnossnpoesi £ onid ayerss ikl 30 tandmdBe
are forme . C e resin.conmposition. ln this Y,..the .
conductivgegéﬁéggtiﬁégg%%ef nakes ¢ ﬁ?gctpﬁfg?FE%ecﬁgrﬁpﬁalgeiilng
exposed i bathe sintatetohgtheeaB88s8em conductor chip 20 on which the
terniqﬁls 21 is provided. [0279][ 2] Heat step 5Next,as shown in

FI G 6(D), the conductive connecting sheet 1 (netal |ayer 12) placed on
the surfage29bjthe sepibcenduahobrching 2Q::Qm hicdys thedgsda Nal o 2dah s
provided in the placenment step [1] is heated at a tenperature which
is a nel tPAGCHBrREDoPUE Hey neeal 1ngyehe 1ounabbe heghercoqpegdiien. A
tenperatu i t d i n LN 1.1s t.fo
the sae [ oNBararars BT wA SR N bt e EothenrThe s Lhbat “sf
heat ed i napheohedttdby stegr [ 2epehidihg f bnsttiembedimmnttudi@281plEn the
case ere }hﬁ conductive _connecting s eet.igislheateqlat such a

t enpérat UF&T Y he Astal 1SRRI 1 el PRACIAL CE M deultthe + HeheT T Bare
metal |ayes p2efihabliys,a 20ehberaeled J®t akapat 9@l 1ayi N@Haew the
melting point comes to be able to nove in the resin_conposition

layers 11874 41STPEH2BYTRAL LEhiEet 8L StFPe tde 1Y BHTE ties beraint Y

of a temperature at least 10°C lower than the heat temperature.

15 More specifically, the temperature 1is preferably
100°C or higher, more preferably 120°C or higher, even more
preferably 130°C or higher, and especially preferably 150°C
or higher. Further, the temperature is preferably 300°C or
lower, more preferably 260°C or lower, even more preferably

20 250°C or lower, and especially preferably 240°C or lower.
If the curing temperature falls within the above range, it
is possible to sufficiently cure the curable «resin
compeosition, while reliably preventing the conductive

connecting sheet 1 from being thermally decomposed.

25
[0233] Through the above steps, the connection
portions 81 and the sealing layer 80 are formed between the
semiconductor chip 20 and the interposer 30 on which the
wiring pattern 40 is provided.

30

<<Second embodiment>>



t he conpound having flux function contained in the 25 thernopl astic
resin conposition is set so that the wet extension of the netal balls
91 becones 37%or nore in the present 4nvention, t he oxide | ayer
formed on the surface of the metal layer 12 is reliably renoved by
bei ng reduced due to the reduction action of the conpound having fl ux
30 function. For this reason, the wettability of the nelted netal
material is i mproved-saqt Baboaifehal shondthereel Lssephapaedsition
Therefore, the nelted netal material can be 89 easily aggregateé

ont o t he laweefrgcds. ofnd he3t eEnthal so2dudtdr@3|Fanndwring hehaxt dé are

| ayers f 0 u . rm.n ar.e_al eppved by
being 5 ?%gﬁ%gdqgigg?% ?ﬁ%gﬁéﬁg%F%2§ %%Fg%hqgﬁmﬁﬁﬁﬂ%%ﬁﬁoﬁﬁahﬁgginan
flux funetlearmena thepeby piprcavie the wehtiabilivkycbhereafingAshaet 1
result, nmet al nd thereof with respect to the nefal material is
S0, SnhaRLaEEnATEl AR sRor T Mo b Wt S L P By e 2531 86
can be easiiky aggs egatefgonae tEdnt heo sukf asessiofed;heat eelitnadse@lor
[0284] Furthernore, in the present invention, since the netal |ayer 12
i s of th8SR&}EF $REPEQIWBIAL SFapOnnetema He9rdl t ed@ ket atemagsptepej s
separal edpigho 1 PL Ukl L KgOhokacPaE o 0D 2087 LRl Rl O 0oL PRs gher
surfaces of the termnals %1, it is possible to appropriately
suppressaord preaventwiai@art Ofe t heheelrogd amstial | aperinl2 £ooprextsbnng
within the resin.conpositiaon l.ayers 11 apd 13 wi.t hout .bein :
nor Ehat Sa76n L EREBET okl St TRButnaRESel hiarhl aTt o 1 bl §°20
prevent tbe&tgand;atiandof & hehlagalenduiyr enstede t®f t hévagxicsilience ehea
part of tge netal layer 12 within the reinforcing | ayer 86. [0285] For
these r ekBGRUCPLREETE FEA REATPASEEIPAN 25 noves w thin the resin
conposition layers 11 and 13, that is, the thernoplastic resin
conposition_and is selectively aggregated onto the surfaces of the
term nal $02341As a Fegginbedsvwshowra¢h FIoE 6EDE, tHeerdnnadtilon be

terthalaeggrﬁggg forped.ef the metal material are fornmed on the 30
surfaces of the termnals 21. 90

[0235] il Placement step

Also in this embodiment in which the resin

20 composition layers 11 and 13 are formed of the
thermoplastic resin composition, the conductive connecting
sheet 1 is placed between the semiconductor chip 20 and the
wiring pattern 40 provided on the interposer 30 in a state
that the terminals 21 face to the terminals 41 in the same

25 manner as described in the first embodiment in which the
resin composition layers 11 and 13 are formed of the

curable resin composition.

[0236] [2] Heat step
30
Next, as shown in FIG. 4 (b}, the conductive

connecting sheet 1 placed between the semiconductor chip 20



conposition,the thernoplastic resin conposition is hardened so as to
surround the connection termnals 85 to thereby formthe reinforcing
| ayer 86. As a result, it is possibleé}o secure the insulating
property between the 5 adjacent conne Pion terminals 85 This makes
it possible to reliably prevent the adjacent connection termnals 85
from bei ng shorted. [0286] According to such a nethod for forning t he

10 connecti.gn A&l 1 el s, S0 pndo! s 1R ILAT SO LAVl 88, Lher 49 1o

connectlon ermna can be for Yy s€ ct'l Vel grega
heat ed anprueiﬁed méhal that epilakensha theepermuﬂalasyuhQJEEd at a

rei nforci er 86 cons ituted fromthe thernopl ic resi
conpositig% % %%r?owﬁéﬂ s6%aé PEt E%HQUPP&@ﬁdCFﬁéﬁﬁbﬁW%%%% yer 12
term nal so85nidgen. result, it is possible to secure the insulating

property between the adjacent connection termnals 85. [0287] Furt her,
al so i°n a seniconductor chip 20 having 20 a plurality of terninals 21

provided phog7{ine Pht glqyt %@%ﬂdﬁ%e% g%%%%‘abg% er{‘érﬁ&é?a@ére

can be forned so as to corres to t m na at  once.
[0288] I n $hEs aregards @u@hﬁg‘tth@nst@p pﬂ@ltiM@ gﬁlmmndmﬁtmhe metal

connectin etf,1 and the sem.c nduct or_ chi y.be heate

state th ? f gyi%Tem%%e essed?%gyt%aEeTQQF%g%H%cf¢v %56W%3?qﬁﬁ§her
sheet 1 aﬂfﬂﬁlazﬁhetft@rrﬂb”tﬂies Zklaregrageiekoseetreneapbret heref&EBibly a2
exa in FIG 6 y heating and .conpressing the conductive

b)
conn Pt. NEBRRE? B4 %o 2a@né|? tRE JEMiToRdGEESr ERRDP JO'usPREVE meehsing
such as ayeht ; kiowned hes el 1 ¢ OEEEPéﬁéJSéMB(b&n@é e PRCH8€30YC 8or more

di rection of naklng t hem cl ose to each her, it is possible to 91
onstantl@i%QﬁﬁrQﬂaQi%ﬁ%t%ﬁ@%ﬁkﬁﬂkﬁ%ﬁgtwﬁﬂ%%nduct|ve connecti ng sheet
1 and the termnals 21. This makes it possible to inprove aggregation
capacity of the nelted netal material onto the surfaces of the
term nal s[@238F [ 028%p¢autrfhex]lyurihyg hbetcm&mpesstomeoﬁstm&ﬂuﬁn,an
ound, an electrlc fiel

| d
condast | VPRATREN T hg SRt SoBERALTT | O hebroud i Tsarions (B2 the

el ectronegiied | ofi neluet mytaQr thegeki ke W&Mdb&wedhei’ﬁoplastlc resin
composition, but is, for example, set to a value within the
same temperature range as described in the heat step [2] of
the above mentioned first embodiment.

20

[0239] In the case where the conductive connecting
sheet 1 is heated at such a temperature, the metal layer 12
is melted. As a result, the melted metal layer 12, that is,
the melted metal material having low melting point comes to

25 be able to move in the resin composition layers 11 and 13.

[0240] At this time, since the kind and the amount of
the compcocund having fiux function <contained in the
thermoplastic resin composition is set so that the wet
30 extension of the metal balls 91 becomes 37% or more in the
present invention, the oxide layer formed on the surface of

the metal layer 12 is reliably removed by being reduced due



[ 0290] Thr ough the above step [1l] and the above step [2], the
connection termnals 85 and the reinforcing |ayer 86 are forned. That
is, the nmethod for form ng connection %grninals according to the
present invention is used in the 15 p? cenent step [1] and the heat
step [2] for formng the connection termnals 85 and the reinforcing
| ayer 86. [0291] As descri bed above, in the case where the connection

term nal s .85.are far . t fa o] he 1.C0 r i
20 on mh?gh F & tg%ﬁﬁ%gﬁ§%2lg§Fzgéro&?de%?gbycé%§§§ﬁg tﬁ%ggéﬁdu% Pge
connect i dgnsiltéetn.1 ofoar ehAss wrerneohhe thennegtt mi tiarym el sh85maf eetio

be fornmed, .and_t hen .heating it, the nelted netal |layer 12 |s ,
selecting§agg§P§§§F§ o %ﬂgﬂ#aﬁﬁfﬁ§1§ﬂ§ﬁ td Tﬂﬁ?gb§o?érﬁb?§e?ﬁe}s
connect i @hnhterrianal s Bird AA82] Byhpl agd Ng=@uaR ta1Serk €0AYHTt Uarthip
20 on_whi ch the connection termnals 85 and the reinforcing | ayer 86

. . 7
have beeRdSidVi dEFLGIEG chddieac ey tHanina ks pdsernd0430r5AVRAREN

the wiring patterr 42 s pLey deds heating the connection term nals
85 and the reinforcing |ayer 86 so that the connection term nals 85

are renelted, and then 92 cooling them it is possible to formthe

connecti tions 81 _and the_sealing_|ayer 80 between the
senicondﬁ@?%?ﬁchip fﬁrgﬁg%fhelﬁﬁﬁﬁﬁﬁ §5F9§§ﬁ 4b?V%TB§%%1Ir?%qﬁ%s the
enbodi menketatlhéatber dfAplasbifc thesilayecoshapent( fbsicehkaenedwhant bie

resin. co ition layers 11 and 13 as the resin conponent. Therefore,
t he ﬂ%er%ggiﬁgtﬂﬁe?ggi&a€§ﬁboggtﬁﬁh AR AAr ddiist By Pidthafgtidobl ed

as deSCf%ﬁQQ‘ﬂs@%\éﬁ-adﬂé&ﬁ@eWm the sealrbegsl ayertHd 80rhsniixeds,
(secured), which nmakes it possible to inprove the nmechani cal
st r engt ha Cofl 5t FESEGMMEC i MR G- Bl FHPRIRS Sl i PEcYaykragpart

[0294]ThB?ugﬁetﬁgﬁggﬁeﬁE%B§1&Q?@QnTQCEEBB existing within the resin
composition layers 11 and 13 without being aggregated on

15 the terminals 41. This makes it possible to reliably
prevent the generation of the 1leak current due to the
existence of a part of the metal layer 12 within the

sealing layer 80.

20 [0242] Furthermore, the oxide layers formed on the
surfaces of the terminals 21 and 41 are also removed by
being reduced due to the reduction action of the compound
having flux function, to thereby improve the wettability
thereof. As a result, a metal bond thereof with respect to

25 the metal material is also enhanced. Also for this reason,
the melted metal material also can be easily aggregated

between the facing terminals 21 and 41.

[G243] For these reasons, the melted metal material
30 moves within the thermoplastic resin component and 1is
selectively aggregated between the terminals 21 and 41. As

a result, as shown in FIG. 4(C), the connection portions 81



15 termnals 85 are fornmed on the surface of the sem conductor chip
20 on which the termnals 21 are provided and the reinforcing |ayer
86 is formed so as to surround to the,fpnnection term nal s 85.

20[ 0295]In this regard,the nethod for form ng connection term nal
according to the present invention is used for form ng the connection
termnals 85 so as to correspond to the termnals 21 of the

senicondugggﬁ %Q& e%omﬁ“‘h.S @QBl”dBéé?&éf{§P&hfggm%§ebe éHeE%Qt
i nvention 25 can be used for P

orm ng connection termnals (bunps) on
t er mi nal st¢ehentiodel) ehdel étt romi chegnpohentiseprnivaded 21n wadi otlse

ki nds of t ' [ . EX I f. th t [ t
nol ude ot SEHHRRRLCLbr Y ef O A FI'N bI%6 SUBETT aPE aRd CRECHPR. T30

93 connectéonnetef ghnabrtides s&m conductor device and the el ectronic
devic% according to the present invention have been descri bed
her ei mabove, the present invention shall not be limted thereto. 5

[0297] For exanplte, g h. She UCt HE € +ERRSELY UELRG the icoNdUEldd & ion is
connectlng.sheet of the present invention is substituted for an
arbitrary-stledt vce havityy shersand fidret connastipn Reertisns 81 to

bi I 0 02 F her,
ar bi traryg st r UG urf%sfmg S0 n@égﬁnaadga;tg&{’oéperetﬁz%h[a ?ééufﬁt g% poe

or nore arbitrary steps nay he nethod for cohnécting
t er m nal sp@ssilke netchodetaref othe ngirconectnon rreipmal Beceedhngtho

t he present. 15 invention. E LES 299] Next, description will be
nadqun §3%%???%te ﬁﬁﬁFB@lﬁﬁégﬁéuﬁ?e% ht EHVE%t@%%?Szé% possible to
reliably prevent the adjacent terminals 21 and 41 from

being shorted.

[0244] According te such a method for forming the
15 connection portions 81 and the sealing layer 80, the
connection portions 81 <can be formed by selectively
aggregating the heated and melted metal material between
the terminals 21 and 41 and the sealing layer 80
constituted from the thermoplastic resin composition can be

20 formed so as to surround the connection portions 81.

As a result, since the generation of the leak current
between the adjacent terminals 21 and 41 is reliably
prevented by securing the insulating property therebetween,

25 it is possible to improve the connection reliability
between the terminals 21 and 41 through the connection

portions 81.

[0245] Further, also in a fine pitch circuit,
30 electrical connection of a plurality of terminals 21 and 41
can be carried out all at once. Furthermore, by hardening

the thermoplastic resin composition in the next step [3],



[ 0300] 1. Eval uati on met hod On a term nal connection body
manuf act ured by connecting facing termnals to each other using a 25
conductive connecting sheet obtained @? each of Exanples and
Conpar ati ve Exanpl es, electrical resistance between the term nals,
ease of conduction pass (connection portion) formation, and presence
or absence of a netal layer remaining in a sealing |ayer
correspondi t : tk t Gt i r
roasur od o AT a a Sosor ARG LS The POl o g et odD g O Ene
[ 0301] ( 1xEneectiical presiishan8é and theReskdtiagcéabetrwdén the facing
term nals of the manufactured term nal connection body was neasured
by a 5 four-termnal nmethod (resistance neter: "Digital Miltineter
VOA7510" [pradgced by 3NVWATRME&LEGTRI 640, LTD., neasurenent probe:
"9771 PIN TYPE LEAD' produced by H OKI E. E. CORPORATION) at 12
point%. A case that an average value thereof is less than 30 nQ is
eval uated as "Mox@nd arecase {Q-thabnR8-aVEKagso¥al ygst hgreofnls 8Renma
or nore is evaluated as "B". [0302] (2) Ease of conduction pass
f or mat i oree3ORY10 apygirr $ lofhavee Hemal P teadyi ral sheofhede abepf 421 ur by
term nal 1.0 0 fe Sect, i er eof S ed
sui ng o Booan g deraa s e A e A S D5 B
Ltd.). Alegse Bhat scy¥likedri(esabucedfucti on passes (connection
portﬁgns) 20 each nmade of a solder are fornmed in all 10 pairs is
evaluated as "A", a case that the conduction pass is not forned in at
| east ongopam) is evaligateskas 1B pedsisiease thatridemondusetobe
pass nakes contact with the_adjacent termnal(s) so as to be shorted
i s eval uRPEH ddie celeobripab3ied)yiprdddrice RptudRenébeofteEMdiTi g2l
sol der  ang A CHPSS1RECLLRRe0f 1 bhe pERRYbLAG Wed har MHal neOARESLEEN
body was observed suing a scanning el ectron 30 m croscope (SEM
(model nuabépbilsWw7Rol1Fhepreddénd bgygECBOLtd.). A case that the
metajc | ayer (nmetal material) contributes to the formation of all the
conducti on passes 95

[0248] The hardening of the thermoplastic resin

composition can be carried out by cooling the thermoplastic
resin composition which has been heated in the heat step
[271.

20
[0249] A method for hardening the thermoplastic resin
composition by cocling the thermoplastic resin composition,
that is, & method for fixing the sealing layer 80 is
appropriately selected depending on the constitution of the

25 thermoplastic resin composition. Specifically, such a
method 1is appropriately selected {from a method for
naturally cooling the thermoplastic resin compecsition, a
method for spraying cool air to the thermoplastic resin
composition and the like.

30
[0250] A hardening temperature of the thermoplastic

resin composition is not limited to a specific wvalue, but



between the facing termnals is evaluated as "A", and a case that a
part of the metal |ayer remains in the resin (sealing |ayer) other
t han gaps between the facing terninalsn§conduction passes) w thout
contributing to the 5 formati on of the“conduction passes is eval uated
as "B". [0304] 2. Measurenent of wet extension of netal ball At |east a

part of netal balls was provided within 10 the resin conposition

| ayer of t eﬁﬁggﬁggg' cti t ed. | a f S
ané Cowpa%gtive a%%%gsgggﬁg %ﬁ%ﬁ ?gf egggggggi%ﬁhﬁggtég.%hEﬁn%gpéf
Thereaf t etayehe Iket eXgpensi orabiyi hehaeheedengtal tealpes atas areas ut led.
15[ 0305 e _specificall .the wet extension of _the tal _balls
atn t hehEpRBRE B st FalErs S fhet SonBuat FoR oRnERt PRE LhBRt
produced iL0°eacir ohoEXamuwes anHaCOMPRY ahéVeik¥anRlies Was MBRSUfetaBsS
follows. 20[0306]First, a copper plate having a Iength of 1.0 cm a
wi dth of 128SEml% - a W&l GIRT PO Bk Was2Preparedory riggjar than the

conposi ti @hol,8yRE1 PNY NGo 8nt NI CKNLERe Pl B8R PARWESK I QL MBI 0L LHE of
copper plate using a fesin conposition prepared for formng the resin

conposi t i bhe| &permoblekgigs woriductdneosbhhett iag psledetr aprlod FEd i ar
each of E%f&ﬂéﬁs ap egb, E%%ﬁ%ﬁéﬁx%ngeSOraqgi Qgp 5agEfa%vg%]lﬁore

each having”a df aneter nm wer e pl ac on the resin
conposi tipnefayealblyl h0d hi somalyiglaesheet for neasuring wet extension
was tained. 30 96 conpression bondi ng machi ne (" TW1- 200ABS"
produced by TSUKUBA MECHANI X) under the conditions in which a | oad

was 50 N, a temyer ahur enyege 806y antbrpddSBuMRS F SeaenNdshetfophistic
way, a part of the netal balls was enbedded into the 5 resin
conposi t i BASHAyeFoTPO3OBI Next fathé nitahipal [Menerdddieat etpfea the
t enper at Usen B Mo gNaloditha BRI L1LAg PoL Nty Ofs hG, MEA AL eplal cne
having low nelting point constituting the netgl 10 balls for
seconds, %t®2ihey ebyverel 30 then netlalbbal ¢sce] D3OY] Next , rehespehted As

nmet al, -bal | s ar dened _by i,Ng oled, and.then the resin
conp%giti%n é%§¥@vagﬁgi§§bl$ggsgn%% ag§t0ﬁ8p§89Fﬁ§Fe?¥ MB%CPEEDV%%E
from t he ibswebppetg ppabperfO3LRtNextn, tEhdeaghbcehtt [erhiokleach. netal
bal | 41 and to more reliably prevent the adjacent terminals 21

and 41 from being shorted.

20 [0251] Through the above steps, the connection
portions 81 and the sealing layer 80 are formed between the
semiconductor chip 20 and the interposer 30 on which the

wiring pattern 40 is provided.

25 [0252] In this regard, the present invention is used
for electrically connecting the terminals 21 of the
semiconductor chip 20 and the terminals 41 of the wiring
pattern 40 to each other by forming the connection portions
8l in the first embodiment and the second embodiment, but

30  is not limited to such an use. The present invention can
be used for electrically connecting terminals of electronic

components provided in various kinds of electronic devices.



exposed on the copper plate by renoving the resin conposition |ayer
was neasured, and then the wet extension 20 of the netal balls "S"
[-%] was obtained using the above fog&ula 1. [0311] 3. Measur enent of
acid value of resin composition |ayer An acid val ue of the
resin conposition |ayer of the conductive connecting sheet produced
in each of Exanples and Conparative Exanples was neasured using a

pot ent | ot Jd LT aid Oneped7 mraduced n eaghoabobxampl sacade o

Conparative anpl es was neasure ol o

g of theaammqmnﬁmqmmﬂt|Wﬁﬁékcons¢|tm¢gn@ thebsesameconp95|ﬁﬂealbayer
was exactk%)wegghted %%d En di ssol ved into acetone (100 nmL) to

t hereby préepare a Fes| @ Si'tion solution. Thereafter, this resin
conposi tion solution was titrated with a sodi um hydroxi de aqueous
solution (0.05 nnlé and a titration 10 curve was drawn using a
potential aut ofEFROE i £PAr SPTMLAT. STONIS Prictiuceti b, Y OTEr BEEETRONPCS
MANUFACTURING 1 EQentL TRvensomphbex gl ass el ectrode: "98-100-C173"
produced by KYOTO ELECTRONI CS MANUFACTURI NG CO., LTD.). 15And, by
defining a weight of the resin conposition as M[g], a concentration

of the sodium hygt Oxife 3qUeOUs Sol 11 81 a8 de | /4] c33d al, AmougL

of the sodi um hydroxi'de aq eous SO i on dropped (titrated) up to an
end pointpnwhb¢honsp@ntunhbe@ﬂl@mqunhﬁ e liey drayert 80 r ateoficenede,

2. [OA1AFR BRodIA A6 OOV T SN TRt i S hERFT AN SREGPHORS
measur i ngoweheeyt-esehenidbehkxanples 1 to 6, Conparative Exanples 1
and 2] First, prepared were bisphenol A type epoxy resin
[0253] In this case, first, c¢onnection terminals 85
and a reinforcing layer 86 are formed on the surface of the
15 semiconductor chip 20 on which the terminals 21 are
provided, and then the semiconductor chip 20 on which the
connection terminals 85 and the reinforcing layer 86 have
been formed 1is bonded (mounted) to the surface of the
interposer 30 on which the wiring pattern 40 is provided.
20 In this way, the connection portions 81 and the sealing

layer 80 are formed.

[0254] Hereinbelow, detailed description will be made
oen a method for forming the connection terminals 85 and the
25 reinforcing layer 86 onto the surface of the semiconductor

chip 20 on which the terminals 21 are provided.

[0255] FIG. 6 1s a vertical section view explaining
the method for forming the connection terminals so as to
30 correspond to the terminals of the semiconductor chip. 1In
the following description, an upper side and a lower side

in FIG. 6 will be referred to as “upper” and “lower”,



(" EPI CLON- 8405" produced by Daini ppon Ink and Chem cals 30 Inc.,
epoxy equi val ent: 185 g/eq) as an epoxy resin; phenol novolac resin
("PR-53647" produced by Sum tono Bakelj.te Co., Ltd.) as a curing
agent; nodified bi phenol epoxy ("YX-6954" 98 produced by the Japan
Epoxy Resins Co., Ltd.) as a filmformng resin; sebacic acid
(produced by Tokyo Kasei Kogyo Co., Ltd., Conpound 1), gentisic acid
(produced by M-dogi,Kagaku Co., Ltd., Conpound 2) and phenol phthalin
(produced 5 gy Tokyo™ Kasei Kogyo Co., Ltd., Conmpound 3) as a conpound
having flux function; 2- (3 4- epoxy cycl ohexyl) ethyl trinethoxy

silane (" 3" pr uc S su Chem .cal

si | ane coﬁﬁ?% 8 agen fié tg%ghgkﬁ Aret i F%ﬁd%%%n%c?i?iFﬁiﬁfﬁ?als
2PAMZ" predused bMeSkaEBbk&Qng}E@9§£L§6CEE@EI@B&&»&eB@waﬂnclude an
accel erator ectively 0315] Next, in each of Exanples and
cOrrpar5at.%a’éﬁlaﬁngegteeo%oﬂéﬁ%nghB% PANFABFEVE BFNDeGRRI nPhedt 1

W th eachogtBethbnsarkakkocghows tRerieidh i @@ Feshh Mich the
conposition for formng a resin conposition |layer of a conductive

connect i ngesReRR LS aRd tive mesidsshiposid i anhaas ditssolafedh¢aitngrethy|
ethyl ketg y esi n conposition varnish
ﬁggﬁ)}%ﬁs(}%&aﬁé‘&é sh@c{ €3!

cont ai ni ng con ts was prepared The obtai ned varni sh
was applied onto a 20 polyester sheet using a conma coater, and then

di ed d d f 90C t toth bt
T ot 0281 o ombh e posranda TR nEas St ahhon a4 Bn Resd s

as a netaps| ayed, gpeepacedroeeeny Soker %Gf@rle Af(o%faéab =£ 63 3tion
(wei ght ratlo) mel ting point: 183C, density: 4 g/ cnB, thickness:

10 pn) anBEBReeF déh s OrB £5R/ ﬁd/l@ﬁtisgadsﬁﬁ%ﬁo% 505 gkeChat P)er

nel ting polffeerlife @%@@tﬁhag éh@lgggintgbﬁbggﬁ%loﬁoﬂ% eréyhl and
[ 0317] According to each of Exanples and Conparative

sol der fol$ afoiheheodelugdrl vicoidorBest ine skeat ﬂaﬁeﬁ\@QIMﬁﬂemﬁeﬁh%s
showq5|n J@Péﬁl& Pésgn ég%bégf@lOg and the case that they are formed

of the thermoplastic resin composition.

Therefore, hereinbelow, descriptions will be made on

a third embodiment in which the resin composition layers 11

20 and 13 of the conductive connecting sheet 1 are formed of
the curable resin composition and a fourth embediment in
which they are formed of the thermoplastic resin

composition.
25 <<Third embodiment>>

The third embodiment in which the resin composition
layers 11 and 13 of the conductive connecting sheet 1 are
formed of the curable resin composition include: an

30 placement step of placing the conductive connecting sheet 1
onto the surface of the semiconductor chip 20 on which the

terminals 21 are provided; a heat step of heating the



the filmlike resin conpositions prepared for each of Exanples and
Conpar ati ve Exanples were | ayered to both surfaces of the netal |ayer
under the condition of 60C, 0.3 Ma a 0.3 mMmn. In this way,
produced was a 5 conductive connectinggsheet i ncluding resin
conposition | ayers each having a thickness of 30 pmon both surfaces
of the metal layer. [0318]Further, as a netal ball, prepared were a
10 sol der A LS = 7 i ght _ratj i i nty 3
density: Cé)?l?dé:/tér\r%, %(frrgln%%tg‘r?f(ggoﬂgggr;&m maﬁg téa :%Eim(#egrage[)ﬂa% %%PS%} A}égo%
96. 5/ 3. 0/@)5 ifveinghintr atd dhe mettta hgupodntal 2a47Chideasi eyd Zt4whhchB,
dianeterfu%“5 n%k.t%% &%%%%]écco%dL%goto.each of.Exaggles and
Cbnparativelﬁganples, & EoFGBP AR &F & E&P&S gall B as the
netal ball was selected as shown in Table 1 or 2 so as to correspond
to the solder foil A or the solder fojl B,_a resin conpositiaon |ayer
was fgrnéﬁzgﬁla sepalFiySIrépar e8258 cdpher thcat eSHePRg t'Het k esPR
conposi t iR prierar a¢ ter8ach of Exanpl es and Conparative Exanples,
and then the netal balls were placed onto the resin conposition

| ayer. In this way, produced was a sheet for neasuring wet extension
whi ch wa for surj tension of the netal 25 balls.
[0320]ThZPg§ ger, oﬁﬁgachbg?c%ﬂgngﬁ%% for measuring wet extension,
the wet extension of the nmetal balls was neasured using the above
mentj oned nmeasyrenent nethod far he_wet extension of .the netal,

bal 189 This reStiTcl s2ShoWA"n Fabi e 1 Bfa), Cgosemtcondudtol” chip

[ 0321] 5. Gonneed+ Didet weent efid naksushAgscadugti ve sonveetti ng sheet
Next, connection between facing termnals was carried 5 out using the
conduct i PEIERFeltEA§Oshdst PEEBAEEEd i n each of Exanpl es and
Conpar ati ve Exanpl es. [0322] More specifically, prepared were two
substrates each including a FR-4 base nenber (thickness: 0.1 mm), a
10 circuilC26&)er (coisgér citbeui condmictikivess conegiingangheetinedt i 6/
termnal [ ess; . term ' .40 e
dis?%gce%ggEgﬁﬁggéE%Ml%F%ghg%é*Qgg%k%ﬂ¥gg§g??%éhgﬁpg§h§ugﬁgg?Fﬁgoghe
circuit checudmiapidiydopl ahipg.20 on which the terminals 21 are

provided using a machine such as a roll laminator or a

presser.

20 [0261] In this way, the conductive connecting sheet 1
makes contact with the terminals 21 exposaed in the surface
of the semiconductor chip 20 on which the terminals 21 is

provided.

25 [0262] [2] Heat step

Next, as shown in FIG. 6(b), the conductive
connecting sheet 1 (metal layer 12) placed on the surface
of the semiconductor chip 20 on which the terminals 21 is

30 provided in the placement step {1] is heated at a
temperature which is a melting point of the metal layer 12

or higher.



15 [0323] Next, in each of Exanples and Conparative Exanples, the
conductive connecting sheet prepared for each of Exanples and
Conpar ati ve Exanpl es was pl aced betwe t he substrates each having

t he above structure, and then they were subjected to conpression
bondi ng (gap between 20 substrates: 50 pn) using a therna

conpressi on bondi ng machi ne (" TW1-200ABS" produced by TSUKUBA
MECHANI X) under the condition shown in Table 1 or 2. In this way, the
facing termnals were electrically connected to each other by form ng
connect i oh0B6RTi ons Rherebwmiawsiurdherfeaf t ehga2bng he thesi nconductive

conpositi ed, by, being heated at. 180C for 1 hour, to_thereb
ob?gin a ?g?ﬁgﬁgﬁHéoﬁﬁgéFignl%ogf% Fﬁ?%ﬂﬁwﬁﬁwe(ﬁﬁTﬁﬁ5?§ﬁ?ﬁrﬁﬁ whEcH
connect i obhbodysnduhe ieleectsncadt 1851 shasee betweenrd@aci ngnt emd Nad st
the ease of 30 ? ndgction pass formati on and the presence or absence
of re 6 3e?

t he above nentioned eval uation nmethod. This result 101 is shown in
Table 1 or 2 £0325]6.Nbasurenent of acid value of resin conposition

| ayer of EBAE

i nPh§Ps W iR ALfRe PRROFATENE- area were eval uated using

tive éodnnelti mgpsheethsme the Thadpesiveconposéttong

and ue of ted*resin

d h; of I ' dy i 52
prepared Loreeagh; of \Exaop! o andy Conpanative, Fxanpheses, difsd, 9,

g thereof was wei

ed, e Werg

conposi ti bh mattadasuhedausenglt hetlabavel tredtheonetd l1&vyareathy etkeat OFf,

1 or
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be able to move in the resin composition layers 11 and 13.

[0265] At this time, since the kind and the amount of
the compound having flux function contained in the curable
resin composition is set so that the wet extension of the
metal balls 91 becomes 37% or more in the present invention,
the oxide layer formed on the surface of the metal layer 12
is reliably removed by being reduced due to the reduction
action of the compound having flux function. For this
reason, the wettability of the melted metal material is
improved so that a metal bond <thereof is enhanced.
Therefore, the melted metal material can be easily

aggregated onto the surfaces of the terminals 21.

[0266] Further, the oxide layers formed on the
surfaces of the terminals 21 are also removed by being
reduced due to the reduction action of the compound having
filux function, to thereby improve the wettability thereof.
As a result, a metal bond thereof with respect to the metal
material is also enhanced. Also for this reason, the
melted metal layer 12 also can be easily aggregated onto

the surfaces of the terminals 21.



Table 1 Ex.1 Ex.2 Ex.3 Ex.4 Ex.5 Ex.6 Anmount [Parts by weight]
Resin conmpo- sition Epoxy resin 40.0 40.0 40.0 40.0 40.0 40.0
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[0267] Furthermore, in the present invention, since
the metal layer 12 is cof the layer shape (foil shape), when
the melted metal layer 12 is separated into a plurality of
parts and aggregated onto the surfaces of the terminals 21,
it is possible to appropriately suppress or prevent a part
of the melted metal layer 12 from existing within the resin
composition layers 11 and 13 without being aggregated on
the terminals 21. This makes 1t possible to reliably
prevent the generation of the leak current due to the
existence of a part of the metal layer 12 within the

reinforcing layer 86.

[0268] For these reasons, the melted metal material
moves within the resin composition layers 11 and 13, that
is, the curable resin composition and is selectively
aggregated onto the surfaces of the terminals 21. In this
state, by cooling the conductive connecting sheet 1, as
shown in FIG. 6(C), the connection terminals 85 each formed
of the hardened metal material are formed on the surfaces

of the terminals 21.

AL this time, the curable resin composition is filled
so as to surround the connection terminals 85 to thereby
form the reinforcing layer 86. As a result, it is possible
to secure the insulating property between the adjacent
connection terminals 85. This makes it possible to
reliably prevent the adjacent connection terminals 85 from

being shorted.

[0269] According to such a method for forming the

connection terminals 85 and the reinforcing layer 86, the



Curing agent 25.0 25.0 21.5 23.5 19.5 9.5 Filmformng resin 30.0
30.0 30.0 30.0 30.0 30.0  Conpound havi ng
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connection terminals 85 can be formed by selectively
aggregating the heated and melted metal material onto the
terminals 21 and the reinforcing layer 86 constituted from
the curable resin composition can be formed so as to
surround the conneciion terminals 85. LAs a result, it is
possible to secure the insulating property between the

adjacent connection terminals 85.

[06270] Further, alsc in a semiconductor chip 20 having
a plurality of terminals 21 provided at a fine pitch, the
plurality of connection terminals 85 can be formed so as to

correspond to the terminals 21 all at once.

[0271] In this regard, during this step [2], the
conductive connecting sheet 1 and the semiconductor chip 20
may be heated in a state that they are compressed so that
the conductive connecting sheet 1 and the terminals 21 are
made close to each other. For example, in FIG. 6(b), by
heating and compressing the conductive connecting sheet 1
and the semiconductor chip 20 using a means such as a well-
known thermal compression bonding machine in a direction of
making them close to each other, it 1is possible to
constantly control a distance between the conductive
connecting sheet 1 and the terminals 21. This makes it
pessible to improve aggregation capacity of the melted

metal material onto the surfaces of the terminals 21.

[0272] Further, during the compression or the heat,
ultrasound, an electric field or the like may be applied to
the conductive connecting sheet 1, specific heat using

laser, electromagnetic induction or the like may be used.
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[0273] Through the above step [1] and the above step
[2], the connection terminals 85 and the reinforcing laver
86 are formed. That is, the method for forming connection
terminals according to the present invention is used in the
placement step [1] and the heat step [2] for forming the

connection terminals 85 and the reinforcing layer 86.

[0274] In this regard, in the case where the curable
resin component is used as the resin component contained in
the resin composition layers 11 and 13, it is preferred
that the curable resin composition is not completely cured
in the heat step [2]. This makes it possible to re-melt
the reinforcing layer 86 by Dbeing heated when the
semiconductor chip 20 on which the connection terminals 85
and the reinforcing layer 86 have been provided is mounted
onto the surface of the interposer 30 on which the wiring

pattern 40 is provided.

[0275] By placing such a semiconductor <chip 20 on
which the connection terminals 85 and the reinforcing laver
86 have been provided onto the surface of the interposer 30
on which the wiring pattern 40 is provided, heating the
connection terminels 85 and the reinforcing layer 86 so
that the connection ferminals 85 are remelted, and then
cooling them, 1t 1is possible to form +the connection
portions 81 and the sealing layer 80 Dbetween the

semiconductor chip 20 and the wiring pattern 40.

[0276] In this embodiment, the curable resin component
is contained in the resin composition layers 11 and 13 as
the resin component and a part thereof exists in a non-

cured state. Therefore, by curing the curable resin



flux function 3 10.0 20.0 Silane coupling agent 0.5 0.5 0.5 0.5
0.5 0.5 Accel er at or
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composition, the sealing layer 80 is fixed. This makes it
possible to improve mechanical strengths of the connection

portions 81 and the sealing layer B80C.

5 <<Fourth embodiment>>

The fourth embodiment in which the resin composition
layers 11 and 13 of the conductive connecting sheet 1 are
formed of the thermoplastic resin composition include: a

10 placement step of placing the conductive connecting sheet 1
on the surface of the semiconductor chip 20 on which the
terminals 21 are provided; and a heat step of heating the
conductive connecting sheet 1 at a temperature which is a
melting point of the metal layer 12 or higher and at which

15 the thermoplastic resin composition constituting the resin

composition layers 11 and 13 is softened.

[0277] Hereinbelow, each of the steps will be
described in detail.

20
[0278] (1] Placement step

Also in this embodiment in which the resin
composition layers 11 and 13 are formed of the

25 thermoplastic resin composition, the conductive connecting
sheet 1 is thermally compression bonded to (placed on) the
surface of the semiconductor chip 20 on which the terminals

21 are provided in the same manner as described in the
third embodiment in which the resin composition layers 11

30 and 13 are formed of the curable resin composition. In
this way, the conductive connecting sheet 1 makes contact

with the terminals 21 exposed in the surface of the



0.01 0.01 0.01 0.01 0.01 0.012 Total 100.0 100.0 100.0 100.0 100.0
100.0 Metal foil Solder foil A Used
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semiconductor chip 20 on which the terminals 21 is provided.

[0279] (2] HEeat step

5 Next, as shown in FIG. 6({b), the conductive
connecting sheet 1 (metal layer 12) placed on the surface
0of the semiconductor chip 20 on which the terminals 21 is
provided in the placement step [1] 1s heated at a
temperature which is a melting point of the metal layer 12

10 or higher.

[0280] A  temperature for heating the conductive
connecting sheet 1 is set to the same tTemperature at which
the conductive connecting sheet 1 is heated in the heat

15 step {2] of the first embodiment.

[0281] In the case where the conductive connecting
sheet 1 is heated at such a temperature, the metal layer 12
is melted. As a result, the melted metal layer 12, that is,
20 the melted metal material having low melting pecint comes to

be able to move in the resin composition layers 11 and 13.

[0282] At this time, since the kind and the amount of
the compound having flux function contained in the
25 thermoplastic resin composition is set so that the wet
extension of the metal balls 91 becomes 37% or more in the
present invention, the oxide layer formed on the surface of
the metal layer 12 is reliably removed by being reduced due
to the reduction action of the compound having flux
30 function. For this reason, the wettability of the melted
metal materizl is improved so that a metal bond thereof is

enhanced. Therefore, the melted metzl material can be
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easily aggregated onto the surfaces of the terminals 21.

[0283] Further, the oxide layers formed on the
surfaces of the terminals 21 are also removed by being
reduced due to the reduction action of the compound having
flux function, to thereby improve the wettability thereof.
As a result, a metal bond thereof with respect to the metal
material is also enhanced. Alsc for +this reason, the
melted metal layer 12 also can be easily aggregated onto

the surfaces of the terminals 21.

[0284] Furthermere, 1in the present invention, since
the metal layer 12 is of the layer shape (foil shape), when
the melted metal layer 12 is separated into a plurality of
parts and aggregated onto the surfaces of the terminals 21,
it is possible to appropriately suppress or prevent a part
of the melted metal layer 12 from existing within the resin
composition layers 11 and 13 without being aggregated on
the tTerminals 21. This makes it possible to reliably
prevent the generation of the leak current due to the
existence of a part of the metal layer 12 within the

reinforcing layer 86.

[0285] For these reasons, the melted metal material
moves within the resin composition layers 11 and 13, that
is, the thermoplastic resin composition and is selectively
aggregated onto the surfaces of the terminals 21. As a
result, as shown in FIG. 6(C), the connection terminals 85
each formed of the metal material are formed on the

surfaces of the terminals 21.

At this time, by cooling the thermoplastic resin
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composition, the  thermoplastic resin composition is

hardened so as to surround the connection terminals 85 to
thereby form the reinforcing layer 86. As a result, it is
possible to secure the insulating property between the
adjacent connection terminals 85. This makes it possible
to reliably prevent the adjacent connection terminals 85

from being shorted.

[0286] According to such a method for forming the
connection terminals 85 and the reinforcing layer 86, the
connection terminals 85 <can be formed by selectively
aggregating the heated and melted metal material onto the
terminals and the reinforcing layer 86 constituted from the
thermoplastic resin composition can be formed so as to
surround the connection terminals 85. As a result, it is
possible to secure the insulating property between the

adiacent connection terminals 85,

[0287] Further, also in a semiconductor chip 20 having
a plurality of terminals 21 provided at a fine pitch, the
pluraiity of connection terminals 85 can be formed so as to

correspond to the terminals 21 all at once.

[o288] In this regard, during this step [2], the
conductive connecting sheet 1 and the semiconductor chip 20
may be heated in a state that they are compressed so that
the conductive connecting sheet 1 and the terminals 21 are
made close to each other. For example, in FIG. 6({b), by
heating and compressing the conductive connecting sheet 1
and the semiconductor chip 20 using a means such as a well-
known thermal compression bonding machine in a direction of

making them <close to each other, it 1is ©possible to
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constantly contrel a distance between the conductive
connecting sheet 1 and the terminals 21. This makes it
possible to improve aggregation capacity of the melted

metal material ontc the surfaces of the terminals 21.

[0289] Further, during the compression or the heat,
ultrasound, an electric field or the like may be applied to
the conductive connecting sheet 1, specific heat using

laser, electromagnetic induction or the like may be used.

[0290] Through the above step [l] and the above step
[2], the connection terminals 85 and the reinforcing layer
86 are formed. That is, the method for forming connection
terminals according to the present invention is used in the
piacement step [1] and the heat step [2] for forming the

connection terminals 85 and the reinforcing layer 86.

[0291] As described above, in the case where the
connection terminals 85 are formed on the surface of the
semiconductor chip 20 on which the terminals 21 are
provided, by placing the conductive connecting sheet 1 on
areas where the connection terminals 85 are to be formed,
and then heating it, the melted metal Iayer 12 1is
selectively aggregated on the terminals 21 to thereby form

the connection terminals 85.

[0292] By placing such a semiconductor chip 20 on
which the connection terminals 85 and the reinforcing layer
86 have been provided onto the surface of the interposer 30
on which the wiring pattern 40 is provided, heating the
connection terminals 85 and the reinforcing layer 86 so

that the connection terminals 85 =are remelted, and then
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cooling them, it is ©possible to form the connection
portions 81 and the sealing layer 80 Dbetween the

semiconductor chip 21 and the wiring pattern 40.

[0293] In this embodiment, the thermoplastic resin
component is contained in the resin composition layers 11
and 13 as the resin component. Therefore, the
thermoplastic resin composition can be hardened by being
cooled as described above. In this way, the sealing layer
80 is fixed (secured), which makes it possible to improve
the mechanical strengths of the connection portions 81 and

the sealing layer 80.

[0294] Through the above steps, the connection
terminals 85 are formed on the surface of the semiconductor
chip 20 on which the terminals 21 are provided and the
reinforcing layer 86 is formed so as to surround to the

connection terminals 85.

[0295] In this regard, the method for forming
connection terminal according to the present invention is
used for forming the connection terminals 85 sc as to
correspond to the terminals 21 of the semiconductor chip 20,
but is not limited to such an use. The present invention
can be used for forming connection terminals (bumps) on
terminals (electrodes) of electronic components provided in
various kinds o¢f electronic devices. Examples o¢f the
electronic components inciude a semiconductor wafer, a

flexible substrate and the like.

[0296] While the conductive connecting sheet, the

method for connecting terminals, the method for forming
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connection terminal, the semiconductor device and the
electronic device according to the present invention have
been described hereinabove, the present invention shall not

be limited thereto.

[0297] For example, each structure constituting the
conductive connecting sheet of the present invention is
substituted for an arbitrary structure having the same
function as it. Further, arbitrary structures also may be

added thereto.

[0298] Further, one or more arbitrary steps may be
added to the method for connecting terminals or the method
for forming connection termiral according to the present

invention.

EXAMPLES
[0299] Next, description will be made on specific

examples of the present invention.

[0300] 1. Evaluation method

Cn a terminal connection body manufactured by
connecting facing ferminals to each other using a
conductive connecting sheet obtained in each of Examples
and Comparative Examples, electrical resistance between the
terminals, ease of conduction pass (connection portion)
formation, and presence or absence of a metal layer
remaining in a sealing layer corresponding to an area other
than the conduction passes were measured or evaluated

according to the following methods.



A AAAAA Ease of conduction pass formation A A A AA A Presence
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[0301] (1) Blectrical resistance

Resistance between the facing terminals of the
manufactured terminal connection body was measured by a

5 four-terminal method (resistance meter: “Digital Multimeter
VOAT510” produced by IWATSU ELECTRIC CO., LTD., measurement
probe: %9771 PIN TYPE LEAD” produced by HIOKI E. E.
CCRPORATICN) at 12 points. A case that an average valus
thereof is less than 30 mQ is evaluated as “A” and a case

10 that an average value thereof is 30 m® or more is evaluated

as “B"

[0302] (2) Ease of conduction pass formation

15 Cn 10 pairs of the facing terminals of the
manufactured terminal connection body, each of cross
sections thereof was observed suing a scanning electron
microscope (“JSM-7401F” produced by JECL Ltd.). A case
that ¢ylindrical conduction passes (connection portions)

20 each made of a sclder are formed in all 10 pairs is
evaluated as “A”, a case that the conduction pass is not
formed in at least one pair is evaluated as “B”, and a casse
that the conduction pass makes contact with the adjacent
terminal(s) so as to be shorted is evaluated as “C”.

25

[0303] (3) Presence or absence of remaining solder

A cross section of the manufactured terminal
connection body was observed suing a scanning electron

30 microscope (SEM) {(model number “JSM-74C1lF” produced by JEOL
Ltd.). A case that the metal layer (metal material)

contributes to the formation of all the conduction passes
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formation of the conduction passes 1is evaluated as “B”.

[0304] 2. Measurement of wet extension of metal ball

At least a part of metal balls was provided within
the resin composition layer of the conductive connecting
sheet produced in each of Examples and Comparative Examples,
and then melted by being heated. Thereafter, the wet

extension of the melted metal balls was measurad.

[0305] More specifically, the wet extension of the
metal balls within the resin composition layer of the
conductive connecting sheet produced in each of Examples

and Comparative Examples was measured as follows.

[0306] First, a copper plate having a length of 1.0 cm
x a width of 1.0 cm x a height of 0.3 mm was prepared, a
resin composition layer having a thickness of 30 um was
formed onto the copper plate using a resin composition
prepared for forming the resin composition layer of the
conductive connecting sheet produced in each of Examples
and Comparative Examples, and then 5 metal balls each
having a diameter “D” of 0.5 mm were placed on the resin
composition layer. In this way, a sheet for measuring wet

extension was obtained.

[0307] Next, the metal balls placed on the resin

composition layer were compression bonded using a thermal



15 2PAMZ" produced by SH KOKU CHEM CALS CORPORATI ON) Sol der f oi
A: Sn/Pb = 63/37 (nmelting point: 183C) Solder foil B:Sn/Ag/Cu =

96.5/3.0/0.5 (nelting point: 217C) 20

104 [0327][Table 2] Table 2

Conmp. Ex.1 Conp. Ex.2 Anmount [Parts %@ w ei ght] Resin conpo- sition
Epoxy resin 40.0 40.5

10

15

20

25

30

compression bonding machine (“TMV1-200ABS” produced by
TSUKUBA MECHANIX) under the conditions in which a load was
50 N, a temperature was B80°C and a time was 5 seconds. 1In
this way, a part of the metal balls was embedded into the

resin composition layer.

[0308] Next, the metal balls were heated at a
temperature 30°C higher than a melting point of the metal
material having low melting point constituting the metal

balls for 20 seconds, to thereby melt the metal balls.

[0309] Next, the melted metal balls were hardened by
being cooled, and then the resin composition layer was
dissolved into aceteone so that it was removed from the

copper plate.

[0310] Next, a height “H” [mm] of each metal ball
exposed on the copper plate by removing the resin
composition layer was measured, and then the wet extension
of the metal balls “S5” [%] was obtained using the above

formula 1.

[0311] 3. Measurement of acid value of resin

composition layer

An acid value of the resin composition layer of the
conductive connecting sheet produced in each of Examples
and Comparative Examples was measured using a

potentiometric titration.

[0312] More specifically, the acid wvalue of the resin

composition layer of the conductive connecting sheet



Curing agent 29.0 29.0 Filmformng resin 30.0 30.0 Conpound
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produced in each of Examples and Comparative Examples was

measured as follows.

[0313] Namely, about 0.2 g of the resin compositiocon

constituting the resin composition layer was exactly

weighted, and then dissclved into acetone (100 ml) to
thereby prepare a resin composition solution. Thereafter,

this resin composition solution was titrated with a scdium
hydroxide aqueous solution (0.05 mol/L), and a titration

curve was drawn using a potential automatic titrator (“AT-
500N” produced by KYOTO ELECTRONICS MANUFACTURING CO., LTD.,
complex glass electrode: “98-100~C173” produced by KYOTO
ELECTRONICS MANUFACTURING CO., LTD.).

And, by defining a weight of the resin composition as
M [gl, a concentration of the sodium hydroxide agueous
solution as C [mol/L] and an amount of the sodium hydroxide
agueous solution dropped (titrated) up to an end point,
which is an inflection point on the drawn titration curve,
as A [L], the acid value can be calculated using the above

formula 2.

[0314] 4, Production of conductive connecting sheet

and sheet for measuring wet extension

[Examples 1 to &, Comparative Examples 1 and 2]

First, prepared were bisphenol A type epoxy resin
("EPICLON-8408" produced by Dainippon Ink and Chemicals
Inc., epoxy equivalent: 185 g/eq) as an epoxy resin; phenol
novolac resin (“PR-53647" produced by Sumitomo Bakelite Co.,

Ltd.) as a curing agent; modified biphenol epoxy (“YX-6954"



0.5 0.5

Accel erator 0.01 0.01 Total 100.0 100.0 Metal foil
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produced by the Japan Epcxy Resins Cc., Ltd.) as a film-
forming resin; sebacic acid ({produced by Tokyo Kasei Kogyo
Co., Ltd., Compound 1), gentisic acid {produced by Midori
Kagaku Co., Ltd., Compound 2) and phenol phthaiin {produced
by Tokyo Kasei Kogyo Co., Ltd., Compound 3) as a compound
having flux function; 2-(3,4-epoxry cyclohexyl) ethyl
trimethoxy silane (“KBM-303” produced by Shin-Etsu Chemical
Co., Ltd.) as a silane ccupling agent; and 2-phenyl-4-
methyl imidazole (“CURAZOLE 2P4MZ” produced by SHIKOKU
CHEMICALS CORPORATION) as an acceleraior, respectively.

[0315] Next, in each o¢f Examples and Comparative
Examples, components shown in Table 1 or 2 were mixed with
each other in a ratio shown therein to obtain a resin
composition for forming a resin composition layer of a
conductive connecting sheet, and the resin composition was
dissolved into methyl ethyl ketone {(MEK). In this way, a
resin composition wvarnish containing 40% of solid contents
was prepared. The obtained wvarnish was applied onto a
polyester sheet using a comma coater, and then died under
the condition of 90°C x 5 minutes, to thereby obtain a

film-like resin composition having a thickness of 30 um.

[0316] Next, as a metal layer, prepared were a solder
foil A (Sn/Pb = 63/37 (weight ratio), melting point: 183°C,
density: 8.4 g/cm®, thickness: 10 um) and a solder foil B
(Sn/Ag/Cu = 96.5/3.0/0.5 (weight ratio), melting point:
217°C, density: 7.4 g/cm®, thickness: 10 um).

[0317] According to each of Examples and Comparative
Examples, the solder foil A or the sclder foill B as the

metal layer was selected as shown in Table 1 or 2, and then
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the film-like resin compositions prepared for each of
Examples and Comparative Examples were layered to both
surfaces of the metal layer under the condition of 60°C,
0.3 Mpa and 0.3 m/min. In this way, produced was a
conductive connecting sheet including resin composition
layers each having a thickness of 30 pm on both surfaces of

the metal layer.

[0318] Further, as a metal ball, prepared were a
solder ball A (Sn/Pb = 63/37 (weight ratio), melting point:
183°C, density: 8.4 g/cm®, diameter: 0.5 mm) and a solder
ball B (Sn/Ag/Cu = 96.5/3.0/0.5 (weight ratio), melting
point: 217°C, density: 7.4 g/cm®, diameter: 0.5 mm).

[0319] According to each of Examples and Comparative
Examples, the solder ball A or the solder ball B as the
metal ball was selected as shown in Table 1 or 2 so as to
correspond to the solder £foil A or the solder foil B, a
resin composition layer was formed on a separately prepared
copper plate using the resin composition prepared for each
of Examples and Comparative Examples, and then tfhe metal
balls were placed onto the resin composition layer. In
this way, produced was a sheet for measuring wet extension
which was used for measuring the wet extension of the metal

balls.

[0320] Thereafter, on each of the sheets for measuring
wet extension, the wet extension of the metal balls was
measured using the above mentioned measurement method for
the wet extension of the metal balls. This result is shown

in Table 1 or 2.
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[0321] 5. Connection between terminals using

conductive connecting sheet

Next, connection between facing terminals was carried
out using the conductive connecting sheet produced in each

of Examples and Comparative Examples.

[0322] More specifically, prepared were two substrates
each incliluding a FR-4 base member (thickness: 0.1 mm), a
circuit layer (copper circuit, thickness: 12 um), and
connection tTerminals (thickness: 3 um, terminal diameter:
100 um, center distance of adjacent terminals: 300 um) each

formed by subjecting the circuit circuit to Ni/Au plating.

[0323] Next, in each of Examples and Comparative
Examples, the conductive connecting sheet prepared for each
of Examples and Comparative Examples was placed between the
substrates each having the above structure, and then they
were subjected to compression bonding (gap between
substrates: 50 um} wusing a thermal compression bonding
machine (“TMV1-200ABS” produced by TSUKUBRA MECHANIX) under
the condition shown in Table 1 or 2. In this way, the
facing terminals were electrically connected to each other
by forming connection portions therebetween. Thereafter,
the resin composition was cured by being heated at 180°C

for 1 hour, to thereby obtain a terminal connecticn body.

[0324] Next, on the +terminal connection body, the
electrical resistance between facing terminals, the ease of
conduction pass formation and the presence or absence of
remaining solder within the insulating area were evaluated

using the above mentioned evaluation method. This result



Tenperature [C] 200 200 Pressure [MPa] 0.5 0.5 Ti me [second] 120
120 Evalu ation result Electrical resistance between facing termnals

B 101

is shown in Table 1 or 2.

[0325] 6. Measurement of acid value of resin

composition layer of conductive connecting sheet

The resin composition prepared for each of Examples
and Comparative Examples was dried, 0.2 ¢ thereof was
weighted, and then an acid wvalue of the weighted resin
composition was measured using the above mentioned

10 measurement of acid value of resin composition layer. This

result is shown in Table 1 or 2.
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epoxy,

Epoxy Re%bgggqo., Llfbable 1]

n YX_

Sﬁpi

phenol

lL,ni ppon I nk and Chem cals Inc.,
novol ac resin,
Ltd. Filmformng

105 6954" produced by the Japan
Conmpound having flux function 3: phenol

pht hal i n,
Table 1
Ex. 1 |Ex. 2 |Ex, 3|Ex. 4|Ex. 5| Ex. 6
Epoxy resin 40,0 40.0 40,0 40.0 40.0C 40.0
Curing agent 25.0 25.0 21.5 23.5 19.5 9.5
Film-forming resin 30.0 30.0 30.0 30.0 30.0 30.0
Compound having
. flux function 1 4.5 2.5 8.0 2.0
iﬁftﬁ_ Compound having 4.0
Amount cition flux function 2 :
Compoeound having
[Parts by flux function 3 10.0 ] 20.0
weight] Silane coupling 0.5 0.5 0.5 0.5 9.5 0.5
agent . . . . . .
Accelerator 0.01 0.01 0.01 0.01 0.C1 0.01
Total 100.0 [ 100.6 | 100.0 | 100.0 | 160.0 | 100.0
Mepal Solder foil A Used Used
foil Sclder foil B Used Used Used Used
Sn/Pb =
63/37
(Melting 78 - - - 75 -
Physical Sclder point:
prgperty wet 183°C)
of extension Sn/Ag/Cu =
curable [%] 96.5/3.0/0.5
resin {Melting - 55 &0 59 - 56
compo-— point:
sition 217°C)
Acid wvalue 4.5 4.5 8.0 4.3 3.0 6.0
[mel/g] E-04 E-04 E-04 E-04 E-04 E-04
Temperature 200 230 230 230 200 230
Substrate Thermal [C]
connect- compression Pressure
ion bonding [MPa} 0.3 0.5 0.5 0.3 0.5 0.5
condition condition Time
[second] 120 120 120 120 120 126
Electrical resistance
Eyvalu- between facing terminals A A A A
: Ease of conduction
;ggﬂgé pass formaticon A A A
Presence or absence of A A A A a A
remaining solder
Epoxy resin: bisphencl A type epoxy resin, “EPICLON-
5 8408” produced by Dainippon Ink and Chemicals Inc., epoxy

equivalent:

185 g/eq




"phenol phthalin® produced by Tokyo Kasei Kogyo Co., Ltd. Silane
coupl i ng agent: 2-(3, 4-epoxy cycl ohexyl) 5 ethyl trinmethoxy silane,
"KBM 303" produced by Shin-Etsu Chem (f@ Co., Ltd.

Accel erat or: 2- phenyl - 4- net hyl i m dazole (" CURAZOLE 2P4MZ" produced by
SHI KOKU CHEM CALS CORPORATI ON) 10Sol der foil B:Sn/Ag/Cu =
96.5/3.0/0.5 (nelting point: 217C) [0328] As shown in Table 1 or 2, in

each of Exanpl it 1d val ue resi npopsiiion fakl "
within a 15 ra;tglerlo@esé%jx%&'S to F%(%rﬁ(% 2&?7% ]/%9 Tﬁ‘?ésiljrlr’akesﬁ%{t§3647
possi bl e poogetetheywetmektensBahebitéheonethtdballs to 37% or nore.
[0329] Further, by setting the wet extensiqgn of the netal balls tgQ
val ue within su%%néeﬁofﬁ[bl 9 i te3ppear smf)ﬁé%,lego }fhp%%%%fo@p@%gr’rpl e\s’{?_
the met al 6bayerpeanubedsiel eché vehyanggpegat Res bes ween, thedt erm nal s
and a good result in each eval uation can be obtained. [0330]On the
ot her *hand, in “CRPWC CORYArgt | veU¥s EXAAIEE, dince BRBAGEFd 38l de

of the resia,£00R08E1H0ONL18YEE G @Ry OXSRE. | RYSE: TRESBY @p a sugface of
the netal |ayer can be sufficiently renbved so that” the wet extension

of the netal béldwpduad esgviihan 8¥x Fownehisnr eason, geheimetal atager
cammel D gakerl ey aeseanl st bt e et er el s 8
Exanpl es. 106 OdNpUSHA AbawPRYy | GAB | AiYnction 3: phenol phthalin,
10 “phenol phthalin” produced by Tokyc Kasei Kogyo Co., Ltd.
Silane coupling agent: 2-(3,4-epoxy cyclohexyl)
ethyl trimethoxy silane, “KBM-303” produced by Shin-Etsu
Chemical Co., Ltd.
Accelerator: 2-phenyl-4-methyl imidazole (“CURAZOLE

15 2P4MZ” produced by SHIKOKU CHEMICALS CORPORATION)

Solder foil A: Sn/Pb = 63/37 (melting point: 183°C}
Solder foil B: Sn/Ag/Cu = 96.5/3.0/0.5 {meiting
point: 217°C).
20



[0331] In the case where the conductive connecting sheet of the

pr esent

electrically connecting termnals to
portions can be fornmed by sel ectivel

net al

mat eri al

each ot her,

invention is used for form ng connection portions

t he connection

Jﬁﬁggregating a heated and nelted
between the termnals and a sealing | ayer constituted

froma resin conponent can be fornmed so as to surround the connection

portions.;gkg7g
portions can be covere

portions are fixed. Further,

e %

uIt,

he resin conponent,
S|nceTablen§ulat|ng property between the

since peripheries of the connection
t he connection

adj acent ter nmraats—can—be 15 seetred—by—the—seaHng:layef-ogeneration
of a leak current between the adjacent term nals capg] q_rgi I'abl y
prevented. [O0Z83ZJFurtner, 11 tne Casg WIere TTe CO[TguCiTVe TO necti ng
sheet _is used|for formipng connecti on"REPnfRESs 20 1 d%8 priGvPded so
as to’corresppnd to el ectrodes, thecgggﬂgggggg terwtmabs Gangble
formed by sel ectively aggregatirg—a—heated—andreHHedretal—materi al
onto the el ecirodes and a relnfor%ﬂﬁgfpay@@ cofigti [ leld fr3drPal resin
conponent can| bg,_for s@f tjo susfigximd Rdengonnecilonl 25
- cun mpo— -
termnals. As| gphesiisl, SisheCop ri phtpt €gnetiqrofdnecti On tlerni nal s can
be covered by|theigagin conponen nt, SH?é‘eCSHP%]d’(nlgon [ ep Jé npl . s@rle
fixed. Further} since an| 30 i nsutatin plupclty bet-ween—the—adijacent
connection tefnminals is| secured by t#&H-&F3TYr ci ng| I%yér| 9%Bhef ati on
of a leak curfent between the gdjacent (gegnection egimgnpl &, (107 can
be reliably prevented. I ; nt |+ nvention
provi des industri al appli%ﬁﬂﬁ%lity. Solder foil B Used | Used
Sn/Pb =
63/37
(Melting - -
Physical Solder point:
property wet 183°C)
of extension Sn/Ag/Cu =
curable (%] 96.5/3.0/0.5 Unme-
resin (Melting 15 asur-—
compo-— point: able
sitien 217°¢)
Acid value 1.5 ggﬁg:
[mol/g] E-05 ble
Temperature 9
Substrate Thermal [°c] 00 200
connect- compression Pressure 0.5 0.5
ion bonding [MPa] . ’
condition condition Time
[second] 120 120
Electrical resistance B B
Evalu— between facing terminals
ation Ease of condu;tion B B
result pass formation
Presence or absence of B B
remaining solder
Epoxy resin: bisphenol A type epoxy resin, “EPICLON-
10 840S5” produced by Dainippon Ink and Chemicals Inc., epoxy
equivalent: 185 g/eq
Curing agent: phencl novolac resin, “PR-53647"

produced by Sumitomo Bakelite Co.,

Film—-forming resin:

Ltd.

modified biphenol epoxy,

“YX-



108 CLAIMS WHAT IS CLAIMED I'S: 5 1. A conductive connecting sheet
conposed of a | ayered body, the | ayered body conprising: at

| east one resin conposition |ayer for g of a resin conposition
containing a resin conponent and a coﬁg und having flux function; and
10a netal layer forned of a netal material having | ow nelting point,
wherein the resin conposition |ayer satisfies the follow ng

requiremept s fv bFoagg@8a§ ﬁg§r9a§%%|§§§%¥aRQ§£ﬁsoéoUEtﬂ£dball(s) 15

made of the nmetal materia Vi ng w ing poinf is provided
within the resiGergonpuosi havhngayEnx t henakiah Bal | ( Pharsolheabedaaina
t enper at ug ich is a.nmelting.te rature thereof or higher

accordi ng ?g&@ gsPhﬁg?ﬁﬁ%s ?5$d%%$§2?¥ngogggi§a§?be£??ﬁ%e€°‘de%?%ed
in JIS Z 3197, sndm0 themplhimet edensi on »f (the-apdal balb({shekl)
measured, the wet extension is 37%qr nore. 2. The conductive,
connect i ng-RRbett L HedS T h2RE ai mEM el ei REPAUERE EyseShivertau
di amet er gfehbheatetal , batd, 25 before being heated is defined as "D

[mM] and a height of the netal ball after being heated is defined as
"H' [nm], the Wecedhar@isiton " 8-rhefvisdopeahneéd st ore t KeCURAZOLE

fol |l ow I ; %..= : 30 109
cgntgrg?géﬁgﬁﬂ?e s%d?ééénn¥a?§£§£%égkgﬁéfr%%$t%éﬁéﬁgéﬁI%%%sisting of
tin (Sn), lead (Pb), silver (Ag), bismuth (Bi), indium(In), zinc

(Zn) , gni ckel (:gc?(l’&a)%”;}q%’iy §90), dran (Fe)._ abumnym (AL, 9old: . g

(Au) ,” “ger mani u
point: 217°C).

[0328] As shown 1in Table 1 or 2, in each of Examples,
the acid wvalue of the resin composition falls within a
15 range of 3.0x107° to 1.0x107° mol/g. This makes it possible

to set the wet extension of the metal balls to 37% or more.

[0328] Further, by setting the wet extension of the
metal balls to a value within such a range, it appears that,
20 in each of Examples, the metal layer can be selectively
aggregated between the terminals and a good result in each

evaluation can be obtained.

[03301] On the other hand, 1in each of Comparative
25 Examples, since the acid value of the resin composition
layer, an oxide layer formed on a surface of the metal
layer can be sufficiently removed so that the wet extension
of the metal balls is less than 37%. For this reason, the
metal layer cannot be selectively aggregated between the
30 terminals and a result 1in each evaluation is obviously

inferior to that of each of Examples.



5 copper (Cu), or tin alone. 4. The conductive connecting sheet as
clainmed in claim3, wherein the netal ball is forned of a Sn-Pb netal
alloy, a Sn-Ag-Cu netal alloy or a Sn-,Ag netal alloy as a ngjor 10
conponent thereof. 5. The conductiv onnecting sheet as clained in
claim4, wherein the Sn-Pb netal alloy contains a Sn-37Pb netal all oy
and the Sn-Ag-Cu netal alloy contains a Sn-3.0Ag- 15 0.5Cu netal

al | oy. @EgﬁggaggﬁpQ%EE&%Aﬁqﬁgggting sheet as clained in claiml,
wherein i all before being heated is 0.5 mm
20 7. TH&3&ddducti Ve cthrecting shieete astiod aiamedluat igleai pohpewntiengi n
an acid val of the,resin comosition.is in the range of 3.0x10-5 to
o102 5 Eg of5 8 ket | VA CUHTRLL i 1o SRABE. alCE! arseding
claim7, cofereinohhepact toval e dcs: rdalaqulvat edntscognan wdntiatdlon to
reduction titration nethod. 9. The, conductive connecting sheet as

cl ai med PACH aPFET 30 WRer ePP &N BrurRC0T I eMe CGifholtd REFRG f Piix

functi onseortaiRed i%gb&%g%%%h@ GO0 dd Odhd Smé DrédeneBRgenatel k0
50 wt% 110 10. %he conductive connecting sheet as clainmed in claim
1, wher ePRTRENC digo i HaELfg dndia f emet i 0% Eoreni ASnatébrupeandrom

havi ng at, | o] f he i y group 5 d y
group. %1.P$%%ncgﬁg§§¥?$£:c§%%e§¥?ngggﬁégt %g c%aiggdéﬁﬁggﬁgﬁﬁl%sé
wher ei n thenectpoungomlmaviong.fl ux function contains a conpound
reﬁéﬁﬁsnted by the follow ng general forrmula (1):

10 -(Cl-12),-CO0H(1) where "n" is an integer nunber of 1 to 20.
12. The conducisves corieqtd,ngssheet psrebeenedsi ol ain® 18onnkerebhn
t he conpound having flux function contains at 15 | east one of a
conpoundPPESLEEENt &by PEne CPEPIFEH n§Ygehefal TPSERUI SOTPPRERE a the

conpoundchapeeseshed hyrihg 4 ol Lewi ngigeneral feimuhar(3) since an
insulating property between the adjacent terminals can be
15 secured by the sealing layer, generation of a leak current

between the adjacent terminals can be reliably prevented.

[0332] Further, in the case where the conductive
connecting sheet is used for forming connection terminals
20 to be provided so as to correspond to electrodes, the
connection terminals can be formed by selectively
aggregating a heated and melted metal material onte the
electrodes and a reinforcing layer constituted from a resin
componant can be formed so as to surround the connection

25 terminals.

As a result, since peripheries o©f connection
terminals can be covered by the resin component, the
connection terminals are fixed. Further, since an

30 insulating property Dbetween the adjacent connection
fterminals is secured by the reinforcing layer, generation

of a leak current between the adjacent connection terminals



COOH where each of Rl to R5 is independently an unival ent
25 organic group, and at least one of RL to R5 is a hydroxyl group;
and 111 10 where each of R@,%o R2 is independently an

uni val ent organi c group, and at | east 8 e of R6 to R2 is a carboxyl
group. 15 13. The conductive connecting sheet as claimed in claim]1,
wherein the at | east one resin conposition |ayer conprises two resin
conpositiggnlggegéliggﬁy preventedWerein in the layered body, one of
the resin conposition layers, the netal |ayer and the other resin 20
conposition |ayer are |layered together in this order. 14. A method

for connecting 4,erm S C rising; . a placenent step . of

pl aci ng the coﬁ%ﬁgggﬁ?%knéggtPﬁassﬁgeEQ&%qgﬁgﬁtﬁf?ﬁﬁé?ﬁllﬁgyﬁgﬁhal
faci ng teappbbhatshiPbta. heat step of heating the conductive connecting
sheet at a tenperature which is a nelting point of the nmetal materi al
or hi&%er and at which curing of the resin conposition is not
finished; and a curing step of curing the resin conposition. 30



112 sheet defined by claiml1l between facing term nals; a heat
step of heating the conductive connecting sheet at a tenperature
which is a nelting point of the netaH terial or higher and at which
the resin conposition 5 is softened; Q d a hardeni ng step of
hardening the resin conmposition. 16. A nethod for form ng connection
term nal conprising: a placenent step of placing the conductive
connecting 10 sheet defined by clai@midneato a termnal of an

el ectroni c nmenber; and a heat—step of heating the conductive
connecting sheet at a tenperature which is a nelting point of the

net al nah%%&al or Qi%%%rlgnd at which curing of the resin 15

COﬁpOSitW@ﬁWhéﬁﬁgé"g#ﬁkshed. 17. A nethod for form ng connection

term nal conpri sing: a placenment step of placing the

conducti ve connecti sheet defined by claim1l onto term nal of an
ol ectoniic 20 heRSBRNCEAZe Conne%lméts}g%% &Pmﬁeéﬁsnﬁ he layered

conduct i yeagoNreet 1Bgesheehodly ackerpanagure which is a melting point
of the netal material or highér and at which the resin conposition is

softened. 25 18t ASféh cengucterigeiaasdipdnsi Agyeract pgme@r fhaps;
ormi nal €548 br G Faried Uorng tRe Sonduct Fve"a0 EaRRBE g Shoot
defi ned bypmplbaine havigg Aduvel dohconpo:dewndce conpri sing:
10 a metal layer formed of a metal material having low
melting point,
wherein the resin composition layer satisfies the
following requirement A:
in the case where at least a part of metal ball(s)
15 made of the metal material having low melting point 1is
provided within the resin composition layer, the metal
ball(s) is heated at a temperature which is a melting
temperature thereof or higher according to ™“test methods
for soldering resin type fluxes” defined in JIS Z 3197, and
20 then a wet extension of the metal ball(s) is measured, the

wet extension is 37% or more.

Z. The conductive connecting sheet as claimed in claim 1,
wherein in the case where a diameter of the metal ball
25 before bheing heated is defined as ™“D” [mm] and a height of
the metal ball after being heated is defined as “H” [mm],
the wet extension ™87 [%] is obtained based on the
follewing formula 1:
S [%] = (D-H})/D x 100 --- formula 1.
30
3. The conductive connecting sheet as claimed in claim 1,

wherein the metal bkall is feormed of a metal alloy



113 facing term nals; and a connection portion electrically
connecting the facing term nals and being fornmed using the conductive
connecting sheet defined by claiml. 109

containing at least two metals selected from the group
consisting of tin (Sn), lead (Pb), silver (Ag), bismuth
(Bi), indium (In), zinc (Zn), nickel (Ni), antimony (Sb),
iren (Fe), aluminum (Al), gold (Au), germanium (Ge) and

5 copper (Cu), or tin alone.

4. The conductive connecting sheet as claimed in claim 3,
wherein the metal ball is formed of a Sn-Pb metal alloy, a
Sn-Ag-Cu metal alloy or a Sn-Ag metal alloy as a major

10 component thereof.

5. The conductive connecting sheet as claimed in claim 4,

wherein the Sn-Pb metal alloy contains a Sn~-37Pb metal

alloy and the Sn-Ag-Cu metal alloy contains a Sn-3.0Ag-
15 0.5Cu metal alloy.

6. The conductive connecting sheet as claimed in claim 1,

wherein a diameter of the metal ball before being heated is

0.5 mm.

20
7. The conductive connecting sheet as claimed in claim 1,
wherein an acid value of the resin composition is in the
range of 3.0x107° to 1.0x107% mol/g.

25 B. The conductive connecting sheet as c¢laimed in claim 7,

wherein the acid wvalue is calculated using an oxidation

reduction titration method.

9. The conductive connecting sheet as claimed in claim 1,
30 wherein an amount of the compound having flux function
contained in the resin composition is in the range of 1 to

50 wt%.
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10. The conductive connecting sheet as claimed in claim 1,
wherein the compound having flux function contains a
compound having at least one of a phenolic hydroxyl group

and a carboxyl group.

11. The conductive connecting sheet as claimed in claim

10, wherein the compound having flux function contains a

compound represented by the following general formula (1):
HOOC- (CHy) p,~COCH - -- (1)

where “n” 1is an integer number of 1 to 20.

12. The conductive connecting sheet as claimed in claim
10, wherein the compound having flux function contains at
least one of a compound represented by the following
general formula ({2) and a compound represented by the

focllowing general formula (3}:

COOH
RS \ R1
Rﬁ// P ]2
i (2)

where each of R' to R’ is independently an univalent
organic group, and at least one of R' to R® is a hydroxyl

group; and
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(3)

where each of R® to R?® is independently an univalent
organic group, and at least one of R® to R* is a carboxyl

group.

13. The cenductive connecting sheet as claimed in claim 1,
wherein the at least one resin composition layer comprises
two resin compositicn layers, and

wherein in the layered body, one of the resin
composition layers, the metal layer and the other resin

composition layer are layered together in this order.

14. A method for connecting terminals comprising:

a placement step of placing the conductive connecting
sheet defined by claim 1 between facing terminals;

a heat step of heating the conductive connecting
sheet at a temperature which is a melting point of the
metal material or higher and at which curing of the resin
composition is not finished; and

a curing step of curing the resin composition.

15. A method for connecting terminals comprising:

a placement step of placing the conductive connecting
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sheet defined by claim 1 between facing terminals;

a heat step of heating the conductive connecting
sheet at a temperature which is a melting point o©of the
metal material or higher and at which the resin composition
is softened; and

a hardening step of hardening the resin composition.

16. A method for forming connecticon terminal comprising:

a placement step of placing the conductive conneciting
sheet defined by claim 1 onto a terminal of an electronic
member; and

a heat step of heating the conductive connecting
sheet at a temperature which is a melting point of the
metal material or higher and at which curing of the resin

composition is not finished.

17. A method for forming connection terminal comprising:

a placement step of placing the conductive connecting
sheet defined by claim 1 onto a terminal of an electronic
member; and

a heat step of heating the conductive connecting
sheet at a temperature which is a melting point of the
metal material or higher and at which the resin compesiticen

is softened.

18. A semiconductor device comprising:

facing terminals; and

a connection portion electrically <c¢onnecting the
facing terminals and being formed using the conductive

connecting sheet defined by claim 1.

19. An electronic device comprising:
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facing terminals; and
a connection portion electrically connecting the
facing terminals and being formed using the conductive

connecting sheet defined by claim 1.





