-

10

15

20

25

30

SPECI FI CATI ON  JUNCTI ON STRUCTURE, METHOD OF JO NI NG
W RI NG BOARD AND PROCESS FOR PRODUCI NG THE SAME 5

[ 0001] Technical Field The present inven}raﬁ‘F§rareg--___\
to a joint structure, a joining nethod, a Wy

board and a nethod forgps@gducingrdhe 10 sam,]”WMMMWI/WII/
Background Art Recently, as electronic devices a

highly densified, circuit substrates such as a ~'59159*
flexible print wiring board used 15 in_thaose

el ectPUAT tON YA EsT METHOY Ao EYNIAG o L RFNG (ROARD AND
pROGE B¢ éﬁgﬂ%ﬁﬁggb&yeﬁH afPrning a multi-layer

CITCUuI ate, a build-up nethod has been

enpl oyed. The build-up nethod is a nethod for

| am nating a resin layer forned of only a resin and
[0@@®hductive layers so that the interlayer 20 connection

is establjshed. b en the conductive |ayers through
t he q%?%brl"ec%]]eg?h%%‘;er. [ 0003] In general, this
bui | ;4P PELBAE 1iRGWEeSna il h f@6 a joint structure, a
i nterlayer-connecting conductive |ayers after via
jolmwies meeho@5 4 owieingrbearésamd| ayrethod fonephoduedng the

| am nating a resin layer after joint portions are
Safgrmed on a conductive layer. The joint portions

[og$£¥@en the conductive layers are formed either by
plfating the via holes or by using a conductive paste.

30 [8R&¥Erdsna Aeehni que capable of form ng a stacked

via structure and achieving densification and

sinpR¢¢¢@Q1yona§felectronic devices are highly densified,
circuit substrates such as a flexible print wiring board used
in those electronic devices are multi-layered. As one of the
laminating techniques for forming a multi-layer circuit
substrate, a build-up method has been employed. The build-up
method is a method for laminating a resin layer formed of
only a resin and conductive layers so that the interlayer
connection 1is established between the conductive layers
through the single resin layer.
[0003]

In general, this build-up method includes a method for
interlayer-connecting conductive layers after via holes are
formed on a resin layer and a method for laminating a resin
layer after joint portions are formed on a conductive layer.
The joint portions between the conductive layers are formed
either by plating the via holes or by using a conductive
paste.

[0004]

As a technique capable of forming a stacked via

structure and achieving densification and simplification of

*G00002*
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2 the wiring design, there is known a nmethod which
acconplishes electrical connection between conductive
| ayers by forming mcro viaholes for the electrica
connection on a resin layer by laser irradiation and

thd 'lelf:[‘rggtci@s ¥R holese W hofbwh conglatdy aviddhesd ¥€omplishes

such as™ copper paste, in which the conductive
eladbhescayE poovedes onheatwsdn | cahduonnget | lavebet Weenforming
the conductive | ayers (see, for, exanpl anese

i Eigp erYtlaLahﬂ ePert PubFhe ats 1GF NG CHei nggfg‘sgg)’l $Dods] resin
la% &g% glqggy %?@J%“Ln&“£E¥i££§ @*Scbﬁgcﬁoles with a
onne

tion between'the Tayers is ac I she he

coR@REUTYé Vea ghesty e,sude raed i @biplietry pSsﬁfat,enlﬁotwhlch the
sufficient. Also, in order to fill the mcro-via
condhesivgt hadhesivendidwidesheshee, e&emtgm%aladwa%wtlon

t ech d. .15 Furt
betERRlcre GOMRLF Ve had Y T alFUBry Tigho ample, Japanese

Pa @néeﬁa%a@ﬁ@n s bdeison fivd | eged naiilfsé‘,@@fo vi a

| es, the "on-resistance is increased. Therefore, it
[oossﬁlfflcult to use such a conductive adhesive for

the electrical inter|layer connection betwee ,
SUbsEPHE¥RT wherl® a #PEPng T&E m%ge ats 20 ﬁgﬁh electrical

coggggtﬁén [QQQ@LeﬁCC%ﬁ% ngj y : jnstead af. A he 1LY A48, the

the  via- t he conductive
condhesive, a@hé@m@; qtige Ofe]JSeh}ﬂgl i 6t 8k | bEt P ohsussofficient .
(conductive posts) has been used. As 25 the technique
Algf, usﬂng pidegondoct ifid lpodthe  tHigGeoigigndhles with the

h || th duct .
conpb oS SLaER e o el SR TRoRR B8 h s EPRN G L Eapoetirea.
Fuéelﬁs§' Ve i £88€ £ heOlongimke, ab@wv%atm al—airéil:ﬁ’?@ely high

[ication No. Hei 11-54934). [0007] 30 However,
onthe31ﬁeahod i whehvés dspricilled iim ttm micye-via holes, the

ongg%égggégcéonggnPlgggg eg!ln&%%&%f%@%,lnfgrlayQ{ifficult to
use such a conductive adhesive for the electrical interlayer
connection between substrates where a wiring is made at a
high density.

[0006]

Accordingly, instead of the technique of filling the
via-holes with the conductive adhesive, a technique of using
metallic protrusions (conductive posts) has been used. As
the technique of using the conductive posts, there is known a
method of mechanically connecting the conductive posts with a
conductive pad without using an interlayer adhesive (see, for
example, Japan Patent Laid-Open Publication No. Hei 11-54934).
[0007]

However, this method involves a problem in that it 1is

difficult to completely eliminate the interlayer adhesive

between the conductive posts and the conductive pad, such
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bet ween the conductive posts and the conductive pad,
such 3 that the reliability is not sufficient.

[ 0008] Al so, when the structure is re-heated for the
nmounting of parts, after the interlayer connection is

th%t@rtﬁ?% POCEL: PidPel € hSt aseosecidiat. the sol der formed
or the Interlayer connection is re-nelted, deforned

[oe@oe] noved, thereby deteriorating the reliability of
the interlayer connection. [Q009] Di sclos%ge of t

h .
| nventson woept the SRTYBEEEE of fIfe HFdsent: Inveltf Tpunting
<3ftan&%¥:?$§9%rJ%ﬁﬂg fﬁEggiggg h%%h%%c%i%hghﬁggggﬁﬁkbpnonce,

r Ia et ween ~a conducti ve nenber an

thé&l&Cliode prBbercAid ehsupelider fdwnadl foesitdteantetetlayer
a joint portion between |ayers, and a joining nethod
commsényiohe jisi ntretrettede. Deflgwles] ArRS, Moviesl, thereby

anot her object of the esent _invention 1o r Qvi .
deGPT 1 g boa dt%%nﬁ?ig?lagiht}f oPFit CRE [ 1YY %a%%gi%éémgeecgm'
[Ogbﬁg connection reliability between a conductive

nenber and an el ectrode nenber and a superior thernal

resi si antesofe ao20thei veoriown bet ween | ayers and a

met hod for producing the sane. [0011] In qrder_to

achi 8veiFh@rolRIQCt thle BResBRESPRYertiVERt ioRc| (RyeRrOVide a
jot%{qg Lol lowng fh%%ltlllllr £ (Hr%fjg%ér]r@c@ﬁobﬂe%}eﬂé}gifity between

ructure conprising a co Ive ne cont al nl hg

a GCORPRRICtAVed M r Cafporentelde®ode MBmbeectmndden superior
menber contai ning copper as a mgj or conponent thereof,
thandad mesiistapeet iafh 4 of AUt bportdren bediwgieny kawers, and a

JofRICLLYBEREE 30 200 e L GLig Temher Wi

[oo10]

Also, it is another object of the present invention to
provide a wiring board comprising a joint structure having a
high connection reliability between a conductive member and
an electrode member and a superior thermal resistance of a
joint portion between layers and a method for producing the
same.

[0011]
In order to achieve the object, the present invention

includes the following features (1) to (16)

(1) A Jjoint structure comprising a conductive member
containing copper as a major component thereof, an electrode
member containing copper as a major component thereof, and a
joint portion formed by fusion welding the conductive member
and the electrode member with a brazing material containing
tin as a major component thereof and containing substantially

no copper, wherein the amount of copper atoms contained in
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tin as a major conponent thereof and containing
substantially no copper, wherein the anount of copper
atons contained in 4 the aldoy in the central part of
the joint portion is higher than that in the outer

th?Irfﬁg§:%gnEﬁ?pééhtrg% ?IQQ bl RheS UL A i fi0higher

ove feature wherei n the copper atons

th&Xi Shahoih Nelideowent red rpaifednddepaitoi nt portion are
formed by diffusing the copper atons contained in the
conductive nmenber and/or the electrode nenber. 10 (3)

The 0| nt structure accordln to t Y, t
(2)y ( tel%t?het%]fr%uan r9 %r? gl?%ngbégﬁtgé%%‘%}é

whéPeHI'ethé\' L8¥pkR Bbsmgeekﬁeltlﬁgr tanftHel"le::e}rﬁ:lﬁHl pedtt OBE the
Is 30 atontoor nore. 15 (4) The joint structure

jommcorphrgien ame of@wmwfed hdyabeié fusdagur €8e( 1fopper atoms

(3), wherein the di fference [Si a
CC”[ltSiﬁ}n%‘F1 cHppdrhaat (ﬁ?é‘d&&ﬁlé’%ea‘emge}rheagfit)fi’ EP‘FheeleCtrOde
me g central part of the joint portion and the anmount
Tﬂ%f copper atons contained in the alloy in the
out er 20 circunference part of the joint portion is 10
atono or nore. (5) The joint structure accordin
(3any Bhe DPinResabBPEUrPearerasing) b e  2hpes eg‘ﬁa'f‘ﬁ’ée (1)

c uctive nme rotr el
o T8} o NPT LL U & HREF by CF BEaRy RS br The above.™ T
alﬁ@?tHﬁeﬁhélkehgréﬁ)paﬂhebﬁlBhéh§obh62p6gtﬁaheﬁsabo atom% or
further conprises silver. 30 (7) Awring board
moeenprising the joint structure according to any one
of the above features (1) to (6). 5 (8) A joining
met hod whi ch conprises fusion welding a conductive

(4WE”b%Be09%H%e“éH}dHHH%3 ASc S ABLPT t60BPYNHe of the above
features (1) to (3), wherein the difference [S1-S2] of the
amount [S1] of copper atoms contained in the alloy in the in
the central part of the joint portion and the amount [s2] of
copper atoms contained in the alloy in the outer

circumference part of the joint portion is 10 atom% or more.

(5) The joint structure according to any one of the above
features (1) to (4), wherein the conductive member is a

protruding electrode.

(6) The joint structure according to any one of the above
features (1) to (6), wherein the brazing material further

comprises silver.

(7) A wiring board comprising the joint structure according

to any one of the above features (1) to (6).
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thereof and an el ectrode nenber containing copper as a

maj or conponent thereof with a brazing materi al

containing tin as a 5 mmj or sconponent thereof and

contai ning substantially no copper, wherein the

mol ten st.ate of raghngnmatehbal sk 08 sMSIding a
(SMEIJ}nQ3€§#§ tP%Pﬁgg sgh?%at tﬁeban%unt of %opper e
cortd B O NinkRed | Bohbaialihgy d¢sppdre eant nal mpiotr cfomponent

the brazing material after the fusion welding is ,
theneperandhaant aect 10dgnnepbesurOntetnang EOPREE Far 12 Malor

(ég The j.oi ni ng nethod .according to t gggv . ;
comgynen Q?%’f"?]o h ltfl'b_s?‘ okaa\‘/\z/eﬁnoq n“(‘:gjé_‘ts?%]t%ei S naaieln{lgﬁ;gdlen as a
ma%gra ccgr?[g@r?ér‘% Uurehn i & i sn@5Cdiheiiddansddetdmd 1d gy no

olnt o 15 the brazing material. (10) The joining

copmé hpdwheeeidi npet mdliterabatat ¢ eaf utbe( ®razdng( gaterial in
wherein the fusion welding state is naiggained f.or

0
theebenten are bt eApe? atM e Mt eh $9 HYher e HC e of ‘copper
at rrr‘t?lst |t Q\Wodl %i g{]hé hgliﬂ)gZi "E@xteeri:@htrgti-l)paﬁft of the

o ning me conpri Ses fusion welding a
br&208Y ChhVer 1RIDLE t €Nt laé Nf Y1 GOpPPeldaisg ai srefpoyher than that
conponent thereof and an el ectrode nenber containing
incboppepuber ac huferfoEepeppP®ERt t hereof with a brazing
material containing tin as a mnmgjor conponent thereof
and contai ning substantially no copper, the joining
(ofTet hede copphi ShNAetRBasherSrafingd tld e Hivprd Nfadiwke (8),
copper atons contained in the conductive nmenber are
whéiréfsedhient f uhieorbr azé Idimat estatesois30 magnt@igigdoy at  a
the copper contained in the conductive nmenber and the,
temparebura ndddm i#e26razhhghait éhad | thmdmedppse point of

atons contained in the el ectrode nenber are diffused
thepbgagheIemabpE2fhg material so as to alloy the copper

contained in the electrode nmenber and the tin
contained in the brazing material to thereby forma
(1b) | nrRbaped nalngoymegiardd whecerdieg hootie cbawppgature (8)
atons contained in the aIIoX in the brazin% , .
or (9), wherein the fusion welding state is maintained for 60
seconds at a temperature which is higher than the melting

point of the brazing material.

(11) A Jjoining method which comprises fusion welding a
conductive member containing copper as a major component
thereof and an electrode member containing copper as a major
component thereof with a brazing material containing tin as a
major component thereof and containing substantially no
copper, the joining method comprising the steps of:

a first step in which copper atoms contained in the
conductive member are diffused into the brazing material so
as to alloy the copper contained in the conductive member and
the tin contained in the brazing material, and copper atoms

contained in the electrode member are diffused into the
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5 material after the fusion welding is 15 atono or

| ess; and a second step in which the alloying of the

copper whose atons are diffaused and the tin of the

brazing material is further facilitated to thereby
brié!@%'ﬁé@@?i&faeéda@' Y PB4 cibergpbhe ARAina in the

copper atons contained in the alloy in 10 the brazing
el ot esdal médiesr t hend ustlon weldi ngontsaiedit oim othel elgsazing

(12% The joining met hod according to _the_above feature
mageual tar therebymborsi y Bl ihi FReREdpailAoxhiRAT | Eere the

alloyipg of the_ .15 coq [ . se_a r i f :
oS RE e Bhob s RERURASSEIAE it LS prasing
natdBdal her @OPURke OF uSDPREc PADAG i§0NS ahteds | Ortbhess; and

alloy in the central part of the brazing. materia

aft ex sdeofd séiorp weh dvimich st ghkkoy Ham ehathencepeer whose

outer circunference part. 20,(13). The jpining nethod . .

at%‘&%ora&"lengd’t%f‘éﬁiyoﬁggoft %eth%oaé At §F8§18§) "fa[)kerlal 18
. ! tesial i e bt8t a318p parts

e R R S C R T (T
wh@g6 Oktiengntcuranyopneoppetrhatalbey ecodemtne@sif9khteo alloy in

(13), wherein the_brazing material in the second steg .
thesbrazangompERrieat 8L teI5FPhd Yoiah mififbbis 15 atoms or
leaccording to any one of the above 30 features (9) to

$4), wherein the brazing material in the third step

isin anolten state. 7 (16) A nethod for producing a

Wi ring board conprising a first substrate including a
(1ebndTbei yeinknbenetbadaparagdieepper ths abaypofeature (11),

conmponent thereof and .a second substrate_. i ncluding an
fugtBetr GARPHERAHES éoﬁg&Fﬁfﬁ%x%%hﬁbﬁaﬁggﬁ %%To?igoylgg of the
coéggpon o Ner&es . avbergis lhe fidptcpubstihatsr afbet Beazing

con substrate are joined together by the joining

maberthad adccofakibitdwednpoortdhasf the abovstf et urerp¢Dn) atoms

t 15). ,
congagneé in the alloy in the central part of the brazing
material after the fusion welding is higher than that in the

outer circumference part.

(13) The joining method according to any one of the above
features (9) to (12), wherein the brazing material in the

first step is in a molten state.

(14) The joining method according to any one of the above
features (9) to (13), wherein the brazing material in the

second step is in a molten state.

(15) The joining method according to any one of the above
features (9) to (14), wherein the brazing material in the

third step is in a molten state.
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[0012] Brief Description of the Drawings 10 FIG 1 is

a cross-sectional viewto explain the process for

joining a conductive nmenber 7and an el ectrode nenber.

FIG 2 is a cross-sectional viewto explain the

r oces ry [ Chi Vg e a isi

(] o DS EeE! BER S Ch (PR TRANG Aonprising 2
£iexp! alubdthaady ogessudling oa j ebnéngt aveondembéve containing

menber and an el ectrode nmenber. FIG 4 is a
coppessasect | MAHPT vEEWPPBERK pltdieF e FrdcBsSeqpyd substrate

. | 0ining a _conduct.i .el. .
ingfeg 89 35 EiaSela, (RERE TP ai B A gE R o major

cohPEnéRt NEhSEEYE! Wik BELOT Ehe1Of { Bt heulpsesLNE and the second
I'nvention. 20 FIG 6 is a cross-sectional view show ng

sulast exaaphee of oinda@ V@géh@ebd@Ydth@Vjﬂgnhngi&et@g@raccording

structure. [0013]. Best_Mode f ticj h
o] AUEnPRBnORbW:e t HeoT 51 FEGEFERL b B TAE"] of ni ng

[0§§5£0q 25 according to the present invention will be

escribed. [0014] The joint structure according to the
presgpief Nveatt Ot icONPE i sles Brawhoygst i ve nenber
cont ai ni ng copper as a major conponent thereof, an

eIecFI@delnEﬁbércégﬁFaﬁﬁ?_b?@%bp%}egsta %ﬁphgfg}the process

€ conducti ve nenper an

el eckrgde,;megbgr cybkB-3echisgangvidletbabxpbatai thagprocess
tin as a major conponent thereof 8 and containing

fogubhstianhgakl gonducopper nemherepndt A8 ahBORECEE MBBBHEF

atons _contained in the alloy in the central t _of
the F&Fnt poPt RoRZPESRPBRELRAANVERYL CPnofRE bty SHe Process

fo%Lh%#g%ﬁge?g%Pﬁgﬁ%FéggkggﬁghrAﬁﬁe’athIE@EBBHG Retbed .

FIG. 4 is a cross-sectional view to explain the process
for joining a conductive member and an electrode member.

FIG. 5 is a cross-sectional view showing an example of
the joint structure according to the present invention.

FIG. 6 is a cross-sectional view showing an example of
the wiring board having a six-layer structure.

[0013]

Best Mode for Practicing the Invention

Now, the Jjoint structure and the joining method
according to the present invention will be described.

[0014]

The joint structure according to the present invention
comprises a conductive member containing copper as a major
component thereof, an electrode member containing copper as a
major component thereof, and a joint portion formed by fusion

welding the conductive member and the electrode member with a

brazing material containing tin as a major component thereof
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i nvention conprises fusion welding a conductive nenber
contai ni ng copper as a maj or conponent thereof and an
el ectrode nenber contai ni ng &opper as a nmj or
conponent 10 thereof with a brazing materia

and 03¢ D ohd | SLIRSE At Bl Ofy &0 MRYeEH, thede0fn e amount of
contal ning substantially 'no copper, wherein the

copme t eatshat ecoftatimedoriazi vige maflépyalin nthéecehpzrpdn part of

wel ding is controlled so that the amouni of copper
thet oBBiBbnt BPAEOPn tife AIHFI n ?%%nceﬁgﬁﬁl &Er? e outer

. 1he i sol dering) material after the fusion
Clﬁ%ﬁ?ﬁé&%ﬁgg ﬁ?@%ér than that in the outer

[ogisrunference part. [0016] Further, the wiring board
according to the present invention conprises the
j oi Milser ucths e Jesirdaxcr Mesdosborecorddnpoote] FRe present
. addition, the present invention provides a nethod fo
1nﬁﬁ%ﬁh%?ngc8mRFEFﬁ§ b%gﬁaogowﬁFﬁgfﬁﬁiaﬁﬁr%ﬁﬁg&ékﬁr%té£ember
coﬁ@&lﬂghgg @oﬁﬁ@guc£éveaneﬂ@fércoﬁéﬁ¢8ﬁ@ﬂtCO@H@fe@ﬁ dand an
mej or Conponent thereof and a second substrate '
eléactodé ngnamb@b et @ttaiodiengre miverpecontea nengmedpper casponent
or conponent thereof, wherein the first,

a mj

thgaﬁe% r ati¢hand PREZ4880rltR bk T afentat8ifgi rfed t 8%edbn™@I "
af her by | Qi ni . A5, - , _

ofgpfhy” s 118 Frett ARttt O fragoreer

whéPeexplend noheepr osessef aif j @hei ngraztngductiercial in the

menber and an electrode nenber. 9 FIG 5is a
fugions-wedctiinshal s vicowtsiedliesy o &kalpl d1of aPRENF0iIGHt coPPer

PRI AEEPT IHGAS, L T eeric el ol G5 0or une
prib i hg9 PO e PAYEND i tividiay 8 takr ueher udidid0dRNding is
higher than that in the outer circumference part.

[0016]

Further, the wiring board according to the present
invention comprises the joint structure as described above.
[0017]

In addition, the present invention provides a method
for producing a wiring board comprising a first substrate
including a conductive member containing copper as a major
component thereof and a second substrate including an
electrode member containing copper as a major component
thereof, wherein the first substrate and the second substrate
are joined to each other by the joining method as described
above.

[0018]

FIG. 1 to FIG. 4 are cross-sectional views to explain
the process for joining a conductive member and an electrode

member.
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First of all, the joining nethod is described on the
basis of the enbodi nent shown in the draw ngs. [0020]

In the joining nethod of a

joi nt structure according

to 10 the present invention, the nolten state of a

con €d so

or ‘FJItZElrI&g.I At el %Lg){&%ﬁiégeHg?oﬁé@i f@@e\oe'sﬁio%n@r QeESkdnple of

anount o

copper at ons

th& OB Almest iurdihe ald@yrding heo afnd ratesepar tiBlerdfiahe

brazing material 12 (joint

i s HIgheré thanat hapsEnsefbliengeér VARC FHOSST

ortion 3), aft j oi ni
b ) i é!rg%an })le of

15 32, 021] . That.is, by. controll] | ten stat
thefwihgn ?%% h%%%?i%g]fé‘, K ep%eéf{]lgf%gnlgrégg i

ntai ned in

[OéFffndUCtive menber 1 and/or el ectrode nenber 2 are
Iffused into the joint portion 20 3 to facilitate
the mitayi 0§ EIU6ST)e [ 00221ngn et ohmedepstibpd jau the

to be noted that the anpunt

0] er atons contai ned

( . , of
baghstpe B oFPPAinent eFRTYER b%r?ﬁ%oggr%‘ﬁhn?%e out er

[Oﬁ%égunference part 32 of the joint portion 3 is 25
ured by, for exanple, atomanalysis by X-ray
SpeCiﬁO§H@pyoin¥h§ame@h@dO@fe@tj@hnspettuoSuopyacaﬁfm;ng to
area anal ysis of Energy-Di spersive X-ray Sﬁgctroscogg a1
eria

théEpXgsend iheentken, F0O28pliwe ebAHGCPFVR

AberIaht

th I d . [
s Gifor g oThB SR Dr g Ry By URGSorasr kg Taet oS

12py-0s diitfer G OThe®

amBﬁ%EoBge@o@%e&egﬂgﬂéﬂﬂdﬂﬂéﬂﬂéd|ﬂhtﬁﬁt 4Didy ngnbyhe central
refl ow soldering, the thermal treatnent to nelt 10
patrhe 350ladderthes peatongedataraadhdet Qerirdd RATEioR 3y, after

prevent deterioration in

of the substr

joaﬁé;ng(anﬁgn@ﬁ'.gglegy tl'}?éuatt_hﬁtgg]%lhiéﬁe outer c1rcum§'é%gnce part

32.

[0021]

That is, by controlling the molten state of the brazing

material 12, copper atoms contained in a conductive member 1

and/or electrode member 2 are diffused into the joint portion

3 to facilitate the alloying
[0022]

In this connection, it

(CU.ssns) .

is to be noted that the amount

of copper atoms contained in the alloy in the central part 31

and the outer circumference part 32 of the joint portion 3 is

measured by, for example, atom analysis by X-ray spectroscopy,

X-ray photoelectron spectroscopy (XPS), area analysis of

Energy-Dispersive X-ray Spectroscopy (EDX) and the like.

[0023]

The conductive member

and the electrode member are

generally fusion welded by soldering. The fusion welding by

the soldering is performed

joining by reflow soldering,

by reflow soldering. In the

the thermal treatment to melt
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5 However, when the conductive nmenber and the

el ectrode nenber are joined together by soldering via
such short tine thermal treatnment, the sol dering part
can be nelted and thereby, disconnected, or the

d compon n. pe ' u OWien
end A S8 COMPRRCEL 8y 88T by GhSURURLEdomolE e to prevent
det[é%pl?&}atTﬂen P{:£S@R41i By est OEhbasubenducked asidudicemanents by
prevent the re-nelting of the joint portion by
heate- heating. As a result, it has been found that even
inajoint structure 15 jOIned by a joint portion
[0¢%thed by the fusion welding of a brazing nateri al
cont @i Ning- ti Phes 2nERjUnERMORehetiber e@hd am# electrode
cont ai ni ng substantially no copper, if the anount of
me@@@peératgmﬁneanmguﬂhan1bmesald©ylm® vhe cewhr ghort time

part of the joint port hi gh th hat
A L i UL RS

h con ectlon I a | ty, e c
ShERBET AN AR R e 0ae” mrter o s suney PeroHES, e P
dléﬁéhﬁﬁéaceoe»ﬁntgh%ccgma\gm obetheenall ayers stp@@26] if re-
shown in FIG 1, a conductive nenber 1 having a
hebtadLng material 12 at the end and an el ectrode nenber
[02 are fusion welded with the brazing material 12 to
P8PMm a joint portion 3, as shown in FIG 5, thereby

enab&hggpkgsggkwihébndd¥r%a§tE@ﬁﬁubeeaosdﬂaﬂdﬂﬂﬁﬂ prevent
Her e adhesive having flux activity nay be

thentes poskdimet wéerchde joiazi gpnwieri aYy 1Pedmpting. As a
el ectrode 11 nenber 2 tq fysion weld the bra2|qg
regulléni att 12agndese ferBg:r nENERr W' Ror WEppfEruCEure

B
brazing material containing tin as a major component thereof
and containing substantially no copper, if the amount of
copper atoms contained in the alloy in the central part of
the joint portion is higher than that in the outer
circumference part, it is possible to have a high connection
reliability between a conductive wmember and an electrode
member and a superior thermal resistance of the connection
between layers.

[0026]

As shown in FIG. 1, a conductive member 1 having a
brazing material 12 at the end and an electrode member 2 are
fusion welded with the brazing material 12 to form a joint
portion 3, as shown in FIG. 5, thereby enabling to obtain a
joint structure 10.

[0027]
Here, an adhesive having flux activity may be

interposed between the brazing material 12 and the electrode
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material 12 or on the surface of the el ectrode nenber

2. 5 [0028] The adhesive having flux activity

functions to reduce the oxilde |layer on the surface of

the brazing material 12 and the oxide |layer on the
fneﬁerrf ace 19(1_; %%i%nec%égge HFFéTbgﬁ:a%inngﬁaE@éQ{Ql WenNand the

e brazing materia and the el eCtrode 10 nenber 2

elédterdusi aempekded, byor esmuinpde(r edtheci aghesheeodiagdng flux

| ayer of the brazing material 12 and the oxide |ayer
acoivitie wiwctheodePrenissr 20 t kBebr 82FhCHat @?i aT'h%Z brazing

and, the electro nenber C j O &k
ma‘i%"”g’e‘i‘ﬂe}z amd %rllgkce]??i%% Pacr%s?@&alﬁegeéic%énq%%(hér)educe%]? 35
[oé@@?g] Al so, the adhesive having flux activity need

not” be renoved by washing after the brazing materi al

12 artte t héhesleet hads ngenblerx 2aat &vi by néync ieash to reduce

ot her and thus, the gﬁg uctiog rocess can b
v

the 697 | BYSFPR HERS THE BGMeSt vENSOORATTHG TFrasct 12 and
th%ra%pcg.rdtey EXUDIES exgel %@Pfa@(—gh%sfi ahdyeheatirBae atber 2.

e used as an interlayer member formed between the
ThEPEHYEE | VavhETbeNe 1 tand itke eheetiatie Iizended Zhe[ 0636¢trode
The adhesive having a flux property nmay, conpri se,

. fo .
me@Beexanpke, L4 iOPoXiE Ldesin bya Hlieichg aydnt 1P the oxide
reduci_ng.agent .and a film{form resin. I. 1
laEﬁBxyfr & BE e‘??t-f}eell?{ghln %%]o%g/dr gzllen 0\7\%11%% ]%as};—&;enOf the
e18-80bkd ataberat, repa bespengt vaceiadniepaxy thkei electrode
which 30 is in a liquid state at roomtenperature.
mehbep, thecepoxperefinmimy i[nthaede boghthArepenrs redpftrical

which is in a soli state at roomtenperature or an
reéﬁé??nFésFﬁnmﬁﬁcﬁeggcﬁﬂ'a 12 liquid state at room

[Oég perature. Therefore, the degree of freedomin
esfgning nelting behavior of the resin can be
Also, the adhesive having flux activity need not be

removed by washing after the brazing material 12 and the
electrode member 2 are joined to each other and thus, the
production process can be simplified. Further, the adhesive
having a flux property exhibits excellent adhesion by heating
and can be used as an interlayer member formed between the
conductive member 1 and the electrode member 2.

[0030]

The adhesive having a flux property may comprise, for
example, an epoxy resin, a hardening agent, a reducing agent
and a film-forming resin.

[0031]

The epoxy resin may be either an epoxy resin which is
in a solid state at room temperature or an epoxXy resin which
is in a liguid state at room temperature. Also, the epoxy
resin may include both an epoxy resin which is in a solid

state at room temperature or an epoxy resin which is in a
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further increased. [0032] 5 Exanples of the epoxy
resin which is in a solid state at roomtenperature
include, but not linited to,2bisphenol A epoxy resins
bi sphenol A epoxy resins, bisphenol S epoxy resins,

11#h%§0£t99¥y0?kfggﬂqké d S0 utd €SOthOPYPLAK epa¥y degree of

dyl'am ne OXy resins, egC|dylester
£ r &Y lg|dﬁﬁi§h1ﬁ§kﬁéph€ﬂg|bﬁh@%mmESGﬁSUMQHI@Sin can be
bi phenyl skel eton, naphthal ene skel eton or
furtlye| bperrageene skel eton, tri- functional epoxy
[oresins tetra-functional epoxy resins and the |iKke.
Bit icularly, it includes preferably solid tri-

funcgi ona e £POKY thesicpoxdnd-«digsobhNdlvoi ak iapexysolid state
resins. 15 [0033] Exanpl es of the epoxy resin which is
at i noaml tgupdratatre 1ap1ndem1b@#p@ﬂﬁlh%@MQleﬁﬁe bisphenol A

bi sphenol A epo ins or Dbi | F
coR N0l ERXAELET N Scrll SPREREL P ISPORCAES! 85 coony

re%%S?UdévQ}el[]Q:q34 Q'Q| ey Q@s'ﬂﬁ%derﬁf@s@e&bvolak epoxy

ose are comoniy used and have fl ux

reéﬂheyltglyahﬂpmb&;nanl@@waﬂﬂnﬁainanuiglmpidykeswmmngepoxy
them the hardeni ng agent having flux activyit

repiBter @w}syhlms‘ed@ hEBOKY RF EMOURVIRG SiRNeTYIs skeleton,
r.ont
nagggﬁ?lﬁ3$|ngk?ﬁuxlggtnateékgt %PeLQQ§§enghesﬁéig€8hng tri-

Vit ons reduce

fuﬁétggnhﬁye&pcﬁﬁ/ t bessHET ace tfa thediriaskdlyg epbeyi atesikis and
(solder) to an extent, at which the oxide | ayer can be
tha0 ]elllent ri Baktycbbadd, t .t htneledes o@é‘eﬁéﬁﬁ@}éﬁﬂ S tri-

is a npound havi n f.uncti onal bl
fuBBﬁaPﬁalmFPﬁXé{ UERiPH. Seflerarpe hoReoHE, GBRRR,FaSine
083y Hng flux activity 13 can be suitably selected

accordlng to the type of the brazing
Examples of the epoxy resin which is in a liquid state

at room temperature include bisphenol A epoxy resins or
bisphenol F epoxy resins. A mixture of the foregoing
compounds can also be used.

[0034]

Examples of the hardening agent include those which are
commonly used and have flux activity, phenols, amines, thiols
and the like. Among them, the hardening agent having flux
activity is preferably used since it can remove the oxide
layer on the brazing material 12.

[0035]

The hardening agent having flux activity functions to
reduce the oxide layer on the surface of the brazing material
12 (solder) to an extent, at which the oxide layer can be
electrically bonded to the electrode member 2, and 1s a
compound having a functional group capable of bonding with a

resin. Therefore, the hardening agent having flux activity
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material 12 (solder) to be used, considering the
removal of the oxide layer on the surface of the
brazing material 12 upon adhesion to the brazing
EatgrlaLllz. 5 [0036] Exanples of the hardeni ng agent
Vi ng ., acti-vity - i gﬁg§tﬁ§5g Tl ;
can &fst° J\]fx?%é rbgWCtgerdOl?%g,o%q%g%% s contai %-Jiﬂant'}% Brazing
mateArikexy] > greypaany aof wectiswml gonsipdecapabkbeofremoval of
curing wwth a resin (for exanple, 10 (phenolic)
thehydrpdy| lgiyeap, omnthe gretinamdof héhe KRyaztegt faterial 12
i ke. The conpoynds cont ai ni at_ t two carbox
upQgt cﬁ?&?smc?rhcq%org?ecz?wg é‘%arq%s]flaflorela%xarrpl e, Y
[O(ﬁjégyl carboxyl acids having a straight- or
ranched-chain, aromatic carboxyl acids and the |ike.
15[gxgﬁﬂlégaaﬁlmmdﬁhahéeaikgl@QQMWyhaﬁtm@sfﬂMﬂlﬂﬁﬁiVitY
~ conpounds represented by the fol | owing formula |
ind DO38] CH@E’JF“P@%)CW%%%S:oﬁﬁul%%t 26P n RITEOR Y | EOUPS:
an integral nunber of . 3 - '
RGNS POPERRERSr S0y HorS 1Tt Bf o T 9T
capSibi¥i ty ofout gasr upon adhesi on aand ekashi cithfend example,
gl ass transition tenperature after curing of th
(p]_a@hﬁ@vg_merl{]aﬁogyl ngobuml |aEH éErCPl%Pi%n‘Bo%‘Fblle&ted and the
inhibit the increase of .the el astic] e J
like -t nEhRJREEPOEASYFRG AT Ca %\%%%g%Q§%$ %%§y%%99 groups
,inSR4g€d ggﬁlt) oo, sheut dicyt aRg@mphet weankylcarboxyl acids
cross-lrnkages of the epoxy resin and to inprove the
had8hgshopttaiyhe-ebecbredehadnbbrin, Arsvathy gagpoyyl acids
to 10, 30 it is possible to inhibit the decrease of
antlhghel dskeecity which may be caused by the too |ong

di stance between cross- |inkages of the epoxy resin
[0 ﬁaﬂto i nprove the connection 14 Py

Examples of the alkylcarboxyl acids include compounds

represented by the following formula I.
[0038]

HOOC- (CH,) n-COOH (Formula I)

in which n is an integral number of 0 to 20.
[0039]

Also, n in the formula I is preferably 4 to 10 because
of flux activity, outgas upon adhesion and elasticity and
glass transition temperature after curing of the adhesive.
By n of at least 4, it is possible to inhibit the increase of
the elasticity after curing of the adhesive having flux
activity which may be caused by the too short distance
between cross-linkages of the epoxy resin and to improve the
adhesion to the electrode member 2. Also, by n of up to 10,
it is possible to inhibit the decrease of the elasticity
which may be caused by the too long distance between cross-

linkages of the epoxy resin and to improve the connection
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reliability between the brazing material 12 and the
el ectrode nenber 2. [0040] Exanples of the conpound
represented by the formula li4 5 include adipic acid of
HOOC- (CH2) 4- COCH (n=4), sebacic acid of HOOC (CH2)

8- n=8), and - (n=
reﬂ?ﬁjo%tq%t%eaefbg%%c -balf:a%@pgr ér% er abl y1 E%%%%st{}?%g%ﬂeeamde
medipi# her contai ni ng carboxyl group and phenolic

hydroxyl group. 10 Specifically, a conpound
[0@Hnt ai ning at | east two phenolic hydroxyl groups in a

nol ecul e and at | east one carboxyl I I
bonoFéﬂi“Hbleﬁeoé\r Bﬁﬁt icé’“ﬁoﬁlﬁ e ]?r%?qge% % ggn%&tg ormula 1
in@Fde" 2Bl K s US el s PGAPEBDON chyF [ CoUMOUndS) | ndlelidzic acid
enzoi ¢ cid derivatives such as salicylic acid,
of Stbdd M CHAGHAPOHS5 (nahn) | khdi BOAEHd CHSend§OSHr dre 1AL -

1, 2-di car boxy-ci s-4, 5- di hydroxycycl ohexa-2, 6-diene,
[Ogégldihydroxy di hydr oxybenzoic acid,
, 4-di hydr ox Z0j [ i Si j -

di hy %x;?t’fé’r‘%%ﬁ% a‘%ﬁgﬂ?&xgl 6%§?hy§g§§%§§%’?c IGlydes those
fuBdtHer dbbYEE OXYRENEQTBoRE] dgrgap | andaphenolic hydroxyl group.
(3,4,5-trihydroxybenzoi c 20 acid) and the |ike; _
speaphibaltyacial dempeunfyezonfainirg 134 least two phenolic

di hydr oxy- 2- napht hoi c. aci 3,5-diLh -2-N '
hygepyyl %%?gﬁﬁh Hr6x99k?ﬁ%g%tﬁ%gca%c¥%5§§ﬁ°§ﬁeéﬁ?&ggyi group
diQQSQQ#pm%5§éarEo apd diphenold craggd.id 0942blednlkorcan be

exanpf e, en the resin conprises an epoxy resin, the
prbgedeplpguagent Baampdedl wf avtdlvi cgmpewnds nsnglude benzoic
functional group capabl e of

, , reacting wth a car.bhoxyl .
acgflouper AWAt ARS8 pokYyr AD. Sr%éa%ﬁ}fle’sgo@%?e fﬁg‘&?‘ﬁé‘ﬁ& acid,
r ¢capah| of i it h e epo _cis- -
Vaﬁﬁ%#@&ég pgfﬁg&ylf%%%%%fﬁgﬁﬁﬁidr%gy g?éﬁ%éggﬁgﬁgxgrgjs s
diapdrbhecktheneiar e, padteael, ard y3 -didhedrate dédiydroxybenzoic
conprises an _epoxy resin, the hardenjng agent .havinq
acfidux act?vét9ihgdpperen®Picat | eitdone offentisicac d(2,5-

dihydroxybenzoic acid), 2,6-dihydroxybenzoic acid, 3,4-
dihydroxybenzoic acid, gallic acid (3,4,5-trihydroxybenzoic
acid) and the like; naphthoic acid derivatives such as 1,4-
dihydroxy-2-naphthoic acid, 3,5-dihydroxy-2-naphthoic acid,
3,7-dihydroxy-2-naphthoic acid and the like; phenolphthalein;
and diphenolic acid.
[0042]

For example, when the resin comprises an epoxy resin,
the hardening agent having flux activity contains a
functional group capable of reacting with a carboxyl group
and an epoxy group. Examples of the functional group capable
of reacting with the epoxy group includes carboxyl group,
hydroxy group, amino group and the 1like. More particularly,
when the resin comprises an epoxy resin, the hardening agent

having flux activity is preferably at least one of
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15 phenol pht hal ei n, sebacic acid and gentisic acid.
[0043] Al'so, the hardening agent having flux activity
can be wused along with an additional hardening agent
&knclgﬂlng a 5 resin acting as a hardeni ng agent)

n e.resin is _an e r.esq n be
ph%ﬁﬂitpg’&ll'&?]ﬁ&éld, S@oﬁéﬁl&e%%)g agl?ti eintm}%g%ld%g?gﬁerti es
[0&?&@? curing. [0044] The phenol, although not

particularly limted, is 10 preferably di-functional,
ﬁomyhkﬁﬁr@h@rhpedenesgaﬁgentcmﬁWﬁ?G lyheaghhBiFyecan be
avi ng ux activity .and includes, f.or e l e, :
usqﬁsgh@ﬁ6|w&tﬁgﬂﬁaﬁééﬁ§F8P§_hiﬁad%&ln%ﬁ%ﬁ?@?b?%ﬁﬁ%ﬁgﬁng 2
re/§nbgﬁggggha;n§pgggggngn diaddpt)bi sphreal the resin is an
risphenol, tetra |spheno?, phenol novol aks,
epSELS O] akshdibolnd ¢dre Ihdke. s\Cormhlder ivredel 13oRpidering
viscosity, reactivity with the epoxy resin and
actpropey tand RFCRSTEIRT ML EPheABI 1 Mbvol aks  and creso

[OnQ%ﬁlaks can be suitably used. Al so, the hardening

%@ t is preferably added in an 20 ampunt of 0.1 to
30%fye Weh o Pas esh @Holdte nest n sott deulontentlimited, is
particularly preferably 1 to 25% by wei ght based_on

prégﬁrﬁh}?y ndsef ictbpnaht . CORs i Gy Hag JRFPPRE abehtafker curing
added in_ an amouynt | ess than the.lower Ligit.

of f otleQyoi FHPFINGe, “AHE Dxide™ a?gglgﬁWghe5§§¢fégélgggs' fox

th l ectro 2 25
1& e S acannot ¢ ber sedteetb agphenol A,
ex?ﬂéreby,. tﬁesﬁggﬁt strength betmeeﬁ t he ?brai?nzno
diH@l?LbepﬂanamdAthBiphenblodbiﬂphbeDIZFisdhéllylbisphen01 F,
sufficient. If the hardening age tis %g ed in_an
ranpbano] gr dRterIERRIAIR pBBFPI MO Y 1 OF Sgat g OLeS
range, .f.or exanpl d i |k dhesi o .
ook aRE) 10y TP 8 RSP LEbLUBe phemREivicy e

thEe%E%&@aﬁ%%id(Hhﬁﬂpﬂ3§hfﬁihmim@tageﬂmrta@,bphg@@bdnp@olaks
i nprove the fl ux
and cresol novolaks can. be suitably used.

Also, the hardening agent is preferably added in an
amount of 0.1 to 30% by weight based on the resin solid
content, particularly preferably 1 to 25% by weight based on
the resin solid content. If the hardening agent is added in
an amount less than the lower limit of the foregoing range,
the oxide layer on the surface of the electrode member 2
cannot be reduced and thereby, the joint strength between the
brazing material 12 and the electrode member 2 1is not
sufficient. If the hardening agent is added in an amount
greater than the upper limit of the foregoing range, for
example, used as a film type adhesive, handling may not be
good in terms of film performance.

[0045]

The reducing agent can be added to improve the flux
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16 activity. For exanple, when a comon hardeni ng
agent such as a phenol is used as the hardening
agent, the addition of the 1seducing agent allows the
ﬁxpr ession of the flux activity. Al so, when the
ardeni ng,_agent. havi nQ.fJ ux aci i ' ;
act-!,:ev th%gégﬁaénaalse’a%hf I)%lum néﬁ/da%&dt%%%t%ge%ﬁ@ such as
a pHPEOVEisthigelll HX asbi wateniher elene,, when ddiition of the
arQe_m ng agent having flux activity is used, the .y
redtmhﬁmg nggag&ntalri&wa)eth@wﬁﬁpé‘é.ss[le’maf thepddnpl exChivity-
such reducj ng. agent .i ncl ude, c Qund Vi ng .a -

AlgQr bERSE gPﬁuﬁagﬁePHE‘-‘]nS?SEﬁl glgts%’ulc Z\fsh{;(grar#l%l \glctiy,ls used,
th&CELAG Ay o O OPL ORE Co &Ch U5 1 RRING | Sg@kt dro CBRFEYhéE improve
acl dacfrg%l? acid, nyristic aci dC',[I f)%l m'ti?l aci d, Herey
thet emu;cdamtd,vith;r yl iThexod thand tver i lkbe ahdrdening agent

conpounds having a phenolic 15 hydroxyl group in the
hawbhecilersuehtayisiend?, ng-‘?fjr'eSG?(lF Zr%du‘gﬁl%go‘-’fgfent may be
C)mg-cr sol, mcresol, o-ethyl phenol, 2,4-xylenol, 2,5-

W% ol , methyl phenol, 2,3-xylenol, nesitol,
(08461 XYyl enol, p- tertiarybutyl phenol and the Iike.

[0047] 20 Exanples of the filmform ng resin include,

al t hByghpiss nof parehcuradhgingni 8edlta {RELHBBI aSPMpounds

resin, a thernosetting resin, a i x - :
bt P T e o
Lpem Jayger fohhe fibma, f efumyhald oacaad t 13 id,
acrre?tl ng vclis_cg‘s%iog}oof the resin, a m xt u?e 25 &(;%rg e e
latiheenopt 8t i anyeisdtn andcd dt hepabsétinngeedi n stgaric acid,
suitably used. Mre particularly

, th i : :
acEyApei $€igh arPokrer dsike anddc F?W%’Pﬁﬁggfl.hnﬁvg‘éﬁ%] a phenolic

i N e el e
xyflesol,, -cRelsyast er-cresion, a-pthylpéenaie Redi-xylenol, 2,5-
polyimde resin, a

xylenol, m-ethylphenol, 2,3-xylenol, mesitol, 3,5-xylenocl, p-
tertiarybutylphenol and the like.
[0047]

Examples of the film-forming resin include, although is
not particularly limited, a thermoplastic resin, a
thermosetting resin, or a mixture of a thermoplastic resin
and thermosetting resin. Among them, in terms of the film
formulation and the melting viscosity of the resin, a mixture
of a thermoplastic resin and a thermosetting resin 1is
suitably used. More particularly, the resin may comprise an
epoxy resin and acryl rubber. (
[0048]

Examples of the thermoplastic resin include, although
is not particularly limited, for example, a phenoxy resin, a

polyester resin, a polyurethane resin, polyimide resin, a

siloxane-modified polyimide resin, a polybutadine,
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si | oxane-nodi fi ed polyi mde resin, a polybutadine, 17
pol ypropyl ene, a styrene-butadi ene-styrene copol yner,
a styrene-ethyl ene-butyl ene?styl ene copol yner, a

pol yacetal resin, a polyvinylbutyral resin, a

pol vyl nyl.acetal, regl _Httad s ddhharyrénehl ebpplLone
po Xﬁﬁ?rxl a ﬁolyaniggb?ggﬁ%, 5 aé#ylonit%ﬁl ebutad?gngﬁ s
st PO Yoy 1 ércd W Tdrid ebiyt etieenecopol yhet, aciad polyacetal
copol ymer, acrylonitril butadi ene-styrene opol r .
reﬁﬁ?yyanpbdgyﬂ@wébuﬁwnﬁ¥ %ﬁﬁ%ﬂfr%bBQFYXﬁﬁyiﬁ eF%EgﬁeSIH’ a
e foregoing resi can_be us ne or ] XL ur ;
butfL | EISRTE ot (BT ROTEE 0" [ DAY A st (oo de i eain,

act f%ﬂp@fﬁﬁéﬁﬁt£§§éﬂenHYC£§? €8) N hayiyporithliebheadiene-
oup, an epoxy group, a hydroxy group and a car boxyl
acgyDLUP t 0 daipt ove caghéymen,and zonphenbirityutadpeperstyrene

resins. |Its exanple includes, for_ex I acr :
COPQbﬁ@?¥I;BO}@@B@?P%%?E?tﬁmeﬁ¥£9$he%%§§ffﬁ%|%e?sX%%e%he Like.
rh@Sei P LY L QLML DO h 88k Nusbd ABoRECELT {RUathakeihe of two
f
resin has nunber average nol ecul ar wei ght of 5000
ortRo2500ReFBeEefore, the fluidity of the phenoxy resin

is inhibited to nake the | ayer thickness 20 uniform
[0OTAE] skel et one may i ncl ude bi sphenol A type, bispheno

F type, biphenyl, type.and.t | ke, t A0 ; ;

i m BEHor nEFer SRR AR Y s U o i hap ey = Toein having
nifRSQEPLLYLbY Qh EBox9rgkesp, Ahmyebyxyapraupi ghd a carboxyl

tenperature |ike upon joining and so|ldering the
grbuazmngimmu@MaﬂadﬁEsﬁuntanﬁeﬂ@ﬁﬂ#%ﬁkﬂ%&ﬁﬁeﬁ%e?tb?riFeSinS-

is possible to inprove the inhibiting-eff
ItpogHRRGLEnd"gerdRtna PEn?xFGEET] ﬂfgg} 5HE§%F§P r ubber

opghioe, st 25 = T T fesin o bmprovefiim
y in the production 30 of a film

t ypeaghesiwhens keqthenascyt heesslrasts cis§dosst hhe film-forming
resin, it is preferred that the resin has a number average
molecular weight of 5000 to 15000{ Therefore, the fluidity
of the phenoxy resin is inhibited to make the layer thickness
uniform. The skeletone may include bisphenol A type,
bisphenol F type, biphenyl type and the like, but not be
limited thereto, and has a saturated water absorptivity of 1%
or less. Thereby, at a high temperature like upon joining
and soldering the brazing material 12 and the electrode
member 2, it is possible to improve the inhibiting effect on
foaming and delamination.
[0051]

Also, an acryl rubber can be used as a film-forming

resin to improve film formation stability in the production
of a film type adhesive sheet. As the elasticity of the

adhesive sheet is decreased, residual stress between the

electrode member 2 (to be adhered) and the adhesive having
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adhesi ve sheet is decreased, residual stress between
the electrode nenber 2 (to be adhered) and the
adhesive having 18 flux actisvity can be decreased to
i mprove adherence to the electrode nenber 2. [0052]

flu%xagplé§ iQ{,. th tk%la”{i‘é’é?é&é@& @Si find AN dI08dnbYENES to the
not particularly Timted to, an epoxy resin, an
eldXEisde n@ddr A phenol resin, a (nmeth)acrylate

resin, a unsaturated-polyester resin, a

[0@h2l | yl phthal ateresin, a nmaleimide resin and the

i ke, ng th an .epoxy_ r.esi V] § Or :

cur aBfaTR Y= %fgg}éeg&}b%)%%%sr?%l%%gfenéaﬂgr%gl S %éri’ceb% 18 not
patdlfcCi £, PLOHYEEa 28, TRhstpbgyl eeisihgnem ikl vadin, a

resistance is suitably used. FOOSS] Al so, the
pheaxthestesihava ngnéthukaccylatie yreasin f uz t esat eoaped seobyester

curing catalyst. By including the cuting.catalyst
retHe 1 dsi AL hLYbERFURLAGPTSBLNr 1y BAPBATAC o in and the
11108 0duGt Lo Qfem 15,4 fk&}"eﬁ'é’& hOPPAd JhSe £164 NBurability,
Tt al ys(%nO%an e prolp% se% ected a%g%rdliﬁﬁ% to threa TR
stb£84E pyRPer@vhe tisethaForeexanphee tdfe thei ngpired product,

catal yst may be an inidazole conpound having a peltjng
mopotnre 20esi spanteastd 150enigpenrehSFANERZ 6P eS\%b‘ﬁib]BL% gused.
[Ohas a too low nelting point, the adhesive having flux

QE?3V|ty is cured before the solder in the brazing

mat exi @b, 12 foveanteilBe nsrdqace10k ther eveeyrade further
menber 2, whereby the connection between the brazing

comptéseakh &f@rand theadiettrode heabeding2thempgupdpgngatalyst,

unstabl e or the storage property nm e. deteriorated,
th¥h&PELBr €27t RE it |e£%ﬁf§&%ac‘b¥ee‘$ SHABFY° REe8yEion of
thgegéhgg-gg[nt of at least 150 C. Exanples of the

I'm dazol e conpound having a nelting point of at |east

[085@C i nclude 2-phenyl hydroxyi m dazol e, 2-phenyl -4

The curing catalyst can be properly selected according
to the resin type to be used. For example, the curing
catalyst may be an imidazole compound having a melting point
of at least 150C. When the imidazole compound has a too low
melting point, the adhesive having flux activity is cured
before the solder in the brazing material 12 moves to the
surface of the electrode member 2, whereby the connection
between the brazing material 12 and the electrode member 2
may become unstable or the storage property may be
deteriorated. Therefore, the imidazole compound preferably

has a melting point of at least 150C. Examples of the

imidazole compound having a melting point of at least 1507C
include 2-phenylhydroxyimidazole, 2-phenyl-4-
methylhydroxyimidazole and the 1like. Meanwhile, the upper
limit of the melting point of the imidazole compound 1is not

particularly limited and can be properly set, for example,
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30, methyl hydroxyi m dazol e and the |ike. Meanwhil e,

the upper limt of the melting point of the im dazole

conpound is not particularhy |imted and can be

pggperly fet, for exanple, 1 1 19 according to the

adhesi on erature of .t adhesiy ;
ac%Qﬁﬁiﬂﬂu§§i322%5%#?%?%#%»?%§h%\nt)/%é%f #%gfﬁiﬁhégﬂﬁé'

gywpri se a silane coupling agent. By the silane

coupling 5 agent, it is possible to increase the

adhesisan, ofheheadikmive e haaingg Fluk QWYY  Be¥hfurther

el ectrode nenber

2. xanpl es qof the_si e [ ;
comRihA® | Aol T GRERTAPParERoupl T Hyenfoage Coupling
ag%ﬁgpaHH? an no, sidiane ceupl ingrageat and &bRebikr. &f the

east ‘one o he foregoing or both of the 10
adfi 4 8901 MGvGaRy belusechcDOBG] For t ke, alwctaptsi pember 2.
having flux activity may further conprise. other .
Exgupbonenf stha §ddPREoSoMe iR AN d e P epoxysilane

conponent s.  For _exa : ' ' L LV
copPbpR? | 958 added é}%aﬁcplr%\?‘{‘e‘j“g%‘?i %325%%%2’#? gsn%gfagﬁnet and
cnbeSlikesuchagas 1 £ompabihbi [ bt y thet abbtédyingworkabbothy of the
an _(he li ke. [0057] So far, the adhesive having fl ux
foaegbingycas desgséBed. Exanples of the adhesive
[Ohavang flux activity which can be 20 suitably used in
PRélpresent invention include a conmposition of (1) a

bi sphepp] A typE GREXY ikRSIHAASAN RROXYCE 261 furth
phenoﬁ no%ofak as a haﬁdening aégnt, aK%%enoxmyrEZ¥n e
coﬁ@g@sgf ol Befro It reastisn ian cadrhietiobn phe hihei pboys -described
reduci ng agent, a conposition of ..a_bisphenol A
corppusDpoxy S ERAMRIE 05 BEOR} "y Ly havs! REOPSLY
s .a hardeni ng agent Si . - di ki (o] YA 190
adﬁ@ nt%s lglpfrﬂg’r% fg‘(’)?ﬁli%‘gsrés%o%%rz}ﬁcdlégggn?i%ss%é)a%%égﬁgse%uCh 8
ctpaPening tggert abhandeni ngragentl ihgviang thex like.
activity), "and a conposition of (3) a tri-functiona

[o®BONRY

So far, the adhesive having flux activity igs described.
Examples of the adhesive having flux activity which can be
suitably used in the present invention include a composition
of (1) a bisphenol A type epoxXxy resin as an epoxy resin,
phenol novolak as a hardening agent, a phenoxy resin as a
film-forming resin and phenol phthaleine as a reducing agent,
a composition of (2) a bisphenol A type epoxy resin as an
epoxy resin, phenol novolak as a hardening agent, a silicone-
modified polyimide resin as a film-forming resin énd gentisic
acid as a hardening agent (hardening agent having £flux
activity), and a composition of (3) a tri—functibnal epoxy
resin as an epoxy resin, phenol novolak as a hardening agent
and sebacic acid as a hardening agent having flux activity
and acryl rubber as a film-forming resin.

[0058]
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resin as an epoxy resin, phenol novol ak as a hardening
agent 30 and sebacic acid as a hardening agent having
flux activity and acryl rubber as a filmfornng
resin. [0058] 20 Referring to FIG 2, a conductive

menmhar ff r(i al i PG CORPer; aSoRdli® Pre CRERBAGNY containing
t hereo an el ectrodé nember 2 containi ng copper

copiferd a@Ja)rmacmmmmortdﬂrm edferayaf farsi am eﬂ@@w% tegper 2
brazing material 12 contajning tin as a

corntrigoEht Cpﬁé?éofa%né QA nFﬁ@PQBBQFarﬁ ef‘i/?nff}re fusmn,
er.to rma_fil
L e i i

oﬁﬁgﬁgﬂt1tﬁ@§ebhea%HeQkﬁﬁﬁﬁjﬁﬂﬂ?eéubﬁtam61&lEﬁtnbcwdpper to
connected. [0059] 10 By heating the joint structure
fodf), acdppéeti $3'di f4 upedt frole e 3QER c§°6F19He3 finally).

conduct nb f
RS MR ¢ of RorTradia Tty DFTRET | b TEOpBls - 1 e Toyyeoer
2 &9@@1@8&18&1‘& Eihbete 3y, in which the anmount of

per contained 1n the fillet (interconnection) 3 is
[0@99]15 different between the central part 31 and the
outer circunference part 32. %0060 The fusion
wel dBrigheafpeattitee 12 Hot SPartFetfatly OPRSTedS adt fEnsed

Ion as the brazi t F
B LI EE ety ECLRELE, (e ke surrece

ofpghgte@%c%&%d@r%éh%@rW@th dorh?,arpallieulartly 8int 6copper-
OC higher than the nelting 80|nt of the brazing
tlnaaéloab ¢@nt8yneﬂelntehpefal £B W & hin WhéCFoFE@o?ﬂaunt of

range, the dif f
copPafet ot e PR PP, g7 s ot

d1E@85gﬁg REES | alpel2 céﬁtﬁ@ﬂprb§gg Oﬁla @dﬁﬂitﬁe95outer
to . 96 y weight of tin and
circumference part 32.
[0o060]
The fusion welding temperature is not particularly

limited, as long as the brazing material 12 can melt. For

example, it is preferably 25C higher than the melting point

of the brazing material 12, particularly 30 to 50 C higher
than the melting point of the brazing material 12. By the
temperature within the foregoing range, the diffusion of the
copper atoms can be promoted.
[0061]

Specifically, for example, when the brazing material 12
is comprised of a blend of 95 to 99.5% by weight of tin and
0.5 to 5% by weight of silver, the fusion welding temperature

is preferably in the range of 220 to 270C, and more

preferably in the range of 230 to 265C.
[0062]

The fusion welding is performed by, for example, the
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0.5t0 5% by wei ght of silver, the fusion wel ding
tenperature is preferably in the range of 220 to
270C, and nore 30 preferabky in the range of 230 to
265 C. [0062] The fusion welding is perforned by, for

pr%%%ﬁ%%N J 88 21 tﬁge%éiﬁ@ﬁ?ﬁgcﬁéﬁ10Rh§r%@5§%“dﬂa the like.

process’ and t Anong t the pressing
AmcH{QJCQﬁ%mI s phef gradAnsi peecess Mem@é&mmst epsnce it
descri bed bel ow. Wen the joint portion is fornmed
undgmgn&ssth@ St@p$sd9ﬁérébaél@eﬂ@wperwaﬁﬁlFW@ @Olnt portion
pres er a ressurel Ss. or ur
3 ¢8nd; ﬁ?mﬁ%§%ﬁ%? ittis posgfgﬁggﬁgi%ré%%nperforvl the

prégg én“dﬂaéfﬁ at hgrk@kitre1p@EL | 87 3leRdpideseby, condition.
uce distortion of the wiring board. [0063] Then,
Thé]l‘kefq>m ntitpard ipesSilie hee rterévdarhtetd@fo:rmwe@{rlu%f 111@6 joint
subj ected to the prlnar hea jn

pomt Hew 3 (3RS di B9 XN BAY %-Ft’a%n‘ggm’h}%? d‘%lﬁ%g 'board.

[Oééitet 3" is not suff|C|ent a | ayer 33 (a film

aped alloy part) having a content of copper atons
of Ifh&h ondhé sjbontegottibat 3swaph thEhe idrimmt3 'of formed is
copper atons contained in other parts of the 15

sum ¢¢‘e¢d3t0| shpi ghémagyamers i@Cond S| @é@zrqn THe HIF nedy since

ehe bk ERat GBIy atPErpRr T abONE WP LAY RaSt PR 31 ie mot
suf§f9§éﬁ€ t hat,d,s, 38 tg”@@ﬁﬁLﬁﬁbﬁé@haﬁlbba@dﬂﬁa having a

fing 20 point of the fillet 3. For exanple, it is
conteher alil yopperl easim256F hlghetomﬁamsi cipmmed g@q:%t step) .

50' C hi gher, than the neltln of t br
Thapeaciat Bf (6PRPRE BHETFI I9BELGY of Bt © E PEi g’ﬁl‘?%’ of the

eiBY.8€L1ing BbghQEiEﬁéﬁ Fgagtgg tenperature within the
Oreégoi ng range, the alloylng of the 25 tin atons and
[obbe]jcopper atons (copper-tin alloy) can be pronoted.

The primary heating temperature is not particularly
limited, but is preferably a temperature, at which the fillet
3’ is melted, that is, a temperature higher than the melting
point of the fillet 3'. For example, it is preferably at
least 25°C higher, particularly 30 to 50T higher, than the
melting point of the brazing material 12 forming the fillet
3’ (joint portion 3). By setting the primary heating
temperature within the foregoing range, the alloying of the
tin atoms and the copper atoms (copper-tin alloy) can be
promoted.

[0065]

Particularly, for example, when the brazing material 12

is comprised of a blend of 95 to 99.5% by weight of tin and

0.5 to 5% by weight of silver, the fusion welding temperature

is preferably in the range of 220 to 270C, and more

preferably in the range of 230 to 265TC.
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[0065] Particularly, for exanple, when the brazing

material 12 is conprised of a blend of 95 to 99.5% by

wei ght of tin and 30 0.5 ta@25% by wei ght of silver,

the fusion welding tenperature is preferably in the
[Oééﬁfe of 220 to 270C, and nore preferably in the

ge of 230 to 265 C. 22 [0066] The primary heating

t i Mery@Yp ¥ahariM hdat Bhat t Ofe t Bayhearieatithg relation to the

tenperature, but it preferably in the range of 10 to
heaa@m@cwugeram@rmrhubr etepas¥9rﬁhlvhénr§ e IG5 G 10 to

30 5 seconds. tt
40 r§ﬁ§é’n he & %pé@?eatp % ) en WI ! Il:' nréxqﬁef q,rfeggg nQo 30

e ¢on uctlve nmber

seqorrd ¢ iRhele Ztﬁ@ W ff 14s ec Hen Sf sheeddind i Jl'ehrege, the
é&ﬁ fOOG ] Further the secondary heating is perforned
coppet hatoh® sbAt e Hehatonfectiveetnedibds forgedthe electrode

Therefore, the copper L atons f t he_ conducti ve
membnbe? AR FESE| BEFHAtet Renbbl 195 Aro furt her

used into the layer (film shaped alloy part 33
[Ogégihat the continuous layer 33 is broken to be)an
i sl apgdresbape dries| ardosidapegd Akhoynparis) el in  the
filmshape. 15 Cbnsequently, as shown in FIG

4, it
sthoenthat ithanfithaped’ al$ ofoparts egéﬁrﬁ§9§%; fhe copper
cont

atgp@pgroFoegé?ggﬁéugggggdﬁ%mggea?lgéd @ﬁgng§£§€983g member 2

hperature 1S not

arRaELEEULRr 3y £ FAQed ninced dud 1éY§HefﬁiBb|§h@ped alloy part)
tenperature, at which the fillet 3" is nelted, that

33i $oa thampehat wonthimglers tlvaren S g tbwerpotmtb%f aphésland
fillet 3" (joint portion 3): For

shepéf eﬁasilanét E%%\E?dzﬁll]l'ﬁ)@héfartpért i &ﬂ“%r |tth o fidMsoghare -
n .t f skh
Coi}f ge}'xor Pﬁang thel’@»%rflﬂ'g PP Nt 407 ;b ef&rnﬁaz'ilg Bi ghdakhaped

| et joint portion 3). By the
al3egopaarty each having a content of copper atoms of up to 15
atom% (second step).
[0068]

The secondary heating temperature 1is not particularly
limited but is preferably a temperature, at which the fillet
3’ is melted, that is a temperature higher than the melting
point of the fillet 3’ (joint portion 3): For example, it is
preferably at least 25C higher, particularly 30 to 50C
higher, than the melting point of the brazing material 12
forming the fillet 3’ (joint portion 3). By the secondary
heating temperature within the foregoing range, the diffusion
of copper atoms is further promoted and the alloying of the
tin atoms and the copper atoms (copper-tin alloy) can be
progressed to the central part of the joint portion 3.

[0069]
Particularly, for example, when the brazing material 12

is comprised of a blend of 95 to 99.5% by weight of tin and
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heating tenperature within the foregoing range, the

di ffusion of copper atoms is further prompted and the
al loying of the tin atons amd the copper atoms
(copper-tin alloy) can be progressed to the central .

yart of .the joi.nt - _ .
0. ¥o§° e%‘ar}f}f :“,’é %12% @ﬁ(regbr a%rls'ngégrr%E %?lgg%n E‘g&?g% Aedperature

is g?%@é%éf%o)g}t a bl eng Ofr_a(%%ei 0 39. %0y twei ghto ‘©f tamd more

o 5% by weight of silver, the fusion

el ding t enpenat Hiqe | S PE€§ ekabrys i the range of 220

P %% g%%%? and nore I‘:ngerefelrably in the range ofg230 to

[0@%5r C. [0070] 5 The secondary heating time my vary
with relation to the heating tenperature, hut it Jjs .
pre;%hagrycpndamy rhRfeing tEMEo PS5 EREGNHL Fhadf e to
preferably in the range_of 20 tQ d

the ehef hyPehECTPRECRRT i nPY elgo%%gggégeggﬁgg,§ntﬁge range of

5 Q?pﬂ%% QH L, 14183 CROFMCH¥ e FBRADYr ih @he hange of 20 to
el'ectrode 10 member 2 can diffuse sufficiently deep

12bnskdentibe fBY| s¢tBing £0O74imenwaghini bhe fREegoing range,

tertiary heating is perforped in the. state th t
thg!ffépeg'aF@mﬁoFﬁe&h%%FQ QRﬁﬁﬁﬂm%WQﬁ£a%r%r ?b?tEZFCtrOde
used, thecislan 0 rt di '
reftbieet Mepofe dttpgsi-ehionetteotdedistppaoc o
[o66Rper atonms contained in the alloy in the centra

part 31 of the fillet 3" (joint portion 3) is_higher,
t hanInhaddik itdme diher teEh i ebWf 8eahd8Ipart ROr[QHIeY in the

step). [0072] _2Q The terti ti [
oo S oy S8 VARS8 LETELBHECakbre e
ful ERRET AW eRs R, WHLhi dend | $heped 3alisynphired. 3Bordisappear
exanple, it i1s preferably at |east 25C higher,

angarticitharsyy 30 atso S0Gwhi gher FIE hat® .t heheelamaygt pdf nicopper

of the brazing mteri ' ' '
aggmﬁ,ﬁontaine in t%gmafgégcqg1Eﬁet%%ﬁgggfﬂpégt 31 of the

fillet 3’ (joint portion 3) is higher than that in the outer
circumference part 32 (third step).
[0072]

The tertiary heating temperature is not particularly

limited but is preferably a temperature, at which the fillet

3’ is melted. For example, it is preferably at least 25T

higher, particularly 30 to 50 C higher, than the melting
point of the brazing material 12 forming the fillet 3’ (joint
portion 3). By the tertiary heating temperature within the
foregoing range, the alloying is further diffused into the
whole of the central part of the joint portion 3 and the
formation of the intermediate Cu¢Sns of the alloy (Cu;Sn)
(copper-tin alloy) to be ultimately produced is promoted.
[0073]

Particularly, for example, when the brazing material 12

is comprised of a blend of 95 to 99.5% by weight of tin and
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25 portion 3). By the tertiary heating tenperature
within the foregoing range, the alloying is further

di ffused into the whole of 2¢he central part of the
joint portion 3 and the formation of the internediate

% LAg ( rdrh
o 80 0 it (e, pmaast el e

ig P?’fé{éﬂ-a@jjw! fror eeanplagigenhert t heobr asi ng 708t eriahd more
1 is conprised of a blend of 95 to 99.5% by wei ght
prfetddl @nth 2dhe Ordnde® S0IB0 Wed ghd5 Gf. sil ver, the
fusion wel ding tenperature is preferably in the range
[0%2%220 ;gSZEQCi and nore preferably in the range of
to . [0074] .5 The tertiary heatjing tine
var YT (FETHEATEI M G o LT HEatT R Y ENperaf uFei ot ton £

thguﬁeééiﬁg L §£§P&¥einbﬁ eiEanQ%Péfe§aEPy4§§ the range of
Seconds, ~an re preferably in the range of 55 to

5 235436C@REBNABY eid imgrd heréferamiyhin the framggoiafy 55 to
range, the copper atons of the conductive nenber, 1 or

23% heeebndsr odly SO-HEMhHerhe EHME d¥FEER et pt PREFAERE hEange.

fillet 3. [0075 en, t fi.l ] e o o0l e n
thgoFPBPfFeatL88f8 WE eh&ﬂ%ﬁ%%?ﬁ%ﬁiﬁéﬁ?%f;fd%%6?hélsl?ftr0de
mehBePebi e¥Rd4t hat st hg-£ 825081 Wbyt hoef ampent 30f copper

atons contained in the alloy (copper-tin alloy) in the
[ooeagraldpart 31 of the joint portion 3 to be finally

produce is higher than that in the_ oyter .. ...

cihr c"gh’f"ér ehd€ pfg’r]tI% 3 contr 6199 tﬁ]é‘gwﬁlotlé‘ﬁhsftléetde e torm

t Zj : ial 12 i 20 fol
th [a mglesi a is as ol lows. [0077] As

ghgan |nbE?Ei é to FIG 4, the fillet 3 forned by
[obhe]brazing material 12 conprises the copper atons

di ffused

It is believed that the reason why the amount of copper
atoms contained in the alloy (copper-tin alloy) 1in the
central part 31 of the joint portion 3 to be finally produced
is higher than that in the outer circumference part by
controlling the molten state of the brazing material 12 is as
follows.

[0077]

As shown in FIG. 2 to FIG. 4, the fillet 3’ formed by
the brazing material 12 comprises the copper atoms diffused
from the conductive member 1 and the electrode member 2,
thereby forming a copper-tin alloy. That is, the brazing
material is transformed into a copper-tin alloy. If the
molten state of the brazing material 12 is maintained for a
short period of time, the copper atoms cannot sufficiently
diffuse, whereby there is no great difference between the
central part 31 and the outer circumference part 32 of the

fillet 3'. However, if the molten state of the brazing

material 12 is maintained for a relatively long period of
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fromthe conductive menber 1 and the el ectrode nenber
2, 25 thereby formng a copper-tin alloy. That is, the
brazing material is transfesned into a copper-tin
al | oy. If_thg fnDIten state of the brazing material 12
. IS maintai or _a _short_ periaog ' ne: SOPReT
Ling Gify %%o%%u??xf%?ren%%{&s dg%rr# ucglegﬁéere fyf't{k;’lere is the

celtor I eab i ff greneg baimeentihpe830 sent r ahepardof@erancdatoms
the outer circunference part 32 of the fillet 3",

suﬁf;il@i/eanthi’f d_ﬁ.lﬁéuﬁal tfeqpngtla@@ o]thphecqﬂcgtqq‘p’gfe n:a?@p?a 1 and
the | ﬁléseggglpﬁétalr{l]%gséggﬁgr rg %%Ylegxotg%?%?u%%gd()d ](.)].Il 2he outer

ot be tral P ot the ol | se sufficiently

i LE3re P8S +8E trhe it let, Ihe t o a
Clafons r%u%‘]l%l ently 8i ffuse from both théa c&(}?d%eg?ﬁ ne ean
difeaber chigndfrbfie wleectioderndabenendeOn 2t helirghethe outer

“hand, in the outer 5 circunference part 32 of the .
cit¢unmtergnecet raoppér & oMPcan™ dHFReE d?ﬂ'i}:q‘crqomwtlﬁg the

el ecirode nmenber.2 since the outer circunference part
coRduUEL1YRt "FHCGFrdet contact with the conductive

ropegber 1. [0078] 10 Therefore, as shown in FIG 5,
the amount of copper atons contained in the alloy in
t he Teate&brpar tas3lshbwnhdn jBiGit Portilsh 3mPHpe of copper

finally produced is hi r than that in e er
atePePSRIRed ot 1599 dpabvol s EeGRhtERe Rrgh ot °f the
jo?H‘B“pEFQf_LoﬁOEPEB pLopsngont,appeduiBdt e habhey thahhehat in

central part 31 of the joint portion 3 can inprove
ththeuther makcuesestaneepattt Ré.j oi nt portion 3. That

is, via pronotion of the alloying of the tin atons and
[0ORE@] copper atons, the nelting point of the alloy can

e BhREC, R e, B, e ddpaumlqessb stanceinta sn che
allRr ovgdtHehecenppett ipiry eblakifl i the betimenpoligion 3 can
_ conductive nenber 1 and the el ectrode nenpber 2 .
improve the thermal resistance of the joint portion 3. That
is, via promotion of the alloying of the tin atoms and the
copper atoms, the melting point of the alloy can be raised.
Also, since the thermal resistance of the central part 31 of
the joint portion 3 is improved, the connection reliability
between the conductive member 1 and the electrode member 2
can be improved. This is because when the thermal resistance
of the central part 31 of the joint portion 3 interposed
petween the conductive member 1 and the electrode member 2
for connection is high, the low thermal resistance of the
outer circumference part 32 exerts only a little influence on
the connection reliability.

[0080]
Also, since the brazing material 12 1is controlled in
the molten state, it is possible to inhibit formation of

bubbles, even when the copper atoms diffuse. As compared to
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can be inproved. This is because when the thernal

resi stance of the centra

part 31 of the joint

portion 3 interposed 25 between the conductive nenber

and t he electrode menber 2

for connection is high,

. w t her ngl e t c
R o
12‘EEmEBEEQBfiéhla@ﬂdtdhfﬂdgkﬁﬂ oBOtHeunoppameathms in the
brazing material 12 is controlled in

brastiatee, matersaposksd bia

bubbl es, even when the

Pregfiffardty T 2 G R

]%ﬁgper at o dlf

&¥ %e% e C

the nolten
tthe nRICBItEDf oF hakf oRGgiording to  the

oté¥£he

pper at ons

Va}loylng.

Ast$e¥%£§ftngtﬂ@t%ﬂdﬂnt:H%'@héohbﬂbgke@tohﬁed$ﬁﬁu§ﬂny1after

€ Co per atons 1 n the

brazing materi al

12 in t

he

soTml - &t adre eacobdi dgcreathd apdesést Hupkdm ifreadnion can
rapidly proceed to pronote the alloying. 5 As a
be rigsudritede amount of the copper atons diffusing after
soljdification can be decreased and the bubble
bited. [0081] The control of t
nol ta stgierdf dhechis agd NgeriBs st @l of 11f.)hé_2bha5i1b@ernaterial

However ,
12nhhboﬂeénrdéspmubgdthyJﬁhqnf%ﬁ%QKﬁQn%ﬁ}§dn%FeP?n1t%ﬂwever'

oo i gt S Al s

r each step can be perforned
%ependently Preferably, the steps are per

[0¢%thati on can be i nhi
descri bed by the first
thereto. [0082] For, ex

the e &GSt efPBNd OF A 91
con£|nuously at once o

[ogggglnuously at once.

be efficiently forned.
t enpEeat gxempd ceacHhof £

can be performed indepe

to third steps.

he

%h%ot limited

or ned

f or ned

Thus, the jOInt portion 3 can
[0083] Al so, the

tREtf |Srt§3lp st%l'b

SEHE™

ndently. Preferably,

performed continuously at once. Thus,

can be efficiently formed.

[0083]

eatlgp and the
thlrgpsgeg EQS Ehlrgr%%%ReﬁaQoﬁg1hn8u§§§ea9ronce or each step

the steps are

the joint portion 3

Also, the heating temperature in each of the first step,

the second step and the third step

different, with the preference being the same.

can be

the same or

Thus,

possible to continuously control the molten state.

[0084]

The method for controlling the fillet 3’

it 1is

(joint portion

3) in the molten state includes the heat treatment by solder

reflow after the formation of the fillet 37,

the fillet 3’ by pressing,

the formation of the £
Among these treatments,

preferred because the

the formation of

continuous heat treatment after

illet 3’ by pressing and the like.

the continuous heat treatment is

diffusion of

accomplished efficiently.

copper

atoms

can be
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different, with the preference being the same. Thus,

it is possible to continuously control the nolten

state. [0084] 25 The met hod7for controlling the

fillet 3 (joint portion 3) in the nolten state
[04%%HUdeS the heat treatment by solder reflow after

he formation of the fillet 3', the formation of the
filheix3 dhe PreS ngrcantdenualls heatddseatsht after
the formation of the fillet 3" by pressing and the

[0084le. 30 Anmong these treatnments, the continuous heat
t reat nent

IS referred because the dif [ f C
coppef atidvs %gﬁvﬁééeﬁggﬁﬁﬁgisﬂgagngic%%%?%@?othe Jjoint
stl% e NeXtghdiig {01 G Sty uedrirge et aheedlescri bed.
086] By the above-described joining nethod, the

[0g®INt 5 structure as shown in FIG 5 can be obtai ned.
[0087] In the joint structure_10 accor

ing to th
pres%%ttﬂ*ﬁvéﬁ??%mSQW&F%ﬂﬁ%nﬁoofa%%%ﬁg?ngt6ﬁ§ the present
inf%géiégedghg 5@8nﬁk|8¥ cbgpgqea%%%§130ﬂﬁgﬂnég-fﬁ the alloy
Oi portion I's hi'gher “than 10 that in the outer
inCtheupkatenteppatt 332 ofWhere tika rtonshatiore 3 nesbleigller than
and the el ectrode nenber 2 are joined togfther by the .
thaopi an pbet ook ed. cHrgunterenge &Iqrﬁyi%‘?g dfheR nthpgeonductive
copper. in tﬂg central part 3 ﬁgj he_[oi.nt ty]
me‘ﬁ’g eed€14 o etﬁgeggfggecin}egﬁo eriengggpgr%%n%gi.r élcgégéqer by
thgoggghtéﬁo§998ﬁ_50 FiiGat Sis| Nchdeal Dbpingt bfict iheaif, copper
the joint portion 3 is formed by fusion welding of
int Eeebrc@zntn:@l ey i Rl 92 pheviidédtamarie @nd pareceeds from
the protrudin el ectrode 11,
the oueer circu%ference part 32.20 [ 0089]
[0088]

As shown in FIG. 5, in the joint structure 10, the
joint ‘portion 3 is formed by fusion welding of the brazing
material 12 provided at the end part of the protruding
electrode 11.

[0089]

The conductive member 1 and the electrode member 2 are
bonded through the joint portion 3.

[0090]

In this embodiment according to the present invention,
the conductive member 1 is a protruding electrode, and it is
mainly formed of copper. For example, it comprises mainly a
singleton of copper atoms or a copper-based alloy. More
specifically, the amount of copper atoms contained therein is
preferably 95% or more, particularly 98 to 100%.

[0091]

In this embodiment according to the present invention,

the electrode member 2 is a plate type and it is mainly
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The conductive nenber 1 and the el ectrode nenber 2 are
bonded through the joint portion 3. [0090] In this
enbodi ment according to the2present invention, 25 the
conductive nenber 1 is a protruding electrode, and it

fofﬁ%drn%fﬂ %x&ﬁkﬂ?d of FEPPPELamb L, XD Eombt i SOFPISESly a
Inly a singleton of copper atoms or a copper - based

su&j]lelyon Mofe csppet f iatainsy, othea anopneroba@@@pealh@‘mrs More

contained therein is prefer abl 5% or
spesrarfican B 4 B étrrp%‘f)% WQ%%ﬁt?‘%Ft?ﬁnfg‘g%fb%% thegein is

preafcorlghé%é“o cgrh%n %ﬁrﬂm £ et rode

e an |s nal y 28 formed
[od®d2copper. For exanple it conprrses mainly a
singl eton of copper atonms or a copper-based alloy.
Mor €Thes it mnriylomhia welsimtthy eoppert Hyonpember 1 on to

cont ai ned there refera 95% or
th%a?}?EEFﬁﬁ?ym§§ fb6§“§ %505%fsfh%ecgﬁﬁP a6 13 o FPezoid
withel dse thegCopduch i VERBIDEL vd RbOr dberied eg dﬁ);ﬁé’ﬂ%lde
menber 2 and its cross-section is a trapezoi
[oo$d®] si de of the conductive nmenber as the upper side.

[0093] 10 The ampunt of copper atonms co i ned
al | o¥h¢ nampRBtc &t rePPRpRy ¢ 2 ngﬁquH¥ﬁ%ﬂ%él F#Sn%yioy in
i s _higher t at_ e r ef ence
o3 gy L A8 DS e Bl e oo oo
th&berﬂ'ﬁ' th@Sl&lt?éh.eec1r5@&r(flefrle@1ale| ypatte xxent r ghepafiorgl the

has ‘excel |l ent thermal 15 resistance and thereby _
Jocnhtrmbu¢e§m()1heh@ﬁprdvenehmpepveéomﬁﬂﬁﬁﬂﬁi resistance.

sebetERMLYY. (000 e, eontsal oart i [ BLEREIMIE, checve
reQQQgHﬁEéV%nQ?”Q%kr%h%ndcEH%rlbutes to the improvement of
connection reliability.

[0094]

The central part 31 refers the part interposed between
(in contact with both) the conductive member 1 and the
electrode member 2. On the other hand, the outer
circumference part 32 refers the part in contact with the
electrode member 2 but not with the conductive member 1.
[0095]

Thus, it is believed that the reason why the amount of
copper atoms contained in the alloy (copper-tin alloy) in the
central paft 31 is higher than that in the outer
circumference part 32 is as follows.

[0096]

Since the central part 31 is in contact with (is
integrally formed with) both the conductive member 1 and the
electrode member 2, copper atoms are diffused from the both

sides. On the other hand, the outer circumference part 32 is



10

15

20

25

30

20 el ectrode member 2. On the other hand, the outer
circunference part 32 refers the part in contact with
the electrode nenber 2 but 2ot with the conductive
menber 1. [0095] Thus, it is believed that the reason

why. f h t.qf 2 Of5y t @i [
onlaﬁ I %3{1/ ?8§%gg-ﬁﬁhal Floy; H| n ltlf?e ceﬁ?@ai@hgggjt tglft irfleCtrOde
medbghes thaa tima ¢enthel opher) , clancunflerenceppart a32ms are
is as follows. [0096] Since the central part 31 is in
difforettoniyhfgon S | alegruPRy MSrRed va” t h§Pfofhe; Heentral

conductive nber 1 _and the  electr -
pa]&%pperi‘ﬁ?gﬁg%a?gydi Pﬁuscéjglqarrc?r% t’%é gg?h%rsz% es&%}ur?%%rence
pa Nes hend, shBeneuber cebpewnbebaRCedpdalindd iih Zhe central
only 1n contact with (integrally forned with) the
paxt ext rislehiglenber 2 (and the central part), and thus

copper atons are diffused only fromthe el ectrode
(0%fber 2 (and the central part) . Accordingly, as

Conpﬂ%gd?&guhpedﬁﬂéﬁﬁégfCHE$ﬁ§e@%%ééﬁE&i B2, chBe alloy in
anount of copper ato contained in the central part
thd8l tenbigh. pa@97] 3The dhoutite of jodpper patroien 3 is not

contained in the alloy in the central Igart 31 %f th% :
pajoleelapolyi dam3tpd, nats Menpaffi difl ar yRIghFFednags that in
|l ong,as it _is higher than.,t i he .0 o
thg; PgEﬁFeFé_ﬁé:él e85, %u ¢ ihésiﬁ’prg érggl &&?geartac])ol p op 2TOmE
ornQ&ﬁﬁLpaFBkﬁghﬁﬂbYlﬁo i® &3 asonPatdris ! he TONtaienedontained
anount of copper atons is wthin the foregoing range,
ambhet tdferceppeesiasomscel s swakbahl ¢ifte £5rPgodBP TRge, the

di fference [ S1-S2] of the anpunt [SI] of copper atons
thephedi ﬁ%ﬁlF{ﬁa{‘ﬁ% laFI%?C?ﬁl?Wé’i n the centraioppart 31

[oB%s]the joint portion 3 and the anount [S2] of copper
at ons

The difference [S1-S2] of the amount ([S1] of copper
atoms contained in the alloy in the in the central part 31 of
the joint portion 3 and the amount [S2] of copper atoms
contained in the alloy in the outer circumference part 32 is
not particularly limited, but is preferably 10 atom% or more,
particularly 25 to 60 atom%. If the difference is within the
foregoing range, the thermal resistance is further improved
and the re-melting of the joint portion 3 by reflow heat is
inhibited, leading improvement in reliability.

[0099]

The brazing material 12 forming the joint portion 3 is
mainly formed of tin and contains substantially no copper.
[0100]

A specific example includes a blend of 95 to 99.5% by
weight of tin and 0.5 to 7% by weight of silver, preferably a
blend of 97.5% by weight of tin and 2.5% by weight of silver

and a blend of 96.5% by weight of tin and 3.5% by weight of
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contained in the alloy in the outer circunference part
32 is 20 not particularly limted, but is preferably
10 atonboor nore, particulagly 25 to 60 aton® If the
difference is within the foregoing range, the thernma
i resistance is further inproved and the re-nelting of
Wﬁ?l oint portion 3 by reflow heat is inhibited,
Hﬂgﬁﬂd!ng i nprovenent in reliability. 25 [0099] The
razing material 12 formng the joint portion 3 is
nai me;m,oEug%Ov?frAimgw ek & ovitlai fee dasdaihadl 1y no
copper. specific exanple includes a blend
lobsflto 99.5% by 30 wei ght of tinﬁ and 0.5 to 7% by °

wei of .si:Lyer f ; bLgn i i

wei gﬂie o;ﬂlfsfiln anhéo%%%%%yav\%ﬁlgﬁ {éfs gﬁﬁe?Zegﬁgbg invention
comp s O t126. Péimy sergitund 10 reandeScEibey AePyht of

30 silver. [0101] Next, the wiring board wll be
[0OHe3kribed. [0102] 5 The wiring board according to the

present inventi,on 0 ' | @ nt u iri
Ges VPhed HbaveePISosT RIS S ] an e Cbed et i
bogﬁa;aXErdEE%kﬁgb@ Wil ideg a ihoaridh i % fkesaiddetb i phe attached
etail with reference to the attached 10 draw ngs.
drf@ifigs. As shown in FIG 6, a six-layer flexible wiring
board 400 conprises inner circuit substrates 200
[OL8A] nated on both sides (upper and | ower sides in

oS A SR Lo L peen e iptlns bonrd
: ated on both

400 comprises inner circuit substrates 200 laminated on both
sides (upper and lower sides in FIG. 6) of a core circuit
substrate 300.

[0105]

Then, outer circuit boards 100 are laminated on both
the outer surfaces of the inner circuit substrates 200 (upper
and lower sides in FIG. 6).

[0106]

Here, the bonding between the core circuit substrate
300 and each of the inner circuit substrates 200 1is made
using the joint structure 10 comprising the joint portion 3.
Therefore, the amount of copper atoms contained in the alloy
in the central part of the joint portion 3 is higher than
that in the outer circumference part.

[0107]

Also, the bonding between each inner circuit substrate
200 and each outer circuit substrate 100 1is made using the
joint structure 10 comprising the joint portion 3. Therefore,
the amount of copper atoms contained in the alloy in the

central part of each joint portion 3 is higher than that in
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the outer surfaces of the inner circuit substrates 200
(upper and |ower sides in FIG 6). 20 [0106] Here,
t he bondi ng between the coreicircuit substrate 300
and eacE of the inner circuit substrates 200 is made
usi the | Qi struc LY i sing the joint
£hey 45 ornc3“'lc r‘geerre oc%efp%ﬁ%ejtg’lnount of cgpper Jatoms
[oc@tained in the alloy 25 in the central part of the
joint portion 3 is higher than that in the outer
Ci r dlavter enve pathod] OO7]PINGHS inhe? bBhBERY beAkeeill be
4 each inner circuit substrate 200 and each outer
eg55ERAd: substrate 100 i s nade using the 30 joint

[Oﬁﬁépcture 10 conprising the joint portion 3.
erefore, the anount of copper atons contained in the
al | ophé NmebRodc ey aprpduting eaohiyioigt bpardi @re@rdking to

hi gher than that in 31 the outer cirgcunference rt .
the hpresent [LDYEBFiRExES {Re PRANGE faorfclpl?%fdu%‘r‘ tgaate having

wiring board w || . crib t i
a f%?tﬁ%bd% fﬁ& acanﬁﬁagﬁéar% ggggglf%égfgmgﬁﬁggﬁrgggﬁ?lnlng
copP¥ENLIsON, | BatOr Prodpeacatf ititdreihsanat @ headargl substrate
W ring board conprising a conductive nmenber containing .
hacbpperams ed exdjrodecompbhent €peE@dRIBAI LRRYONAS & majoer

substrate 10 havi | ectrod : L0
CO@BBBEPta§qu%£%LngEi%ﬁ;?Ctggﬁgfggg%ﬁﬁéﬁafghm%ﬁg and the
elégpgégé' Yemienber angd e, GLegbrodR imRherbpd eifidishanerial

_ using a brazing material containing tin as a
cofBhOhiAgMdmENts t hemeoformndovpahanhi rdpersefstand i aPpfaining
no copper and the nolten state of .the brazing 15 .
subaterrarlin e GARRTN WFdFRG MOLEGR (D1 k% Fhigt Prazing

mai:%%igi%frglt t?lfe CERPEL a%%i%%nt akbneddvrdihefl ey drat the
amount of copper atoms contained in the alloy in the central
part of the brazing material after the fusion welding is
higher than that in the outer circumference part.

[0110]

So far, the joint structure and the method for
producing the same, and the wiring board and the method for
producing the same according to the present invention are
described based on the suitable embodiments. However, the
present invention is not limited thereto and the construction
of each part can be substituted with any structure which has
the same function.

[0111]

For example, although the protruding electrode is used
as the conductive member 1, the present invention is not
limited thereto, and the conductive member 1 may comprise a
conductive resin paste and a copper paste (containing

substantially no resin) and the like.
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part of the brazing nmaterial after the fusion welding

is higher than that in the outer circunference part.

[0110] 20 So far, the joinB2structure and the nethod

for producing the same, and the wiring board and the
[01§?§h°d for producing the sane according to the

sent invention are described based on the suitable

enbodidient Sn Heweveiont heo phesestxihugpati oflésilbe wiring

limted thereto and the construction 25 of each gart
boaah beustibslayverediwiny HRAEds UBRUFBIWHESS hHian { Re 12YeTs

sane function. [0111] For_e le,..alt n f ol
SUGh A% i Y B et g]uaé;?%s u‘ﬁ’lsneaé"J]tq:gese]ljhkgel c(%g uct‘%l\/_:lar%er%evglrmg
boér%% aPI RS ERbrENY Ak QN I5/d¥d sdéh | 481 vedalberset ® layers

and the conductive menber may conprise a conductive
and eshd prst eccantoa Cwoppers paut eviwiord a1y

substantially no resin) and the like. 32 [01121 Al so,

in BEAMRASto the six-layer flexible wiring board,
[Ofyﬁtl-layer Wi ring boards having less than 6 | ayers

such as 2 layers, 3 layers and the like or nmulti-layer

Wi T i - &i ioRt &1, helvé neremset thavetc iayersl sueh dssdribed in

|l ayers, 8 layers and the |ike can be used as the .
funkhéng dsdarid. Biahpl eafeleNaAs] ther 8XAEPLEF: (hit 1s to be

t.i i ill. b ' ' .
unBEFarPod (FOPEYEF enblrt LRt Sapreateted arg o gh Pluserarive
pu???géét gady hawevee nidratd rsecimieas @y elimit the scope

ustrative purposes only and are not to be
of cohst puedetv inmehtibe.scope of the present

invention, Exanple 1 15 First substrate- Preparation
of oE¥a®PEteriuit board P

First substrate- Preparation of outer circuit board

An aperture having a diameter of 50um was formed on an
insulation substrate of polyimide resin having a thickness of
25um from the surface of the insulation substrate side of a

first substrate (commercially available from UBE INDUSTRIES,

LTD. under the trade name Upicel SE1310) with a copper foil
having a thickness of 12 pum attached thereon by UV laser
radiation and desmeared by a dry desmearing apparatus. The
electrolytic copper plating was performed on the aperture to

form a copper post as a conductive member to a height of 10
pm from the surface of the insulation layer opposite to the

side with the copper foil attached. Then, a brazing material
(solder, a blend of 97.5% by weight of tin and 2.5% by weight
of silver) was plated to a thickness of 15um to form a

conductive post. Thereafter, the copper foil was etched to

form a wiring pattern. Next, a thermoplastic adhesive sheet

having flux activity (thickness of 25um, a sheet type
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An aperture having a dianeter of 5011m was fornmed on
an insulation substrate of polyimde resin having a
thickness of 25 p mfromth& surface of the
i nsul ation substrate side of a first substrate
- i j | fiem WBEn NEYRTROES, BRKETDrE Co.,
1n{ﬁéﬂ§§%ﬁeq%#éﬁgxﬁ%n%g%%}ggﬁ Sg?gTO) mﬁgﬁba copper foi
Ltdavi k@gsa 1ahckaess &fy 12 praabtmaclechitrfzariegn bpplyatus and
| aser radiation and desneared by a dry desnearing .
shappar ants. Ahéaméheter aliyad cofopdd pfl at7fgMasto obtain a
_perfornmed on the aperture to forma copfer post as a
fipehdeides Ver FentRitted G FeiHhtSWPS RS WL from t he
[Ogﬁ{iace of the insulation | ayer opposite to the side
the copper foil attached. Then, a brazing
mat efh&l aghsskder shaeckl and g 9716% hytueiight vafs téomprised
and 2.5% by weight of silver) was plated to a
of t hbckress &fy Mlightt oof ophrpherohddcEPPEYPOH40S) , 21 parts

Thereafter, the copper fojl et ched t.0.30_f or.
by wi%s i paffer RESRR t,n%vﬁae]f mnﬁ%ogﬁelrcuéa&% si \%’gslglggtle from
' apkidLty {(t8i ckngss Ohe2BPHicanshEebREYPET), 28
SU€§¥bﬁﬁt%%#%§er adﬁegive suppl i ed f?on1sdif%CND
paBAKELIBRE Caeightt d.9f wakiban nebhedndl a rescigpance  phenoxy
Ianinating apparatus and shaped into a | am nate
Y

Si z
(copmepei X 170 ATRIORd af FOR TOFISL CUBLITAR oCPBut epider the
ci.rcuit substrate) 0. 4] dhesi Bthaleine,
trﬁgsiﬁamﬁ|3§ gg?ﬁ?Vtégvégég%%%%fgg%nﬁg? %g %gg?émgy asemne
0. 98l ghrtd B'?]/Sp@@i@ﬂltAcﬁDOXMi(igéeﬁv 211 parts by weight of
wei ght of phenol novol ak (commercially available from_,
al SVRTOND EpeEY$ TRt |, (qqreneimidekl s héMariddgd hpané rom Nippon

PR53647), 28 10 parts ight of hi he I
Unﬁ@@?s?ﬁnceLﬁﬁenﬁgaéﬁ(gﬁ%ag%%ggI%F%ﬁa??%t1e£$30ﬁ$?Eﬁﬁfi MEK
an@EMhCAL sCapy  Hpdgr the trade name YL-6954), 14 parts

by wei ght of phenol phthal eine, 0.01 parts by wei ght
[oafi5]m dazole, 1 parts by weight of aliphatic

epoxysi |l ane (commercially_avail abl. e frgnmNigEo

Uni caecend SBPEtraR8eR FhBrEP3HBtARReCA18F I hn

acetggeépgggure having a diameter of 50um was formed on an

.15
re

El uit board

o5 it

insulation substrate of polyimide resin having a thickness of
25um from the surface of the insulation substrate side of a

second substrate a (commercially available from UBE

INDUSTRIES LTD. under the trade name Upicel SE1310) with a

.copper foil having a thickness of 12 um attached thereon by

UV laser radiation and desmeared by a dry deémearing
apparatus. The electrolytic copper plating was performed on
the aperture to form a copper post as a conductive member to
a height of 10 pm from the surface of the insulation layer
opposite to the side with the copper foil attached and a
brazing material (solder, a blend of 97.5% by weight of tin

and 2.5% by weight of silver) was plated to a thickness of
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and DMAc as sol vents. [0115] Second substrate a -
Preparation of inner circuit board An aperture having
a diameter of 50limwas for@dgd on an 20 insulation
substrate of polyimde resin having a thickness of

15 ﬁ%\l t]tgn Eé?rm Lheg gllaﬁlfc%q.%e()fpéé}_e i nsyl.at | Qﬂes%gib%@ &o0il was

second substrate (comercial [y avail abl e
etél‘ié’cﬁn EJBE fdMTREE§n§T? atHydel 4he tr gsked nase adpi €bdctrode
SE1310) with a copper foil having a thickness of 12
mefbenr at ¢ a@m[adormetmm@ydtzcstixﬁ |lpeet whiklationtk@deconductive
desneared by a_dry desnearin

appar
newhEEL A yERE CHbRT (g s ot BhiZoBaastg adnesive
erture to.forma co nductiye
sngBe v Eng e L iﬁtw? 98?%%%@%% B g op i eRELe cype
L. 0 £t S t r
ingSFta gt ol &ﬁ%;% oo, oA toNe dﬁﬁmﬁm co
Lt®l pndveaf 93m5%ab§!d\/\l&b§ghta offatiuom drenihB9%ry wepghttofs and
silver) was plated to a thickness of 34 15 p mto
shéped antondaciliave npsst . Siﬁh%nofthb?ftoﬁpeﬂf’omm wag obtain a
etched to forma wiring pattern and a
se@pp@t PebBt rakfber ( %%n%ﬁp%b¥?u%ﬁes%6ﬁﬁﬁgT?bez%%st whi ch
[oiﬁ ihe conductive nenber of the first substrate. A
%.noplastlc adhesive 5 sheet having flux activity
(thi gknsss elipdbrbem 1 sheebphypeiohnicd |@yweruit substrate
adhesive supplied from SUM TOVO BAKELI TE Co., Ltd.)
aswascbaai nated by a vacuun1|an1nating apparatus and

sh d t | t f 120
a aggco%gcgﬁ stgg%ggﬁg%gkﬁgroé??fﬁltmgm S??;te?ggﬁglgng an
inégéggléﬁ]s§€§99gtéug§tﬁ@l?lﬁldepfgﬁﬁﬁahhﬁﬂngfaCthiékhess of

strate as a core A second substrate b (core

25TBADRL}hCOBPPES TGial HaGWALd ofhsctbsésat £0fl2 um attached
polyim de resin having a thickness of 15 25 p mwth
oncoppeh foidss hai ngle t Hinskilesdonf sRbsitratat t Acp@gercially

available from Mitsui Chemicals, Inc. under the trade name
NEX23FE (25T)) was perforated using a drill to form through
holes and subjected to the direct plating and electrolytic
copper plating so that its inside and outside were
electrically connected. Then, the copper foil was etched to
form a wiring pattern and a pad as an electrode member to
support the conductive post which is the conductive member.
[0117]

A coverlay film comprising a polyimide layer having a
thickness of 12.5um coated with an epoxy resin-based

adhesive to a thickness of 25um (commercially available from

Arisawa Manufacturing Co., Ltd. under the trade name CVA0525)
was applied on the wiring pattern of the part corresponding

to the flexible part to form a surface coating layer.

Finally, the laminate was cut to a size of 120 X 170 mm to
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on both sides of the insulation substrate

(commercially available fromMtsui Chemcals, Inc.

under the trade nane NEX23B£(25T)) was perforated

using a drill to formthrough holes and subjected to
obttahﬁ} diyeclepLAkI %ngIEQa@eecbt r b ptd€i 20 GoPPLit P! aki BY core)

so that its inside and outside were electrically
zpgconnected. Then, the copper foil was etched to forma

wring pattern and a pad as an el ectrode nenber t
Suppﬁﬁ@qwlﬁhmfctmuﬂ&%ﬂ@Y%iﬂh?mbhw&&hkﬁM
nmenher . 0117] 25 A coverlay filmconprising a

pol y]1m ]Inoﬁ}el]rorhavi ng a thickness of 12.51tm coated

W t iah eppxy £eBhkPrieseqouadhesiiveutieo aubhitelktess 1afo, the
25pm (commerci al ly available from Arisawa
seddmiif aubsitfage Os. (ibhdr gadenitheubssdetrane GvACEES)second

was applied on the wirjn tt f th
su%‘i”f%"s?)oﬁdi “ﬁfrﬁ“tto FH%SgFggﬁb%npgr tcotrge)$g£r6n%)a the second

suk?é’{{‘%@ Caoag LAgelavelrcuft Nalke rbRe )| apdhat endBstaEt first
0 a Ssize of 120 X 170 mmto 35 obtain the second
substbsitat e (butekr cuiitrcsuiltst ratestasate)cor 80 3@ere laid on

Preparation of nulti-layer flexible circuit_substrate
sequenwht hbyi bY BSTRE Ri P38 SFEYECECe Widlh & Tinggs (guide for

poStERehabe) ke 1RfinZEE0NdsHBAtER! B0 U3 ReTa HgS heater

e secon ubstrate clircult

pa%HPéii§t§oa§_@eﬁgé§£t§ggiokh90§3§oﬂ§ p&HPS4T1 By epPe-bond the

Inner“circuit stubstrate) 200, and the first

£18HPSth A & LU en o0i,r Cthé ttisdrdt @lubbB@aner eal @ab oand the
10 sequentially by using a zig provided with a finger
segandesfibstrpbsi bi 9APn§er ThesLanPREPE- was heat ed by
[Ou3|?g a spot heater partially to a tenperature of
568! C to partially pre-bond the first substrate 100,

the sgeand substiatigi 20Qagndhéheedsesndd atasatedl bat a
300 for positioning. 15 [0118]

temperature of 150C and a pressure of 0.5 MPa for 60 seconds
using a vacuum press until the conductive post came to
contact with the conductive pad. Here, the adhesive should
be charged without bubbles around the circuits on the second
substrate a (inner circuit substrate) 200 and the second
substrate b (circuit substrate as a core) 300 where the

conductive pad was provided.

2. Joining

The laminate was heated by using a press under the
following condition so that the adhesive having flux activity
exhibited its flux activity, whereby the oxide layer on the
brazing material 12 and the oxide layer on the electrode
member 2 were removed (reduced) to join the brazing material
12 and the electrode member 1.

[0119]
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Then, the | am nate was heated and conpressed at a
‘tenperature of 150C and a pressure of 0.5 MPa for 60
seconds wusing a vacuum pred8s until the conductive
post cane to contact with the conductive pad. Here,

theiﬁ%ﬁ?ﬁ%ﬁ%ﬁ&h%%ﬁhf%&éﬁe@Q@rggg wbt hadt RWRbl@Sinate was

aroun rcurts on the second substrate a (inner

heddd€ Uf Folt URSImAt ttampdh ek t Be $ad0d arslibshé aheaking rate
(circuit substrate as a core) 300 where the

wasLoBgdectddve; padt m@sn pr ovhdedna2bmidn denpetrgtlie was set to
| am nate was heated by using a press under the

2650l oWhaghEeanThyi RasSeathatdt batadbessu& hawvimgyHdmxfor 300
activity exhibited its flux activity, whereby the

seantidie ltyer fonsthetebr #Om@ hesecdrds 12thad selkendxistep for
| ayer on the el ectrode 30 nenber. 2 were r aned

90 (gesRRdH)2nd §R% e iR P et & i%ﬁcoﬁ% and t he

[Ofgéytrode menber 1. [0119] 36 The heating condition
was set so that the |lam nate was heated fromroom

t enmpesad ur €ehé 0 j280Enagndvdhepbeadbingdr atte a wasesetireoof 0.1
1000/ m n. The maxi mum tenperature was set to 2650. ,
MPahe Feat i agniag ©dr rihal ererdett D6CPBFthpgRertforcgpguctive

secon the first step for_ 3 conds,, £.he se
pa@t%ﬁ F8ﬁge 6n§e&ﬁﬁkﬁ%ﬁﬁﬁh%ﬁ§Q?#n%$s$ep%?g¥ﬂﬁg%i¥¥Ejformed
by SEEONHS )we 1 81:20] c T §o1dde. | 0i ning was performed at a
pressure of O. MPa. The joining of the conductive
([oppBl and the conductive 10 pad by sol deri ng was
acconplished by a solder fillet forned, by fusi

i
wel Qi PREUSS! 0o . CPBESE] THIMAMGERE 0 Cophdr Afongentral
pa\%ggg %r@?%hﬁogﬁg &ﬁcg!tf%n pact f LPEnbOIdHd PPRLT Qfhount of

anmount of 15 copper atons
colPet ah thefls | Fohhei oed efn Ctiie ushesencer panfenwasc@5part was 25

atom%, with the difference of 30 atom%.
[0122]
The amount of copper atoms was estimated by area

analysis of EDX. The amount of copper atoms contained in the
central part was an average value of the areas of 3 X 30um
and the amount of copper atoms contained in the outer

circumference part was an average value of the areas of 5 X

l10um.

3. Curing
The laminate was heated at 180C for 60 minutes to

harden the adhesive having flux activity. An adhesive layer

5 was obtained.

4. Surface treatment of the outer layer

On the outer surfaces of both outer layers, a liquid
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aton®g with the difference of 30 atonfo [0122] The
anount of copper atons was estinmated by area analysis
of EDX. The amount of coppen7atons contained in the
20 central part was an average value of the areas of 3

eyvide 30 4 papd i he. Li? D CORPRL AL S COMH N&tkdiital Co.,
YR% Clrcu er enc

€ outer e part was an average val ue of

Ltd heuageas tbk % rédel hahian SRS0 B0W ) Cuwaag pHhietkedni ratpwsed and
was heated at 1800 for_60 minutes to _harden the

devefheedetpafong A BUHRATY | $92¢ BRI aBREsAPETIEYYES weTe also
,was obt ai ned. 4. rface f r

fo??@%rtgﬁr?ﬂg‘ou&ansuHﬁﬁxf %#Eéggﬁﬁg%fgrSF%;S%&%%atO gold

pléﬁﬂﬁédfgg shYPEcd 65t 84 th&RPMES Cf Bhd V1 @vetht &bh ea fvoht i -layer
H tachi Chemical Co., Ltd. under the trade nane

£ 1 SROODOW i narsi pr suh et aex poketlianthyeesel oped to form a

surface coating and apertures were also. forned
thereon. Then, the apertures were subjected to gold 5

platégg %Pé surface treatnent to finally obtain a

mul t+= flexible circuit substrate of six |ayers.
Exanpkeept Exgapt that hdwetheatiimg thet hpojoing ngprocess was
process was 10 perforned under the follown ,heatin% :

petbadinedormndaie §gﬁe EQYkReEnd e N8 tdBSCrFHRAL F 1O he e same

Exanple 1 s _perforned. 1 ]
OXRERRBE1 FBnr S50t PErpbl af i eELA 0. L R BnaCT parmed
[ofeajing rate was set to 100-C/ nin. The maxi num 15
tenperature was set to 255- C. The heating tenperature
was kBpt 1athiR50€ emshitgheared dfir@D0rsecohdsperhabufer o 250C
step for 30 seconds, the second step for 90 seconds
anandchde Hutichest eptef ovad 8@eseconds)Q0C/min. The maximum

temperature was set to 255C. The heating temperature was
kept at 250C or higher for 300 seconds (the first step for
30 seconds, the second step for 90 seconds and the third step
for 180 seconds) .
[0124]

The amount of copper atoms contained in the central
part of the joint portion was 50 atom% and the amount of
copper atoms contained in the outer circumference part was 20

atom%, with the difference of 30 atom%.

Example 3

Except that the heating in the Jjoining process was
performed under the following heating condition, the same
procedure as described in the Example 1 was performed.
[0125]

The laminate was heated from room temperature to 260 T

and the heating rate was set to 100C/min. The maximum
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[0124] 20 The anount of copper atons contained in the
central part of the joint portion was 50 at on? and
the amount of copper atons3gontained in the outer
circunference part was 20 aton? with the difference

of 30 atonte 25 Exanpl JExcept that_the h [ [

Cexfie i M GEes<tad or or G ek nehppisilcs vas
eating c ition, the _sa rocedu [ [

Rt de Bttt | Lok sihre s £ SSEMIS Pndo IR or
30 V\smes’ cpr?cfg,eq’tﬁé oé@c!&?cfn é@éﬂjef@f Ltf@ g@cc?r@c@s‘ ::_Gld E\{}Qe tiﬂ?ird step

Heating rate was set to 100C mn. The maxi num 38
foi eMEradadisnas set to 265 C. The heating tenperature

was kept at 260 C or higher for 240 seconds (the

[0¥26)t step for 30 seconds, the second step for 90

secand d the third f 12 .
The HiuAPoBPtcdtiber REG e Xot%i RoRT PN Fho SentFal coneral

e _ contai ne e centra
paP?rbﬂﬁtﬁ@eijhEtﬁ%¥éidﬂlwa§ 5} ahesHs anthd hehamawdunt of

0 copper atons contained in the outer circunference
co%égam?swommmdmmhth¢1eo@¢¢te¢ém@n6¢r<2@cgtm% was 30

Exanpl e 4 Except that the heating in the joinin

atgrbcedsthakhe pét Forhigcan rz?h%t‘?’B%owi ng hJeati ngg

condition, the same procedure as described in the

Exanple 1 was perfornmed. 15 [0127] The maxi mum

tenpexahpre nas set to 2651C. The heating tenperature

was Kept a 60C or higher for 180 seconds (the first

st epExoepB0 tdedontibe thrRakRHnd st BBSf olO T B HFFSSSS Was

pegggrmctege Jnhcierrd _%hgp nglgvgiggec?l%%%)ing condition, the same
procedure as described in the Example 1 was performed.

[0127]

The maximum temperature was set to 265C. The heating

temperature was kept at 260C or higher for 18d seconds (the
first step for 30 seconds, the second step for 90 seconds and
the third step for 60 seconds).
[0128]

The amount of copper atoms contained in the central
part of the joint portion was 45 atom% and the amount of
copper atoms contained in the outer circumference part was 30

atom%, with the difference of 15 atom%.

Example 5

Except that the brazing material was comprised of a
blend of 96.5% by weight of tin and 3.5% by weight of silver,
the same procedure as described in the Example 1 was
performed.
[0129]

The amount of copper atoms contained in the central
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20 [0128] The anmount of copper atons contained in the
central part of the joint portion was 45 at on? and
t he amount of copper atons ggntained in the outer
circunference part was 30 aton?g with the difference
of 15 aton? 25 Exanple 5 Except that the brazing

Papdt e?f althfas] @bmpr Pestiioh avas| EAd ajfonds. 886byheei ghvunt of

in.and 3.5%0h i.ght .of silver, the sane
9 &)gt:lje &Pénsagoéles?&ﬁe\gé&%i %k&eh(?u%?énﬁllécf"%z%e“ﬁ? part was 30
atRaRf, ORRe: HAl 29l FEhe2R0WE 20f scepRer atons contai ned
in the central 39 part of the joint portion was 50

atonPo and the amount of copper atons contained in the
outer, circunference part was 30 atontg with the
di ff aLfveQE Conpar ati ve Exanple 1 Except

t hat eaty [ he _LoLnLng: pr SS.. ._perfornmed
under T RBUT o Toni g heat Mg dondr Fo P hoiinde ProcEes was
pepfoceddr eundetdestid bedllowihg Bty 1cwagiPebhor Bk same
[0130] 10 The maxi mum tenperature was set to 2651C
pPregedyest pgg deserpbest dne thas Ekeprlat 1268€ perfioghed.
[0395 15 seconds. [0131] The anpunt of copper atomns
congained in the central part of the joint portion

Was %_ﬁea'in%?%%g géﬁﬁw&eu%as 19 £0PREL ALOME 1y peat ing

cont al ned 0 erence part was' 25

A h KfLer o) 0 ] C
e b onr SBCSI rod PP the B S 2 e e
[oCenpar ati ve Exanple was eval uated as follows. The

eval uati on
The amount of copper atoms contained in the central

part of the joint portion was 25 atom% and the amount of
copper atoms contained in the outer circumference part was 25
atom%, with the difference of 0 atom%.

[0132]

Each circuit board obtained from the Examples and the
Comparative Example was evaluated as follows. The evaluation
categories are described below. The result is shown in Table
1.

1. Thermal resistance

The thermal resistance was evaluated by inspecting the
outer appearance and measuring the on-resistance after the
thermal shock test (hot o0il at 260C for 10 seconds < at room
temperature for 20 seconds, 100 cycles) had been performed.
[0133]

A: The outer appearance was in good condition without
abnormality and the change in the on-resistance from the
initial value was less than * 5%.

[0134]

B: The outer appearance was in good condition without



10

15

20

25

30

20 categories are described below The result is shown
in Table 1. 1. Thermal resistance The thernal
resi stance was eval uated by inspecting the outer

appear ance and measuring t he'®on-resi stance after the

25 thermal shock test (hot oil at 260'C for 10 seconds
abppapal pbrh tarpertdeur ehdnge20isetbrdsoni08stychrsy Hacbm the
. been_perforned. [0133] A The outer appearance was in
ingbdal cBAdHE BASWPERBEET BBABr ald% Pudnd asfe irnge 8%

[Ogﬂg on-resistance fromthe 30 initial value was |ess
ak 5% [0134] B: The outer appearance was i n good

condet i @AW A0e 2PN0F&BLLEY iﬂn%c}&? 88&&9@1&? without

the on-resistance fromthe initial value was greater
abnbamnal 58y bnd eshet hahangé&o irf 0tBB] &h-Fbeistbece from the
_ appearance was in good condition without 5
ingbhot nufivg WAE gheathfangbanntt B dmitr dsisst ddeer fF oh9% .

the, initial value was greater than 8% but |ess than
[0} 094 [01361 D. Sonme swells and exfoliation were

obsexve t a [ . Qn-resi stanc [ he
ey ehur Al L T DS RO BRS AT SR e e
changéi alnstiie, dri- sl stdnceel edidn calHey apardtg. Zalue was
Connection reliability The connection reliability was
gregbénatdrby & nsigéct | ngln 15 heheinibssisestaoa, antk did not
neasurin% the on-resistance after the treatnment at
elgsprieat l10PPeRBERs. [0137] A Some bubbl es were
observed in the joint portion but the area was |ess
than 5% of the entire area and the change

2. Connection reliability

The connection reliability was evaluated by inspecting
the cross-section and measuring the on-resistance after the
treatment at 150C for 1000 hours.

[0137]

A: Some bubbles were observed in the joint portion but
the area was less than 5% of the entire area and the change
in the resistance between the initial state and after the
treatment was less than * 5%.

[0138]

B: Some bubbles were observed in the joint portion but
the area was less than 5% of the entire area and the change
in the resistance between the initial state and aftér the
treatment was greater than * 5% and less than * 8%.

[0139]

C: Some bubbles were observed in the joint portion but
the area was less than 5% of the entire area and the change
in the resistance between the initial state and after the

treatment was greater than ¥ 8% and less than * 10%.
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20 in the resistance between the initial state and
after the treatnent was |less than 5% [0138] B: Sone

bubbl es were observed in thq“joint portion but the
area was less than 5% of the''entire area and the

change 25 in the resistance between the initial state
[O4fBlafter the treatnent was greater than 5% and |ess

than, 8% J[013 C. Sone bubbl es were aqbserved in the
join?’pgﬁfkoﬁug%9estwgr§r€ aﬁ£¥qde§§1t¢hﬁ|%@%%ﬁ PREtion but

th&nki-bg @%%agé%gtEQetQﬁﬁp%% SO iRethe £ esi gtagce Thaﬁghange

between the initial state and after the treatnent
ingrédat eret hanan88o bedweesss tihanini®@¥ml14lst4td4@hdD.after the

Much bubbl es were observed in the joint portion but
trepemanbavwags aneesear thean 5%16F .t hénerthia eirmrtebal Theate, it

.change _in the resistance between the initial state
dlﬁnﬂogf?%?CFHéCSI}Ye%PﬁEﬁFemas greater than 10% In

the initial state, it did not electrically operate.

3. Adhesion The adhesi on was eval uated according to

t he peehdnd®ishrength test JIS C 5016. [0141] A

Greater than 1.0 Nmm [0142] B:. Geater than 0.7

N mTaad débssipan 129 Nevediuatied[ 0a48prdingr ehper the peel

SEREACD. BoRFmC4 B5Corti on of wiring board 20 The
[ogksfortion of the wiring board was eval uated by

A: Greater than 1.0 N/mm.
[0142]

B: Greater than 0.7 N/mm and less than 1.0 N/mm.
[0143]

C: Greater than 0.5 N/mm and less than 0.7 N/mm.
[0144]

D: Less than 0.5 N/mm.

4. Distortion of wiring board

The distortion of the wiring board was evaluated by
inspecting the cross-section and measuring the on-resistance.
[0145]

A: Little swell was observed in the layer and there was
no break.
[01l46]

B: Some swells were observed in the layer and there was
no break.
[0147]

C: Some swells were observed in the layer and there
were up to 3 breaks.
[0148]

D: Some swells were observed in the layer and there
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I nspecting the cross-section and neasuring the _
on-resistance. [0145] A Little swell was observed in
the | ayer and there was no eak. 25 [0146] B: Sone
swells were observed in the l'ayer and there was no
break. [0147] C. Some swells were observed in the

WeFgy &P &Rd 4t REFEXS30 were up to 3 breaks. [0148] D

[092%8 swells were observed in the |ayer and there 42
mere up to 4 breaks. [01491 Table 1 Exam Exam Exam
Exam Exam Conmp. 1 2 3 43p1exam 1 Thermal A A B B
A B resistance Connection AABBBUD reliability

Adhesion A A A AEXxat. Diktamnti|oRxah. A BxAmA AEAam. | Comp.
wiring board [0L501 5|As clearly shown from Table [,
t he Exanple 1tp tHe Exadble 5 showed sdber or S Exam. 1
1 : " P . e ol Al Abhpoci AN
Thé!tl libll leb!blalb.c, bUIIIICbLIU! .ICII lJIIILy, atReSstHeh
E‘small dIStOFtI%n off tr}g Wiring B A B
resistance
Connection
A A B B B D
reliability
Adhesion A A A A A A
Distortion of
A A A A A A
wiring board

[0150]

As clearly shown from Table 1, the Example 1 to the
Example S5 showed superior thermal resistance, connection
reliability, adhesion and small distortion of the wiring
board. |
[0151]

Particularly, the Example 1 and the Example 2 showed
excellent thermal resistance and connection reliability.
Therefore, 1t was noted that even after re-heating was
performed after the fusion welding had been done, no melting
occurred in the Jjoint portion, showing excellent thermal

resistance.

Industrial Applicability
[0152]

The joint structure according to the present invention
comprises a conductive member containing copper as a major
component thereof, an electrode member containing copper as a
major component thereof, and a joint portion formed by fusion

welding the conductive member and the electrode member with a
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board. [01511 10 Particularly, the Exanple 1 and the
Exanpl e 2 showed excellent thermal resistance and
connection reliability. Theiﬁfore, it was noted that
even after re-heating was performed after the fusion
wel di ng had been done, no nelting occurred in the

PrigiRg parerdal m}aaﬁguésacéwmsmemmpr g@mponent thereof
e I th licabilit 1521 Th

anEl ébﬁ ggﬁ?h g9§§¥:a ? ﬁ‘ﬁ noeggﬁpe¥hvgﬁFF8ﬁn amount of

structure accor pr
coppEPI ia¥RmsA @@m@wﬁé&elﬁem@ LMY R mhn@h%oml@ﬁtlaaﬁ_ dpart of

maj or conponent thereof, an el ectrode nenber
th@onﬂ@ﬂ@ﬁng;ﬁ@@ﬁ@nlasl% hagbﬁrcowp@nenﬂﬂuherenm thd aouter

0 ortlon forme si on t he conductive
ukﬁ ﬁﬂaet h%a’éﬁzecdrf%%eeoﬁenbe?h%ﬁ ° §43 AR to the
prggéﬁﬁ'§hv€9953hn'ﬁg 15Np88s3pfBl 06 68rReReat Bqﬁkeggructure
d containing substanttal [y no copper, wher &i-n

haamngnta diiglcoppencat bor eetiabied tiyn Hdtevedd oyhencblﬁauct ive

central part of the joint portion is higher than that
memRefhe aggk erthe cj e L@ EPEfce MFAPETT hérkbf . SUPe¥ bpBr e thermal

g he. sent ven ossi bl

regggg%ﬁkg Jéo}Pntg s ?glléf ﬁa%r 123\/ ngegwﬁenh co’ﬁén)ectl On’ﬁi joint
strettabel hby bﬁau@ea1ameappmﬂa§bhy@tynenber and the

el ectrode nenber and superior thermal resistance of a

joint portion between |ayers. The joint 10 structure

has industrial applicability. I 44 CLAIMS 1. A joint

structure conprising a conductive nenber contai ning

copper as a mmjor conponent thereof, an electrode 5

menber containing copper as a maj or conponent thereof,

and a
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joint portion formed by fusion welding the conductive

menber and the el ectrode nenber with a brazing

material containing tin as g maj or comnponent t her eof

and contai ning substantially  no copper, wherein the

anmount of copper atons contained in 10 the alloy in

the central part of the joi ntClgeiM3 on i s higher than

that in the outer circunference part. 2. The joint

structure according to claim11, wherein the copper
1.8t OMR eXioshitNg JrirddtRureentdp P inp! 4 hechbRiiltide® member

portion are fornmed by diffusing the copper atons
copbatiaingd coppetrhe scenduciow ecomgpreentandheredfie an electrode

el ectrode nenber. 3. The joint structure according to
MeRPSE CPNGAIBINGH SOEPRT fe AMAHRT oFORRRPRIL atpgeof, and a
. cont aj [y | | i N t .t he
soS 80 PSSR ) AP nPustp el BBty 8Lt Pncnes
andt thet urlee eoeidi dgnbor aRytBne Wrdidid®mdtéPiaB, containing

wherein the difference [S1-S2] of the ambunt [Si] of
tipopper BROAE €omPaRfed therhefaphdycpptaheing shbstantially
nocentra&_zaw ggé.ofﬁégeg oin% portion and %he anount . d i

[ SZFEST ‘copper© it o ORI et | FiCPRET aA QS FPHe?ined in
theUkEN o¢l REUFLRS @RGR A ot Ihe thOI NEiROTEbPPidS 10 higher

aton® or nore. 5. The joint structure according to any
thenetbhtchai hbelotiber36i4cumbierennet pertonducti ve

menber is a protruding electrode. 6. The joint

structure according to any one of claims 1 to 11 ~1

45 ein ' i al _furt onpr.i .
251 epe TR s R GRS cb e, RS Sin ene
coppeucCt at @macaatiBtighg t dranyheneceht ghdi NFadt t 6. the8. joint

A joining nmethod which conprises fusion welding a
PogbaAtcereef aERBar Prodt AEWFhEIcohperonBes aRPoF contained in

0 . th a n_electrode nepber contai ni ng

R R s L

material containing tin as a

3. The joint structure according to claim 1 or 2, wherein

the amount of copper atoms contained in the alloy in the

central part of the joint portion is 30 atom% or more.

4. The joint structure according to any one of claims 1 to
3, wherein the difference [S1-S2] of the amount [S1] of
copper atoms contained in the alloy in the in the central
part of the joint portion and the amount [S2] of copper atoms
contained in the alloy in the outer circumference part of the

joint portion is 10 atom% or more.

5. The joint structure according to any one of claims 1 to

4, wherein the conductive member is a protruding electrode.

6. The joint structure according to any one of claims 1 to
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10 maj or conponent thereof and containing
substantially no copper, wherein the nolten state of
the brazing material in the5fusion wel ding is
controlled so that the annun% of copper atons
contained in the alloy in the central part of the
6. pvheragnnhher PapzangenatpEipdsfBRterdragprrisaEghélver .
than that 15 in the outer circunference part. 9. The
joining nmethod according to claim8, wherein the
7.fUSIanﬁﬁiﬂgnEo§E@t@ohﬁrﬂﬁ&ﬂéatﬁédjéﬁne terpetakd 8ccording
which is 25C higher than the nelting point of the
toppayi agenaferilalims 20t¢06-The j oi ni ng net hod accordi ng
toclaim8 or 9, wherein the fusion welding state is
mai ntai ned for 60 seconds at a tenperature which is
_hi ghgr . fhe | g B g&gg az :
° mat e%i a:f(?ﬂngﬁ 1.‘{@;&}}%@nivﬁg%t% \Ahlsceﬁgcozflrlr%%ioglesweldmg @
cofidsconveelmkuigen wondiictindg: oepbet Cast ai Nimag c¥OPpehponent
as a_maj or conponent _thereof and an el ectrode nenber
thepaPhi ARAgaBoFPErta®ds MM CMPGHISHING NePRRFL WRE haamajor
' | al taipning.tin as a.30 mpjor. . .
o g PRt R Lo O A Bh Lt hong B2 PhP Ry mapo cin as
ma §OpPetombbRehOi NtRGraBEhodngonpphehngihfe shiBBEaftia®ly no
first step in which copper atons contained in the 46
coppatucwhegepnnitdre arel i f ssatei pfo thive Yrazimg material in
magerial so. .as to alloy t opper, contained in the
th%o#ﬂﬁﬁ??vgeﬁ%ﬁﬂgrl§n80n¥58T£?§ ggnFﬁ?EeHthaFﬂBnt of copper
zi it erd ak c at 0 [ [ e
e e e o "ar e i PTacdd L a0 e € bras gt o of  the
bramiegimétspiat abtak| ohet hestoppeeldongaisedighethehan that
., electrode nepber and the tin contained in the brazing
inpgRerPaFe¥ oCt RErBEGLEBE® BRI m shaped al | oy part
where the anount of copper atons contained in the
alloy in the brazing material after the fusion
9. wel diing H®ihInat adorasd | €66oradg to claim 8, wherein the

fusion welding state is maintained at a temperature which is

25C higher than the melting point of the brazing material.

10. The joining method according to claim 8 or 9, wherein
the fusion welding state is maintained for 60 seconds at a
temperature which is higher than the melting point of the

brazing material.

11. A joining method which comprises fusion welding a
conductive member containing copper as a major component
thereof and an electrode member containing copper as a major
component thereof with a brazing material containing tin as a
major component thereof and containing substantially no
copper, the joining method comprising the steps of:

a first step in which copper atoms contained in the
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10 a second step in which the alloying of the copper
whose atons are diffused and the tin of the brazing
material is further facilitated to thereby form
i sl and shaped alloy parts where the anount of copper
atons contained in the alloy in the brazing nateri al
copdyeiyRemeRBEEN ksl diffysed sintentdier brezinsssnagerial so
T ng, accordln o cI |n111 furt
S e S S R S e S R

th&€0PRAr coMieS@edl GIFE EHe srawﬁgdmar&@rtﬂaq tighdfcdher atoms
brazing material 20 is facilitated so that the amount

Co@tat@%erlrat Gﬂn@ ceiheatnede imemher aldwy idifitveeckentingb the

art of the. b nater er the fusion weldjn
br §1%$gﬂ§ efﬁﬁ Fﬁa %rF?k% %¥eFLecFF@ﬁﬁFéﬁﬁﬂﬁ?ﬁﬁﬁ4. the

elgét§§deThﬁeﬁQéP'nQn@Et@HQ a@fgrdéaﬂt$9n§@y 9?9 Qﬁe brazing

claims 9 to 12, wherein the brazing materia

matérssl steptherebya farml tenf s1mat ehapdd Eh&qynpuf@ where the
nmet hod _according to any one of clains 9 to 30 13,

anQpRt ePf FRABPBF aztAPSnELBERARSN ithd hee oyt iEp tlejhrazing

ma?erfgit§9t§£3E§ é&él%gt f€h$0|nln95nEthod accfrgépgand

ahY ones of T & wher &7 "> FRB° bP Azt R

natei'@écéﬂdtiﬁéﬁrﬂﬁdwﬁi@@ tie | 81 BoyIBGt €A §ﬁ§t§®p§er whose
16. A nethod for producing a wiring board conprising a

atemg sersubbiffased nghddithg at tondfctihve berbéng material is
C ntai i ng. . co r_as_a or _conponent _t her eof

g R OB TP £ o SR B ool BT T 008 PwRes a1ioy parts

wh&PAT 8hBI NG RLRPES £ aSo Q§J%Eom%om%ﬁkﬁgné$eiﬁthe alloy in
wherein the first subs?rate and the second

thsubsazahe aaEermahedftegetherfhﬁlhhewemdnmg)j&ﬂiﬁxhtom% or

according to any one of clainms 9 to 15.
less.

12. The Jjoining method according to c¢laim 11, further
comprising a third step in which the alloying of the copper
whose atoms are diffused and the tin of the brazing material
is facilitated so that the amount of copper atoms contained
in the alloy in the central part of the brazing material
after the fusion welding is higher than that in the outer

circumference part.

13. The joining method according to any one of claims 9 to
12, wherein the brazing material in the first step is in a

molten state.

14. The joining method according to any one of claims 9 to
13, wherein the brazing material in the second step is in a

molten state.
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15. The joining method according to any one of claims 9 to
14, wherein the brazing material in the third step is in a

molten state.

16. A method for producing a wiring board comprising a
first substrate including a conductive member containing
copper as a major component thereof and a second substrate
including an electrode member containing copper as a major
component thereof, wherein the first substrate and the second
substrate are joined together by the joining method according

to any one of claims 9 to 15.



