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FP06- 0196- 00 DESCRI PTI ON Cl RCUI T CONNECTI ON MATERI AL,
Cl RCU T MEMBER CONNECTI NG STRUCTURE AND METHOD OF
CONNECTI NG Cl RCUI' T MEMBER 5Technical Field [0001] The
present invention relates to a circuit-connecting
material, a circuit nmenber connection structure and a
circuit menber connection nethod for connection BF06-0196-00
circuit nmenbers bearing circuit el ectrodes. Background
Art 10[ 0002] Increasing densification of circuits used
in the field of precision electronic devices in recent
years, |eading to extrgmloRMPIION €l ectrode widths
and el ectrode spacing, Is a cause of nore frequent

f | akCIRCURR el CONNBUTION f (MATERIAL 1 iCIBCUITN MERIBRR
solve this problem electrical and el ectronic

ci r CCONNECHMNG i SIRETUREa AN METEIRIR | OE(TONNECTING
15l owt enperature fast-curing properties and

ade Gﬁﬂi BBabl e 1ife have been devel oped (for

exanpl e, . see. L nternati onal Patent Publication No,

98; %g?lcaﬁﬁ“*‘ﬂt Ier nati onal Patent Publication No.

01 . ) _

o8 SRSt b S BaR b o TS BB dBE i o
not ciRbicahuan: EHfbllidn GHRENENEADPRAROMSHHENEbhection
depending on the type of nmaterial used to formthe

conngethb GorGiohsettion BE BRI mEMbBRHeheHY eifcuitdl@iotibeant
bondi ng strength reduction has been a problemwth

ci r dBadkgedbwnd Aetdle- supporti ng boards forned of

pol yet hyl ene terepht hal ate, polyimde resins, .
pol y[@ﬂﬂﬁrlmrqaang deagifigation of excwids used 19 thesBeld of pescisdon ¢
25me r sutfaces fornmed of. | ayers de.,of silicone
o) SIECITOBl davies it FeEST Heas lgadbE Iy Pty paow clectiode

"POGRIRCAD 004 bhobe RNETEHEY B ARoROKEREnP ekl

prese i Avention e a Clircuit-conn I Ng
mat efd that Vel g figi '
for eft;:égfnﬁr%% cétﬁlﬂo rs]lﬁgc%}l gc :o? cﬁﬁr?ﬁ%engésgaﬁg\% %kg)n%ogltrigd gﬂ ‘?g?rr?éd

of pNéaretdryieh eldegbsiphtifalitadddmedlgy inabdriids vagH Rgcellent
pol yet hersul fone, acrylic resins or glass, 5or circuit
mentlewstempeiahge dasticadeg pfepertia ofd ddeyeatelyrinoe usdble life
s |}§:a%2 %een developed (for example, see International Patent Publication
No. 98/44067 and International Patent Publication No. 01/015505).
Disclosure of the Invention.
[0003] Conventional circuit-connecting members, however, do not
~ always exhibit adequate bonding strength depending on the type of |
material used to form the connecting circuit member. In particular,
significant bonding strength reduction has been a problem with circuit
electrode-supporting boards formed of polyethylene terephthalate,
polyimide resins, polyethersulfone, acrylic resins and glass, or circuit
member surfaces formed of layers made of silicone resins, polyimide

resins and acrylic resins.
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resins, polyimde resins or acrylic resins. [0005] In
order to achieve this object, the circuit-connecting
material of the invention is a circuit-connecting

material for connection between a circuit nenber

having a board and a circuit electrode forned on_the

10 prinmary surface of the board, the naterial  FP06-0196-00
conpri sing an adhesi ve conposition that cures under

light or heat and an organi c conpound containing a

uret hane group and an ester group. [0006] Since the

clr ﬁ[%bbz;]cgfieetﬁérhﬁ% TRRdRofThe Ea?e?sehﬂ“ﬂﬁ@ﬁﬁ&ﬁtoc Ride &S
bot h" an "adhesi ve conposition and an organi ¢ cohpound
cont@tdniti@naectihp nt&idl ANg cah 9l afficiaft RSidaig dfeddh for
sufficient adhesive strength is obtained for
connaabéaionodf cirouituinembrersbieavingh buirdg firasedds! pelyetbglend
pol yet hél ene terephthal ate, polyimde resins,

pol yietenbihalatd, palyimiderrysing polysthessublione aggdic resing pr glass,
menber § havi ng, surfaces forned of | ayers made of | .

si | i FoTELItBPRBers Jar e uglaceseiarmed @?X@@rwaée oé iliggne
20[ 0007% The adhesive conposition is preferably one
cont&FHTERY HT oﬁeggﬁ%ﬁrﬁgﬁs%hg conpound and a

r adi M4 ~adi.cal s, i :
to HOGpST B dioB Bachist} 1REDRER, R,y Z8 Sy HERARTSP
POl VB fiheinflfn mnaﬁemﬁipmeeﬁﬁdge 1RETae FR Mn@ARN between a
contai ning a phosphoric acid ester conpound wth an
acr ydigiift gember avingeh heard/ bad @ d@ronitpeléot@ae tibgned on the
25st andpoi nt of further inproving bonding strength

wi t rprimaygainiace neft thei bhbard u tiea cedersal comgsisingt ah sadhesive
FP06- 0196- 00 %0008] The gl ass transition tenperature
of tIRERASHER afc@ﬁﬁwnéer?@ﬁr@ﬂaﬁahan@ 23 EEHHC [Fogipernd
If the, or.gani c conpound has both a urethane group and
an &0 E&d’ﬁﬁﬁﬂ'ﬁﬁfﬂ‘g’ ?ﬂ‘g@'ée &R i on tenperature is
50C i t Jolalel £ i . ev .
gre 29 eg%g% the %u@%@ﬁ#@nﬁ%ﬁ%%‘&ﬁng?@o&n prises
hi ghydy %%&Esi%@%&xh?&eiﬁéﬂ ahd) %n%?ﬁﬁ'é ‘éoﬁgm%tﬁﬁﬁlg a
either a urethane group or an ester group, and the

gl asgethead Sirbupo Aant e estet wreup, Sslii&iedtr adhegiver strength is
reduction in the bonding strength in high-tenperature
and diitgheddion chnngctemvof cmemhirendars bavipg boands ddrmédipf
the initial bonding strength _ may not be sufficient. In
10 qeiygtegene tasephifilate.apolyide Bsing mehtpther piionpeacrylic

e L ShP S8 BH RO e BRed SEMEE B Wi
orvt ERNTBMRARRNE MOHROL RGNS RS

contpgiyn : basn 5 dReal
Tt e e e A R o

ur et fidneedring porapeurdinndst @dicg! mitnt@rthitefeablayesaaditalk is
an aromatic group and/or a cyclic aliphatic group, and
pr efrespinky thabkead avelighit - dvie thag ecasm | e uradicalygofmersfing

5000 to 10QQ00. . . .
compound 1s more preferably one containing a phosphoric acid ester

compound with an acrylate group or methacrylate group from the
standpoint” of further improving bonding strength with inorganic

material surfaces such as metals.
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[0010] The circuit-connecting material of the

i nvention preferably 20 contai ns conductive particles.
This will maintain an insulated state between circuit
el ectrodes on the sane board and all ow nore stable

el ectrical connection between circuit nenbers. [88&6{]0196—00

The circuit nmenber connection structure of the

i nvention conprises a first circuit nmenber with a
first board and a first circuit 25el ectrode formed on
the primary surface of the first board, and a second
Ci r ClA0ORIERD flasitisifiof e Aierap@a ¢t MBCorBarie CRthound is
circuit el ectrode FP06-0196-00 formed on the prinmary
sur faeferaifly t H8Cs er dnghdroaifl thevirginiarcerponné ciasdbéiit a
circuit-connecting nenber made of a cured product of
t he wehaengioup endan estercgroup enhtiegldss gransition feaipesdturetie

i nvention, forne etyween the fir and second circuyit
rentdk €, o Y ﬁg%l%ﬁa‘}ﬁg SEEAgH WHJZLSWP% teregiercespecially
el ectqy aod ] second ci,ycuit, electrode are 0Si ng..
eacHt h@gﬁ-g%gp%tﬁﬁlﬁ rqnga g;l}"lE t%a@mq.poigﬁﬁ)émgg%uc
cirg 0 [ a
oL TR SABNEERRe TG B chlierb i Sl 9D gl
boarghmaftidnatehipesdnrei 15C90C &rekichQdeediRtiBR dinOthe! BSuding
primary surface of the first board, a |layer 10 nade |,
of tswengthoinehighittrapadined madiHiglchnmgiityl aoimatRhtsatanobe
the invention, and a second circuit nenber with a

sec qavanted; dbubithe witsad domding stength wlag atot deesufdeiasgd &m

e B b s alega iR e
in that der wth,the first ci i.t electrod d

0o P ok P s SR
CoSBHRIN) BRSBTS R by 1

el eclifcpfopRekting HoneH iu&ﬁlgitﬁe gk B oafiE containing both
el ectrically connected. [0013] "A circuit nenber
connegethane gtoupahd ee estér gloepi nventi on having the
circuit nmenbers connected by a circuit-connecting

mat 0089] Blte etganic compound containing both a urethane group and an

ester group preferably contains an aromatic group and/or a cyclic
aliphatic group, and preferably has a weight-average molecular weight
of 5000 to 100000.

[0010] The circuit-connecting material of the invention preferably
contains conductive particles. This will maintain an insulated state
between circuit electrodes on the same board and allow more stable
electrical connection between circuit members. | |

[0011] The circuit member connection structure of the invention
comprises a first circuit member with a first board and a first circuit
electrode formed on the primary surface of the first board, and a second

circuit member with a second board and a second circuit electrode



20 invention exhibits high bonding strength between
the circuit nenbers and excellent durability under

hi gh tenperature and high hum dity conditions.
According to the circuit menber connection nethod of
the invention, whereby circuit nenbers are connected

by a circuit-connecting nmaterial of the inventi ohP0§-0196-00

is possible to obtain a 25circuit nmenber connection
structure wi th high bonding strength between circuit
menbers and excell ent durability under high

FHO%tRhePof thel HifRAY ARG Aifle Wcdfid BUAIvhith R0 chrle0as -

[0014] In the nenti o clrcuit r connection
str Uy W eirdiidcehdectihd WMBAbET nk@dsnefial eredepitddet af the

| east one of the first and second circuit el ectrodes
has aommehaoredratteuibtomentinge mabria onfp thes imgntiog formed
5nore selected fromthe group consisting of gold

si | veatween the fsstzand saeangrategitrearabass, 4n quehel manmer that the

oxi-de. [ 001 Al so, in the af.orenentioped circuit
o oSt CRHLEIPBRIS P Sterd Gt PPREAdE gFe Appong each

conn i O ho at_ | t one of the first and
_ seco‘ﬁﬁ‘ET greﬁh?@ﬂgcg%ercge rade of a material conprising
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one e e p Si SL f
pol y@tb %% enee %tﬂ' (e;trigp .t'%'g‘?a{@?&ﬁggyggﬁ%psﬁf%nig?&%%xié 2
r esi fgthodGiberely b ShbtSirculOmEémbet deth £ HritShebd aflél S frst
Alternatively, "a | ayer conprising one or nore sel ected
f r omikcné efpetroge foenet shithgpdmhas) durfaonef the Sirsthoaric o Ydyiee
resins and polyimde resins is preferably forned
bet weede aef |thesefosemensfoned e cireuit cormacking coariel refuithe
15 nenbers and the circguif-conpecting nenber, Wen the
ci r dgventiosn ﬁ@gﬁ e ORG L CAICHE| mgRbeT @ity SREMGnbIAd ARch
to forma circuit-conpectin nber, it _exhipits hi
pond PRGN ereEERc e oraye A8 6 ooty i ab bie’sclofld
spe : :
o efBeJaJIr{J ag%%,fég?gﬁ gxég@@&?d a RAEARNI bAPafed Uy GmidRiaR R
in that order with the first circuit electrode and second circuit electrode

opposing each other, to connect the first circuit member and the second
circuit member in such a manner that the first circuit electrode and
second circuit electrode are electrically connected.

[0013] A circuit member connection structure of the invention having
the circuit members connected by a circuit-connecting material of the
invention exhibits high bonding strength between the circuit members
and excellent durability under high temperature and high humidity
conditions. According to the circuit member connection method of the
invention, whereby circuit members are connected by a
circuit-connecting material of the invention, it is- possible to obtain a
circuit member connection structure with high bonding strength

between circuit members and excellent durability under high
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20 circuit-connecting material that yields sufficient
bondi ng strength for connection of circuit nenbers
havi ng boards formed of pol yethyl ene terephthal at e,
pol yi m de resins, polyethersulfone, acrylic resins or
glass, or circuit nenbers with surfaces forned

| ayers made of silicone resins, polyimde reS|ns£E96019600
acrylic resins. Also according to the 25invention, it
is easy to achieve both bonding strength and other
required properties (in ternms of connection

r esitsinpaefire hitbbilcBhinfdiBf @Reitidn@s, and FP06-0196- 00
the like). Also according to the invention, a
reIdﬂﬂhﬁk&r&mdwmenmmmwmﬂicnebﬁanmnhmnmmunmhdh&hheutoand
the material conposition to obtain the effect

des cvilchi$ el eonmpation mmshed,igs¢ashons of the Dekaudgpsond

5[ 0017 | h
e GHE ORI B WO MM O AUy FaRPR TP o
2?83@99&2%?#6%9%{‘%?‘9«2“ Encilbiny tsshbaphoptidorsyes tn
_ci r | on @ﬁgr&amgﬁ& Liuglgy e according to the

[ nv I'S Cross-sectional view show ng an
erb C[(JOI‘EE NA158f inaROAREEMHIBhEC Birdui TRERBEr CRAB& TN s‘ﬁ'ihcture
structure accor di ng to the invention. .[0018]

ci r cndtcimaitneembeag comicenidrm neihddnat lleast one of the ﬁrst and
circuit-connecti ng menber, 5- conductive particle,
10- segqndshoagds tsua oardrbade, oﬂamatemalsmnmm omezor more
adhesj ve | ayer, first. girc ect r ode,

cecoRlsced Bam th%ngePP @pmstmg e%mf epe Jegep fthalate,

-second ..Ci rugtu t- el ectrode, 15cir
sulfo

oo SNt EnGE TS, athic, rreRe philde FARE! aud,
t
® 00 2L ANEiBtv DA B ordsing Gk Gthole B1eCRUEH Ot

be explpédeidting of silicone resins, acrylic resins and polyimide resins is

preferably formed between at Jeast one of the first and second circuit
members and the circuit-connecting member. When the
circuit-connecting material of the invention is cured to form a
circuit-connecting member, it exhibits high bonding strength with layers
composed of these specific materjals.

[0016] According to the invention, there is provided a
circuit-connecting material that yields sufficient bonding strength for
connection of circuit members having boards formed of polyethylene
terephthalate, polyimide resins, polyethersulfone, acrylic resins or glass,
or circuit members with surfaces formed of layers made of silicone
resins, polyimide resins or acrylic resins. Also according to the
invention, it is easy to achieve both bonding strength and other required

properties (in terms of connection resistance, insulating properties, and
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in detail, with reference to the acconpanyi ng draw ngs
where 20appropriate. However, it is to be understood
that the invention is in no way limted to these
enbodi nents. [0020] The circuit-connecting material of
the invention contains an adhesi ve conposition that
cures in response to light or heat. The adhesi vefP06-0196-00
conposition is preferably one containing a radical
25pol yneri zi ng conpound and a radical initiator that
generates radicals in response to heat or I|ight.
FPOGhO KRS O 15D Qeckkdifs @ Ghes RlveR@dn kel AivEE WRIENAHEC of S
one having a functional group that polynerizes by

act iselectiadiscatadlablanfor tier metcainbbempasition (e olaindthesdffskct
conpounds, nethacrylic acid ester conpounds and

mal elesdrtbed@baymounds are suitable for use. A radical
phot opol.ynmerizi ng 5 conpound may be a pol ynerizabl e
nondHiel Resceipfen phthe Dedyiags| i goner. Because

e ]
oG SRR PRIRTE R RS, . |,

or degig tD jadj ¢8ds-debBondll SEEF Ish¥winOhP RBbdRer O bicuit
aci d ester conpounds or nethacrylic acid ester

conpenitskd chhimdctionByuddere usestding|ty by inzadlog. ol i goners
such as epoxy (neta)acrylate ol igoners, urethane

( metfag.at iy laatwsobdctjonal r dewpdhlopdthen ¢meediinant 9f anether
ol i goners, polyester (neta)acrylate oligoners and the
| i kEIcw} MegbgraenEaMbStisHBRascording fo Hig 1Bvaniippc aci d

e B B RE e LB Smcning
0N Qf 9“340618 ctﬁ%‘ %Jrﬁ&l‘é} '19?%&‘%&?151%‘%&1{19&9%“ “Sfirst
such™as trinmethyl ol propane’ triacrylafte,

pol ygktdy| eneghnGple tyeer i -atfRst BRbvAlekth8AE9bYS Aecond
di acryl ate, pentaerythritol acrylate, 2-cyanoet hyl

acr yirafiie megyber, dexsecomt bydrdt 23 - - 8étodi eirchioplecttadry 101
acryl ate, dicyclopentenyl oxyethyl acrylate,

2- ( zirewih meyehen oxoppestion | straciuyd, di0e; - dreatthosmbengannection
acrylate, 2-ethyl hexyl acrylate, n-hexyl acrylate,

2- hyaPGEet hyl acryl ate, hydroxypropyl acryl ate,

[ | j | Late, i tyl
or prat MO foroSrvingrRE e TSGR Oy et hyl acryl ate.
2- PhERHaLKed 2edbbbfhéns of the invention will now be explained

in detail, with reference to the accompanying drawings where

appropriate. However, it is to be understood that the invention is in no
way limited to these embodiments.

[0020] The circuit-connecting material of the invention contains an
adhesive composition that cures in response to light or heat. The
adhesive composition is preferably one containing a radical
polymerizing compound and a radical initiator that generates radicals in

response to heat or light.
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25t etrahydrofurfuryl acryl ate, neopentyl gl ycol

di acryl ate, dipentaerythritol hexaacrylate and ally!
acrylate. FP06-0196-00 [00241 As nethacrylic acid

esters there may be used the aforenentioned acrylic

acid esters substituted acrylic group with net acriél e
group. Specifically, there may be nentioned FP06-0196-00
nonof uncti onal or pol yfunctional nethacryl ate nononers
such as 5 t-butyl am noet hyl nethacryl ate, cycl ohexyl

nmet hacryl ate, dicycl opentenyl oxyet hyl nethacryl ate,

2-h j b : ;
Yooy at féﬁlcal;’?fﬂgtﬁg?ﬁi&glakﬁn bERORMe FRiR g;?ﬂ)./nléﬁgmal

i sodecyl” net hac aur acryl ate,

et haouy kel olynidridechy astbichadicyls pirel foflky@hple| acrylic acid
nmet hacryl ate and allyl nethacrylate, as conpounds

cor ressgocmnpgints tethaerfytic eavidteisten edni@andy land mgleinide
esters. [0025] Preferred for use as acrylic acid _
est efnpvadsretgacuiable e usest ok sradicahdphatepmiymerizing
those nenti.oned above are phpsphoric acid ester .
oA TR o8% A ROWTEH AR BloIREER et 1 BORMETBHRS
with horg ¢ [ r Oro Preferre 0 orid c
aci PR B SRS dofiRieEabter ol ierlD 23%E Rk
repr [ . : or: _
(1), ARRRLENEY P BRI, i Lol Nrth QoW ¥iltly

r eprgsenbszdeinesane rsuaeaéﬂyélymeﬁzaw@?bl&ﬁﬁmﬁaﬂmalcgéat@f
conmpounds represented by forrmula (1) thére may be

mentmonedenstim ofd2r toeddpast thel vasdosity et hyl ) aci d phosphate
and 20 di (2-met hacryl oyl oxyet hyl ) acid phosphate. The
phosi§A2e} Asawirgicescidr egemmsompa or)emstgimrmggim,estegr

exanpl e, by reacting phosphoric. anhyqdride wt
2- h%ﬂéﬁ&l’é hihere Ry %&t%eéé?o qnzgﬁleﬂ@eﬁ@%wﬂw &OXy

(1 05l pliriett Bebys (SRhod sy OHROnES, BPiyctie
COMGALSCHDR! S1iBbReR! BhEEH (HBGRRrIAY ARkt and the

like, or polymerizable monomers such as acrylic acid esters and

methacrylic acid esters. |
[0023] As acrylic acid esters there may be mentioned monofunctional
or polyfunctional acrylate monomers such as trimethylolpropane

 triacrylate, polyethyleneglycol diacrylate, polyalkyleneglycol diacrylate,
pentaerythritol acrylate, 2-cyanoethyl acrylate, cyclohexyl acrylate;
dicyclopentenyl  acrylate, dicyclopentenyloxyethyl  acrylate,
2-(2-ethoxyethoxy)ethyl acrylate, 2-ethoxyethyl acrylate, 2-ethylhexyl
acrylate, n-hexyl acrylate, 2-hydroxyethyl acrylate, hydroxypropyl
acrylate, isobornyl acrylate, isodecyl acrylate, isooctyl acrylate, n-lauryl
acrylate,  2-methoxyethyl acrylate, 2-phenoxyethyl acrylate,
tetrahydrofurfuryl acrylate, neopentylglycol diacrylate, dipentaerythritol
hexaacrylate and allyl acrylate.
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or nore mal ei m de groups. As exanpl es of maki m de
conpounds having two or nore mal ei m de groups there
may be nentioned 51-nethyl-2, 4-bi smal ei m debenzene,
N, N m phenyl enebi smal ei m de,

N, N- p- phenyl enebi srmal ei m de, N, N-mt ol ui | enebi smal ei m

i md
e, N, N4, 4-bi phenylenebi smalei ni de, FP(6-0196-00

N, N-4, 4- (3, 3' -di et hyl - bi phenyl ene) bi smaki m de,

N, N-4, 4- (3, 3" -di et hyl di phenyl et hane) bi smaki m de,
10N, N- 4, 4- (3, 31-di et hyl di phenyl net hane) bi smal ei m de,
N, N- dijph ngpiys L m

N, N@ngﬂd}l& ghgﬂ%ﬂjpr lgkgnggﬂsm %:Sm e? may be used the
N, N-fodnithpbeny laetytier Btidmektedsmsalestituted acrylic group with
NJW 3, 3' - di phenyl sul f onebi smaki m de,

© 152, fethirylid- (gronpl ei nSdepfieailyxy )thérenyinppr opanementioned

2, 2-bi s(3-s-butyl -4-8(4-maki m dephenoxy) phenyl ) pr opane
, 1, momnfspetional el poliiaeberad oxpthetiyiage Jdenemers such as

et dene BLSCIELe T el defhenor) 2 e
s B A L RS s
Co”"ik%ﬁﬁﬂﬁﬁ@tﬁ%cﬁl\ﬁ& godéﬂﬂﬂ %gﬂla%ﬁﬂ% - Z%@Q&?Eﬂe%?

conpo e’ used as’radi cal’ pol yner

CONMRAsASEy Rt NEidedy] | fe It as&&gl

Pam}iﬁc ulg‘gjrllﬁy "pr ef%eyrlr ed&gﬁlﬁf}eglggﬁgpg%r yl a 2&{)?‘?% oarlwlg} S

becatisthadrilate, Can conpobhds @utrespphtingk agethef afobementioned

circuit-connecting material and inpart FP06-0196-00

f | exdchyliciacid ¢séers.he cured product, while it is nore
rred tQ use urethane aerylate in conbination w

f h
e (092 SToReteasml, ot iss a1 & 96 estors and methacrylic acia

esters in addition to those mentioned above are phosphoric acid ester

compounds with acrylate groups or methacrylate groups with
phosphoric acid ester group. Preferred phosphoric acid ester
compounds are, for example, those represented by general formula (1)
below. In formula (1), n represents an integer of 1 to 3 and R
represents hydrogen or methyl. As specific examples of compounds
represented by formula (1) there may be mentioned
mono(2-methacryloyloxyethyl) acid phosphate and
di(2-methacryloyloxyethyl) acid phosphate. The phosphoric acid ester
compound may be synthesized, for example, by reacting phosphoric
anhydride with 2-hydroxyethyl acrylate as will be understood by a
person skilled in the art..

[0026]
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[0029] As radical initiators that generate radicals in
response to heat or 5light, there may be used

compounds such as organi c peroxi des, azo-based

conmpounds and photoinitiators that generate active
radicals by one or nore types of treatnent involvin
exposure to heat or light. [0030] Organic peroxi HB86-0196-00
and azo-based conpounds prinmarily generate active

radicals in response to heat. Wen such conpounds are

used as 10 radical initiators, one or nore organic

‘per oxi des angd/ or azo-based cqQnpounds are appropriately

sel ected dggendi ng on g he desyjred connection

ﬁ?%%ﬁhﬁ%W§@# pact{li ty and sutficient

pot life, the organic perOX|dé preferably has a 10-hr
hal f-life tenperature of 15 40C or higher and a 1-min
hal f[002TleAs eraleimada cempéunds tivrglaey preffiared®OE; hawiog two e
pr ef er abl ygﬁgeha%a 10-hr half-1jfe tenperature of 60C
or hTgReFe 15UAE BIAURE f Fleﬁémp@ﬁﬁgr Ta1agf copounds

A A B
f
e o AR A S R

the NN’%ﬁen%HPcﬁE:ﬁaleﬁﬂqe mor e p I@f@iﬂ%&ﬁllé&ebﬁﬁﬁlénﬂ%e

organi ¢ aci d’generation after thermal decomposition

[OoaﬂNapebiphelgﬂbﬂemsmm@gm Cc peroxides there may be
sui tably used diacyl peroxides, dialkyl peroxides,

per d&IM%(bBﬂhﬂleﬂwl b@hem}ﬂeiﬂ)bismaleﬁﬁider oxyket al s,
hydr ox%Er OXi des Y per oxi des_and the |ike. [0033]
M@nﬁlmﬂe\lymﬁblmﬂmrmﬁl@d i sobut yl

per 00 .2, hl or abenzoyl per oxi de,
3,5 41{3{51)916 ﬁgg'ﬁwéwl P smalapidsy i per oxi de,

_U

-LZ?2@%%éQFE@ﬁ?§§F%§%§§§$%¥J@ﬁ@gékSebeﬁ§8§I“Léroxide.

[ 00 y# re may be nentioned
5a, gﬁ |é(tipg mgr oxy &?eﬁso%‘r‘eopyl benzene, di cunyl pero

Xi AN, N2-4Gt- di{phﬁiﬁbtﬁer&sﬁra@ﬁlﬁﬁdebm yl per oxy) hexane and
t-butyl cunyl peroxide [0035f As peroxydi car bonat es

t herlé, N3 depherylsilbometisdialaimpieopy |

per oxi/dl car bonat e, di i sopr opyl per oxydi car bonat e,
bis(4-(4-maleimidephenoxy)phenyl)propane,

2,2-bis(3-s-butyl-4-8(4-maleimidephenoxy)phenyl)propane,
1,1-bis(4-(4-maleimidephenoxy)phenyl)decane,
4,4'-cyclohexylidene-bis(1-(4-maleimidephenoxy)-2-cyclohexylbenzene
, 2,2-bis(4-(4-maleimidephenoxy)phenyl)hexafluoropropane and the
like. These may be used alone or in combinations of two or more.
[0028] The aforementioned compounds may be used as radical
polymerizing compounds alone or in combinations as necessary.
Particularly preferred are urethane acrylate oligomers because they can

inhibit cure shrinkage of the circuit-connecting material and impart
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bi s(4-t-butyl cycl ohexyl ) per oxydi car bonat e, di - 2- et hoxym

et hoxy 10peroxydi carbonate, di(2-ethyl hexyl peroxy)

di car bonat e, di met hoxybutyl

per oxydi car bonat eanddi ( 3- net hyl - 3- met hoxybut yl per oxy)

di car bonat e. [ 0036] As peroxyesters there may_be
nentioned cunyl peroxyneodecanoat e, FP06-0196-00
1,1, 3,3-tetranet hyl butyl peroxyneodecanoat e,

151- cycl ohexy1- 1- et hyl et hyl per oxyneodecanoat e,

t - hexyl per oxyneodecanoat e, t - but yl per oxypi val at e,

1,1, Hiet t r 3 e qnaf

2, 5%?%?%#?@%?%%%%{ l%ﬁh@%ﬁ?;ﬁ%yg%y f]yeirxane,?0 use

1- cyeletihank yakryllat@eich ¥beibhatipe r @itk - dneeohyhbeX poR ARk Rableh

exyl 20peroxy-2-ethyt hexanonate, t-butyl

per omgr@metshyl hexanonate, t-butyl

per o>6yi sobutyrate, 1, 1-bi s(t-butyl peroxy)cycl ohexane, t -
hexy[0088) &% yadiea rinitiptonbihet genssriaradiealhin sebponse to heat or

per oxy- 3,5, 5-tri net hyl hexanonat.e, 1- put yl per oxyl aur at e,
2, 5- ttﬁif?c-@,aﬁ-ng? (‘%/FPEOPQIBWWQFO hégx/ ganic bEthg)’FlaeSa
25per oxyi sopropyl nonocarbonate, t - hut yl . .
por ok ESEE RORRIR HBSERRE B s M spgrpte active radicals
Per oy BRNGIRER typesRiti¥htment involving exposure to heat or light.

{0030] Organic peroxides and azo-based compounds primarily generate

active radicals in response to heat. When such compounds are used as
radical initiators, one or more organic peroxides and/or azo-based
compounds are appropriately selected depending on the desired
connection temperature, connection time and pot life.

[0031] From the standpoint of both high reactivity and sufficient pot
life, the organic peroxide preferably has a 10-hr half-life temperature of
40°C or higher and a 1-min haif-life temperature of no higher than
180°C, and more preferably it has a 10-hr half-life temperature of 60°C
or higher and a 1-min half-life temperature of no higher than 170°C.
The organic peroxide also preferably has a chlorine ion or organic acid
content of no greater than 5000 ppm in order to prevent corrosion of the
circuit electrodes (connection terminals) of the circuit members, and
more preferably it has low organic acid generation after thermal
decomposition.

[0032] Specifically, as organic peroxides there may be suitably used
diacyl peroxides, dialkyl peroxides, peroxydicarbonates, peroxyesters,‘.
peroxyketals, hydroperoxides, silyl peroxides and the like.

[0033] As diacyl peroxides there may be mentioned isobutyl peroxide,
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FP06- 0196- 00 peroxyacetate and di (t-butyl peroxy)
hexahydr ot er epht hal ate. [0037]
Asper oxyket al st herenmaybenenti oned 1, 1-b
is(t-hexylperoxy)-3,3 , b-trimethyl cycl hexane,

1- bi s(t-hexyl peroxy)cycl ohexane,
51 1-bi s(t-butyl peroxy)-3, 3,5-trinethyl cycl ohexarFR()6-0196-00
1, 1-(t-butyl peroxy)cycl ododecane and
2, 2-bis(t-butyl peroxy)decane. [0038] As hydroperOX|des
t her e may be nentioned diisopropyl benzene

2??;%3@8‘%@%@?# - PERSA (PR IR Proxide,
t- butge e gmdé}ér‘r)gtaﬁy?ﬁmﬁgll X &ﬁﬁéje’stearoyl peroxide, succinic

bls(t- SI eroxide

t - butpetdxide; beydoyigeydxyRsinens e benzo 1 peroxide.
bi s(tpébutyl ) di v()?%}li/l silyl peroxi dey Pero

tris(oemtApvi digllsill y bepexidesi dethere- buhyy t r bal | yhesitioped
perOX|de bi s(t-butypdiallylsilyl peroxide and
tris(e tius(srbyﬂalpewwg isopiopybrname, [ 004urmHese pﬁ@alﬂec

S SRS S o
é‘iﬁgéﬁﬁ%@ AL PSR BES RAY Y St Tc@arg?ﬁoaal

with ounds su | yureth
pol yéﬁt ?S igoﬁrbﬂgﬁgf onger ugﬁ% e Iife. [003;1é char onate
of phed(Ritutylgfcditexyhat ﬁb&@xﬁkba&@dﬂa& fordllasahbxﬁhétﬂ@cy
20 benzoin ethers such as ben20|nethyl et her and

i sopemyldeasgmnateediiBethylherylpbroke) dicsrbenath, dimetiemgbtyl
and hydroxycyclohexylphenylketone ket ones such as

benz m@rmqydmﬂmateac et owenonedighmetisil vacihosgbutylpeiosy)

as we).l as thioxanthones, bisirnidazoles and the |ike.
[ 004 EW%W € photoinitiator is used, an opti mum

Cons B b n srOeRsRiE, ardlel it “THE" hliionedur gumyl
used P&l@@degﬁﬁ:laff d PY@'T&uﬁﬁﬁﬂglﬂd‘nﬁs pefd&yneodecanoate,

phot ator may, FPO6
1 cyclohexyl— -methylethy! peroxyneodecanoate,
t-hexylperoxyneodecanoate, t-butyl peroxypivalate,
1,1,3,3-tetramethylbuty! peroxy-2-ethylhexanonate,

2,5-dimethyl-2,5-di(2-ethylhexanoylperoxy)hexane, |
1-cyclohexyl-1-methylethyl peroxy-2-ethylhexanonate, t-hexyl

peroxy-2-ethylhexanonate, t-butyl peroxy-2-ethylhexanonate, t-butyl
peroxyisobutyrate, i,1—bis(t—butylperoxy)cyclohexane, t-hexyl
peroxyisopropylmonocarbonate, : t-butyl
peroxy-3,5,5-trimethylhexanonate, t-butyl peroxylaurate,
2,5-dimethyl-2,5-di(m-toluoylperoxy)hexane, t-butyl
peroxyisopropylmonocarbonate, t-butyl

peroxy-2-ethylhexylmonocarbonate, t-hexyl peroxybenzoate, t-butyl

11



if necessary, be used with a sensitizing agent such as

an am ne, sulfur conpound or phosphorus conmpound in a
‘desired proportion. [0043] As sensitizing agents there

are preferred aliphatic am nes, aromatic am nes,

cyclic amnes with nitrogen-containing cyclic

5structures such as piperidine, and o-tolylthiourld6-0196-00
sodi um di et hyl di t hi ophosphat e, sol uble salts of

aromatic sulfmc acids,

N, N- di et hyl - p- am nobenzonitril e,

B AP e
N, I\I‘ H _ . . . _e .
N, ¥ J0gEnchdor ogbltagsam tpbencondy L ebe,  meniona

Al t erniabis@ehekylpeady -3 [Bas-trigettiglR(clohdkaRe g ment
sensitizing agéents such as propl ophenone,

acet dphbr(irexylpardxlypryelohdxanet hyl acet ophenone,

benzophenone, fluorene, triphenyl ene, biphenyl,

7 enoqapenane 16 5 &b (i o fyt an 70} Lo Tprenee)
orer bt TSR hap bl LA BRERg R
2 PoARE SRARRE et H RARBL SRR imomtone
o SRR O LI RREN, U or e ncane

peryl[emss] AetilylgRpsididhee MRiyhB AR A R AGlriRBylsilyl
pi gment 20 sensitizing agents such as thionine,

10 met hyeenaddy| ubjs(t-huylidimeihylsilyl boptrayide, | Wbutghrivinglsilyl
coumarin, psoral en, 8-nethoxypsoralen, . L
6- me PryA%edsy ma Pist-busy ISV IRBieY s omgreside, tris(t-butyl)vinylsilyl

o Pl RIS kBl ST e
i . 25[0045] As [

:arﬂ?/: F{&?@%ﬁ?ﬁgﬁ%ﬁﬂ%@d?&%ﬂ& rreLti on?ed co[fg_i Ing?i ons of

;eﬁe?g%(ﬁng{l%%- @1918@8{3;% :agg?%@%ﬁseﬂeaggl %se togﬂg%?%@t

15 such a@heQrGRBbRbRBHAONE sfasoandn@z0- ThSEha¢ AleMeNGsd with
[0046] The adhesive conposition may al so contain an

epoxyriggess, ninhitdtoss and i thg ldgentThebe reeafpourds eppyeferably
resins there may be used. epox 5 conmpounds havi ng two
or mieragneamdpiedgppupaating vHE msilaeen comppurds saftones

[ ' f . Spegi fi.cally, th
o R oS, Sho e e heal Ly, Lhere ey
cpoxy P e &L 0 B gl el 105, S
20 Phengkaney QliRfs QlchCdseRbkomemgl 8fer BeP KoPRpFIRNIAR @ther,
benzyl ketals such as benzyl and hydroxycyclohexylphenylketone,

ketones such as benzophenone and acetophenone and derivatives

thereof, as well as thioxanthones, bisimidazoles and the like.

[0042] When a photoinitiator is used, an optimum photoinitiator is
25 preferably selected in consideration of the wavelength of the light

source used and the desired curing properties. The photoinitiator may,

12
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10 epoxy resins having a naphthal ene ring-contai ni ng

skel eton, or glycidylam ne-type epoxy resins,

“bi phenyl -type epoxy resins and alicyclic epoxy resins.

An epoxy resin preferably is a high-purity product

with an inpurity ion (Nat Cr, etc.) content and

hydrol yzabl e chlorine content reduced to no greatkt06-0196-00
than 300 ppm in order to prevent 15el ectron '

m gration. [0047] The epoxy resin curing- agent is
preferably a latent curing agent in order to obtain a

suf fi:.g] I gl e, . t.Lone

i b BRessaty Rl b sEnsickGE BpcHRt e B AE Suifr
chel j HAl=Y ']-peqj, wam ne

sal t?bﬁ@gﬁ%&'g{%b‘g dié%%%?oﬁdlﬂgﬁ C rrPg[th 1kzs%agents

m cr gemM3ipss|sehddziby SRWEY tge Wrk hple@driedr alipiaiie- based,
or pol yester-based pol yner substances. These may be
used apdroatie camings, micytlio eamines  imithc antbogeatdomtaiming h cyclic
triggers, inhibitors and the |ike [0048] The .

ci r c§irHctHmne84dhng 2frat Riperdinef enrd | oriadyithioweaonsedivas
a conpi ian of e af orement,i oned adhesive . . .
e o G P B o ¢ RSty AEPERHR wikfg 4cids,
ur et [ and. ter. gr her ei naf.t al so.
L Bt e R R T S
FPO62P128; ?_Q MR N -aﬁl?xm%@irl@f erably has the

ur et hdne 5 ozp an ter group i n’the main chain.

[ 004N NTHEBeBlsethilphbhadigolennmatile mn-heyehbahird, and
for exanple, by reaction of a polyester polyol and a
di i sdlee/kikeat e. The ester urethane 5conpound obtai ned by
the reaction is _often referred to as a "pol yester

ur et @G rblismetivelyp sy may beiused oomrpignesnt sensitizing egents
preferred aromatic, ali c%lcl ic or aliphatic

di i sé¥hnat €8 sucPraRiophenopg y| e fgetgphe9ng.anat ekanthone,
- l2!-1)11t—:’d:aylacn=:tophemme, benzophenone, fluorene, triphenylene, biphenyl,

thioxanthone, anthraquinone, 4,4-bis (dimethylamino} benzophenone,
4,4'-bis (diethylamino) benzophenone, phenanthrene, naphthalene,
4-phenylacetophenone, 4¥pheny1benzophenone, 1-iodonaphthalene,
2-iodonaphthalene, acepaphthene, 2-naphthonitrile, 1-naphthonitrile,
chrysene, benzyl, fluoranthene, pyrene, 1,2-benzoanthracene, acridine,
anthracene, perylene, tetracene and 2-methoxynaphthalene, and pigment
sensitizing agents such as thionine, methylene blue, lumiflavin,
riboflavin, lumichrome, coumarin, psoralen, 8-methoxypsoralen,
6-methylcoumarin, 5-methoxypsoralen, | 5-hydroxypsoralen,
coumarylpyrone, acridine orange, acriflavin, proflavin, fluorescein,
eosin Y, eosin B, erythrosine and rose Bengal.

[0045] As radical inttiators there may also be mentioned combinations

of the aforementioned photoinitiators with compounds that generate
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4, 4" - di phenyl net hane dii socyanate (MM,
1, 6- hexaanet hyl ene 10di i socyanate (HDI) and i sophorone

- diisocyanate (TPDI). [0051] A polyester polyol is a

pol ymer containing nmultiple ester groups and nultiple
hydr oxyl groups. A polyester polyol may be obtained,

for exanple, by reaction between a dicarboxylic geygl(196-00

and a diol. As dicarboxylic acids there are preferred
aromatic and aliphatic 15 dicarboxylic acids such as
terephthalic acid, isophthalic acid, adipic acid and
sebacic acid. As diols there are preferred glycols
sucHadisalgipyespeaseyto bedt, sysholsyarawc greyasades and azo-based
1, 4- but anedi ol , hexanedi ol , neopentyl glycol,

di etdNAPEHECYyl ycol and triethyl ene glycol. [0052] The

Compoid 5oy bEPRBLRIY Bsd aic Fofibih % ARBEena,

th | | i} i

ot i EAME peBl HERVE| RO Ky Py IRACHERALE sp eBony

gl as@ntpodndd lidvap tvﬁf"ﬁﬁﬁl%féig@ci@gl gﬂmﬂﬁﬁi e rﬁdil@éﬁlf?g(f)%tgng
or

conmpound nmay be adjusted to 50 i gher.

The abateepr un ehbdnres adnpuind moef eSpbtifically, athereninay be
This will 25further inprove the bonding strength. An
ani on¢ngioned bisphenel-fmeeposyrpsinsdlenugd Hemotpichilerdpddiyy and
copql.ynmerizing, a diol or diamne with a _FP06-0196-00
sul RisRbFROlad; & g’ﬂgucy the Bk soRyY-ngvelap reving detived &g n
durin eaction tween the polyester .polyol, and

i 1 DB RSB E o S B rheaflal ey
cont gj oRQl,£.acGi r.: 2 r

[ 00 B DB B 06 el B G AR CAR D Bon, o
aro i 0 kNI a Hg,g,lp%,ﬁ' !

or a@yéd;ﬁli c al i"gﬁaﬁ% cyglrr%%lg’ clgﬁt ai'ni ng‘:I a%gﬁlltgﬁigiaﬁgp

gr ouibiceelict bgoxy ke&ins[ 00D Epdkyniresin peefofablys ar highipRrity

ester urethane conpounds nay al so be used. For

exargrbayct tithr & rapurity ios @ag Uorehd hedritent anfl hydeadpzabind
chlorine content reduced to no greater than 300 ppm, in order to prevent
electron migration.
[0047] The epoxy resin curing agent is preferably a latent curing agent
in order to obtain a sufficiently long pot life. There may be mentioned
imidazoles, hydrazides, boron trifluoride-amine chelates, sulfonium
salts, amineimides, polyamine salts and dicyandiamine, and such curing
agents microencapsulated by covering with polyurethane-based or
polyester-based polymer substances. These may be used alone or in
mixtures, or in combination with triggers, inhibitors and the like.
[0048] The circuit-connecting material of the invention comprises a
combination of the aforementioned adhesive composition and an

organic compound containing a urcthane group and an ester group

(hereinafter also referred to as "ester urethane compound"). The ester
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obt ai ned by reacting an aromatic pol yester polyol wth
an al i phatic 10diisocyanate, and a conpound obt ai ned
by reacting an aliphatic polyester polyol with an
aromatic diisocyanate. [0056] The ester urethane
conmpound preferably has a wei ght-average nol ecul ar

wei ght of 5000 to 100000. If the weight-average Fp0s-0196-00
nol ecul ar weight is | ess than 5000 the film
formability when formng a filmwll 15 tend to be
reduced, and if the weight-average nol ecul ar weight is
greater than 100000, solubility and conpatibility w_th
sol vephanegempyad peefarasly, has dhpiisthane graagsad ester group in

pregtgratlo of coating solutions for filmformation.
[ 00 Tmﬁﬁbd@élf'er ur et hane conpound preferably has a 20

cpo Ao S5 G8fnt: CORRRHATRERbF ShRliRerBY Helely
i Sodfon G°U BGLe RS, Y7L £AP SHERTRAE, THe £ urethane

Ci I Clntpotfd DBEHindddhy Bictehdlon it Vfich Rfep¥@MBNAL al Polyaster
el asti ¢ npdul us and heat resistance of the cureéed

ci r arethamoresi@lt i ng material. 25[0058] The
circuit-connecting material may also contain a

hy drl6R50]- & ndizionyangtes eiere iare quefieried naromatipe alicyclic or
conmponent s expl ai ned FP06-0196-00. above. As

hy dreSRhRlic oPRCHNAESr S¥Fthsas h%géolafk@ebélumanﬁt%s(ml),

e B HBR Mihe fbl TR sS
e R
resi E@ g{% y&ﬁfe&ﬂe? Fgl?ﬁﬂ % aRfoBfRES &ﬁt&iﬂﬁ% SfifHE %stex';%ﬂ;?gﬁs

suc -con ning resins can fOrth i np

t he @dmedtipledlydr@iyl gidugslr | AgoRestengolasidngnbasisginkd or
adhesi ve plr)opgrty d%ﬂg tgo thg%)u}drggo?@grgﬂp. [ 0059]
Thevwagbte, dye reagtion | betwiar aedigirbotyllteadid and a diol. As
hydr oxyl -containing resin is preferably 10000 or .
gr eatiearbemdicnocedspribeisr ¢ y proomed t arondigoowd | #liphptéc

by e O i S $dereninatcypeid abpHibalic apish ediai, acid
1 sclhilg i.th the. i | d b
readdaebante Ko 5Bl BBl SRTPRGE) Buis surtRshdleh
hy drgau - 6384 RhS bR@of, 45i-ButkSedibie hesARlM1, neopentyl glycol,
diethylene glycol and triethylene glycol.

[0052] The glass transition temperature of the ester urethéne compound
is preferably 50°C or higher. By selecting the type of polyester polyol
or diisocyanate in the ester urethane compound and its molecular
weight, the glass transition temperature of the ester urethane compound
may be adjusted to 50°C or higher.

[0053] The ester urethane compound preferably is anionic. This will
further improve the bonding strength. An anionic ester urethane

compound may be obtained by copolymerizing a diol or diamine with a
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15-50C or higher. [0060] For further enhanced heat

resi stance, the hydroxyl-containing resin preferably

has- a-radi cal pol ynerizing functional group. This wl|

al l ow the hydroxyl-containing resin to be used as the

af orenmenti oned radical polynerizing conmpound. The

hydr oxyl -contai ning resin may 20al so be nodi fi edrbys-8196-00
car boxyl group-containing el astoner or an epoxy
group-cont ai ni ng el astoner. [0061] The

circuit-connecting material preferably contains an

acryl rubper, conpound for nore excellent ,stress

rel ok In@ﬁ.ac STUP PP clalibezsﬂr E'T@Bﬂﬁ_élmﬁjéi £hain duriag repstion
25pdtSNERT Tie PONCSF BpivPLae SHEcpRe: oihscryR wethane
oot PR Al pEHEly AR HOAG AL B o BEEY BnBC ¢
acr y[lomgf The BsterRBHARE xbm;ay.ﬁieﬂsrefe@mg $3¢ 2 BYorRARO

one obtai ned by copolynertzation of the aforenentT oned
nmonQyBtaithf ha Heyiedndy Hnﬁcdiry tied gikerorghyeydiyl aliphatic group
net hacryl ate. The wei ght-average nol ecul ar wei ght

( wei apintaizing payelpherant geovparyhe hkdber conpound i's
preferably 5200000 or greater fromthe viewpoint of

i ncrl8823Ing mikBire ghew ranersrester yrethame compounds may also be
circuit-cannecti n% teri

ci v il Cimgenlg (e arabe i AreubEston o s onpprade
5 T 5L P RS BB 3 it
COPQYdsBBfanaf! Urfdeq R¥mBORRA! YoWRIihdPHyoRefing an aliphatic
polyester polyol with an aromatic diisocyanate.
f0056] The ester urethane compound preferably has a weight-average
molecular weight of 5000 to 100000. If the weight-average molecular
weight is less than 5000 the film formability when forming a film will
tend to be reduced, and if the weight-average molecular weight is
greater than 100000, solubility and compeatibility with solvents will be
reduced, tending to hamper preparation of coating solutions for film
formation.
[0057]) The ester urcthane compound preferably has a
' radical-polymerizable unsaturated double bond and/or epoxy group.
This will allow reaction with the epoxy resin or radical polymerizable
compound in the adhesive composition during curing of the
circuit-connecting material, for improvement in the elastic modulus and
heat resistance of the cured circuit-connecting material.
[0058] The circuit-connecting material may also confain a

hydroxyl-containing resin in addition to the components explained
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10 styrene with at | east one sel ected from anong
mal ei ¢ anhydri de and nal ei m de conpounds. The

~wei-ght =aver age nol ecul ar wei ght (wei ght average) of
the styrene resin is preferably 100000 or greater from

t he vi ewpoi nt of increasing the cohesive force of the

circuit-connecting material. 15[0063] The FP06-0196-00

circuit-connecting material may also contain fillers,
softening agents, accelerators, age inhibitors,
coloring agents, flane retar dants th| xotropi c agents,

50 f?%)obﬁ%t o8 Biror o aE e imeion TRy pepserigbsns Sich as
| Q
el | ST LBE R Ry AqPRLES, ﬁ’ﬁ'e‘v’é?t%é *Budidy

pr ef I a

Condaer ey ‘*’?S??SE%‘“ PHBP RIS Bripirefafts (PRludipe the
t he df@fw&nﬁbnéﬂ tteS QrayBdres c&ﬁpMﬂidé)Tfanﬂbﬂh%eﬁk@n Pl%oxy
parts by volume of the adhesive conposition). At

gr eaeenst han patipaletly hyefentdmamanpe théseect Using such
[ rrproved reliability may be saturated, and at |ess

t ha rhysireygil cont2Bing vesingrean Hertlsf i meprove thed diressorelasiatipn

E&nj mal . Pr ef eél{élgg (Mg%}%;%r&gﬁ%}tipgre cg_g%gg& S

[ sogé_agﬁt e gr oups fromthe standpoi nt of inproving
adh [ 0065] The circuit-connecting nmateri al

r ef I ont cti [ cI th h e
(F‘,)I rc[gbm Tn%er s‘@%gﬁt Eggf%gnne\ért?oe %{r di rec%kﬁ\lcontefjagt tﬁ@

bet vigeiRotyl@ohitalnidll resth 6§ tHrefeHIM 10000t orC pREHE tdnde more
particles, 5inclusion of conductive partrcles can

pr ovpreiferabdy ¢0@(0aol 060001 e df itlenweight Gdragsmoleoular ieight
particles there may be nmentioned metal particles such
as Aof, thadhydrexyl-containing resey is ereamrtbmn 1pe0a00c ineiscibility

O onctih e et (compete e eihime fonbaraluegs. Agﬁgr lass
' h f a.
Pood el ePipgrafiet tofoteoR e Tiot i 3?%’3 I g gferably

nucl gboéﬁfl 52 particles formed of a transition netal
such r non- conductive gl ass, ceramc, plastic

or toped] ke fubdhee Bnidie€ dear adisemck hﬁleswdr@eq cohiathify

covering layer made of a precious netal such as Au.

Condusihipveferablyt haslagadbaviolgmenizihg amptiond] usupretiis will
covering layer undergo 15 deformati on during heating
and q&loysﬂierﬂ@rdmxyﬂﬁen@lm resirc thhe ais¢chgs thet aforementioned

éﬁiéﬁ% BSTKRAIHRR CHEIPORr o1, 837&9#&9%413&%%@“&%
or et yosier ey SHhAT sfEbmEiine st & b e

sat '%&l‘?{ﬂ:&{ p,g%}%%gm&n resi stance. Also, when the

nucl are icles 20 consisting of a transition

met JoosUchhagirdhit-cohiRctifd akaess pfeféblyCcontiingdGnl amst
is nore preferably at | east 300 angstrons. |f the

t hi akblegrsoofpounkiorower ergelleat/wress selivesiont hAn ag(d rubber
angstrons, free radicals will be generated by
oxi dampskndsEhess My Whasech pplmars r cmp@lwmeéwbm by

i | Bt R A e YAt o
the 96yl 3Bid, ¥R adi sk HetabINE U Whers and

mat
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[ 0068] The conductive particle content is preferably
0.1 to 30 parts by FP06-0196-00 volune with respect

-to0 -100 parts-by volunme of the adhesive conposition. In

order to prevent shorting of adjacent circuit j
el ectrodes due to excessive conductive particles, the
content -is nore preferably 0.1 to 10 parts by VORy®E}196-00
5[0069] Fig. 1 is a cross-sectional view show ng an

enbodi nent of a circuit-connecting material film
according to the invention. The circuit-connecting
rrater}yill filml is obtgﬂaned by formn filmfrom.the

ci r GAROEBHR e cHhersrHauRbsr sommaYRGBa spi%ﬁme@@mr@tbwe

D oSSRl AR 5 Boekhibd RS okl
{1 ol "SR, e iR { 158TARAM ISerdBE ShoBbylp:
cir %igln%@ﬁtdveﬂxgg}abﬁ ithlachyP rdbtik %ﬁfg’oeﬁ@ it P OKRBRS

on a support film pport filns suitable for “use

I ncl200800PbiT giehiet fignt Het vibapeinb 8€ mcsaasingce tcokaiwedforey
rel easability. 15[ 0070] The circuit-connecting
mat ef ithel cifcilteotnecting materéled and pressed whil e
sandwi ched between a pair of opposing circuit nenbers,

f 006G Hlerﬁénczitfen@;a@g maé%zal waa@&ﬁr?g‘fptqhhgsw?mmm-
SR B8 ey i 3R B B,
ane T ORIPS P bt ECiaReBin JTREPAE Bl popPffiehiit o
(t histé)fé}fesﬁrithi’a@ 1A% one Wlekted A% él?oﬂEGﬁfaﬁ‘ilc aﬁﬂy RSaRd

at 150C, 2 MrPa 10 seconds whil e 'sandw che et ween
t wo ngdl eigsdeenepsunde.hi Tharesizht-Bvefagimolkbularmwveighd (Weikht
the value of the flow propfég?ty ingt;lﬁgf}('l (B)/ (A g\l/?hgre (A
i s tamerage)i ofi tht sgrem whint isepreferably 108 necgicagr dmie theal
film1 and (B) is the area after heating 25and .

pr e¥&WRPING ef Bicesasingpibe cohgsive foreg efnthenpiraliipsemnestig v
1.5 t(% 2.15. If the value of (B) /(A is less than 1.3,
t he 4" # property will tend to be FP06-0196-00

g 10903 R ircGRTbARHTe RG] BEY kel ROGEE Alrs, .
gen %6&&%% ta_bg%%ﬁ,r bk di6rs abb ﬁﬁ%ﬁb%tb%; chRPind] a%‘é[ﬂs[‘ gt

the cir necting materia I'l'm1 deScribed above

has remidgntepahixeitepic bfentsi cowplingC apagst iodgpheiotr ieginsof

the invention may 5 instead be a filmformed having a

pl umadlimipe ofsinsaisocyanaies land iHefldeeent conposi ti ons.
Particul ar Ié%g]av\/r_}en the circuit-connegting nmateri al

cont@#6%d /e dileuds prederglibt Ingludsd dnpbiaie tapRREH eonnection
COMBOE " U L S o REIE AP 1 e e
|0 DEARASS S e dRtive peftcles! i ik bidLhe SPROREDYS
the range of 5 to 60 parts by volume (based on 100 parts by volume of
the adhesive composition). At greater than 60 parts by volume, the
effect of improved reliability may be saturated, and at less than 5 parts
by volume the effect of addition will be minimal. Preferred as

coupling agents are compounds with vinyl, acrylic, amino, epoxy and |
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10 preferably a nultilayer filmseparately conprising

a layer containing the radical initiator that

generates radicals in response to heat or |ight and

the | ayer conprising conductive particles. This can

relates in an even longer pot life. [0072] The
circuit-connecting material film1l may be used f oFPIB0196-00
connection between circuit nenbers including, for

exanpl e, chip parts such as sem conductor chips,

resi stor chips or condenser chips, or printed boards.

bodrarnh EroBs el e St e tre AT RBY: o <
conndopes] R, RO mahel BRAGHOG il Blductve
fiStpaRidl Ut IR b Qirtiit ook Shn BOHndcloBY diroct

first circuit electrode 13 forned on the primary

sur f 2eatathéeweknVvihe drcutdblesiods | witksutl dondabive padichrd
ci rcu_it menber 20 yvith a second bpard 21 and a Second
ci r cuntlusivreof candec@ gavtichecanrprovide prarerstelyle sonfeation.

thereof, which are 25connected by a circuit-connecting
menbdPO6E] Aneendushivapartieles theromay tbenentiaed metal particles

et it ohektphGe b8 SIS eF SAROBGRSRYER | e ger (0
St ugp ity RoghEh F gl 1 e CRBRECEORRRELS Heferehly

seco [ [ : j

el ec {E re{l%g{llﬂ)ff %%ﬁllng g{t@gﬂ ﬁlﬁ’?ﬁ{tﬁ ‘?%gﬁ ﬁ @gfe?}g%ﬁrﬁ g'ct i ng
menbq0047 Prefeesbifp Aseshrdhicivecptir@tles BavRmR@les thad areHarticles
resin conposition containing an adhesive conposition

and dormest ef aitenkidoe metabcsuctd,asaNil erondmcomnduetive glass,

particles 5 dispersed therein. The first circuit
el ectorrmauc.1pasiivdos teokie, shieluiare eoweed eadhosurface with a

electrically conne tg}gfi via the co du&;ve articles.b.

IThe SPEEHEC WBH&T ! 2t PFECIeNT QftgL & é%tf’f“ng glave
. 0 >

oer iy BB St R e R e e

Lot o ERRon AR heltRiel Indlpre BB el KRG CLorEid}

t er epivtéred] afherebp Ghoredsngy thel doaret alpaith eSdifRsit eh@imples
resins and polyimde resins. [0076] The circuit

el ectanddertied® iimprdvongrediabilitpy rtecthickhedsandi the precous metal
conduct i vi tf/ sufficient to function as an, el ectrode
ay

(pr efcevemigylayer iscpreterahie as dasicl @ angdiomnia efdeufp obtain

and FARRLEROD] SorDsetinnyresiapicur A, g BF FRfel & paricles
| ect e t ' .

Fi 7 coRaapy o s tRdedal Seh JENE IR RABE Rl

| ayen%ge? is PofeQSrERAHY aPRa2408 fahgﬁxr?%&or IF BR thickfess Ratthe

is ordinarily ‘used for circuit henbers.
covering layer is less than 300 angstroms, free radicals will be generated

by oxidation-reduction when a portion of the covering layer is lost
during dispersion of the conductive particles in the resin, thereby
tending to reduce the storage stability of the circuit-connecting material.

[0068] The conductive particle content is preferably 0.1 to 30 parts by

19



10

15

20

25

[0077] The second board 21 is a glass panel, and a
plurality of second circuit el ectrodes 23 are forned

on the primary surface of the second board 21.

[0078] The circuit menber connection structure 101 nay

be obt ai ned 25by a net hod wherein, for exanple, the

first circuit nmenber 10, the.circuit-connecting FP06-0196-00
material film1l and the second circuit nenber 20 are

FP0O6- 0196- 00 heated and pressed as a | am nate prepared

by lamnating themin that order with the first

circuit electrode 13 an econd circuyit el ectrode 23
oppo¥PlHEee YA JerRert tPoqgénH%r& I{}heV(#flilegtOEitileufi esive

menb -and t 0 [ EU] r..20.1n, such
rann gt A B0 Bty Bl kg AR Sl B o des
seco i Byar

connos: Sl R PR, g ol sk referably 0.1
Ci rcty 10 ngotdhife.material film1 formed on a support
filmis heated and pressed while attached onto the
secofi®68] Fonilt isne whes-sé@iohel viewe slamihiagiannembodiiment of a
circuit-connecting material film1, the support film

i s relradseuneeting nrserial hiln i sosording dai thel dmmsnber. 1Ghes
pl aced thereon, whil e .posjti.oni the circujt

el ec@w%%%o%ctmge@aﬁeaaﬁﬁhrﬁ Ka? .m[:fgbsofrfmms t &lm; g
and pressi condi tions.f.or the | am.nate be ..

appr G5 libonache Balril ik yripIF fondughivg particles S
prop 1 h es| 0 Liien. in . .
cir cﬁiﬁé&gﬂﬁ}éc%%gﬂn@ﬁéﬁ?s&?@? %’l’etgb? af%rﬁglhuﬁl?i gIIl N
15adb@hosticnt ARNEH BstanGBthake b&ﬁg@uﬁmﬂ herhe circuit-connecting
circuit-connecting material. [0081] Fig. 3is a

cr ossategial ifiinall wnaew behdliriegted forfesdingis)t by fcoating hike
circuit nmenber connection structure according to the

i nv esitdudconmpging matafiel toenprsscrdsdribickiess onta spportefiln02
shown in F.g. 3.is the sgnme as_the. circuit nmber
connﬁw%ﬁ@%wwpéorlw,m@% e pEL s ﬁélazgﬁp%@m‘face

circuit ect,rode.,.13 is directly forned on the primary
surf %aée(g}iortrﬂgaspﬁ} board 11 in the first circuit

e "’Ofbb76]0 The circuit-connecting material film 1, when heated and pressed

while sandwiched between a pair of opposing circuit members, flows as
a melt to electrically connect the circuit electrodes, and is then cured to
exhibit adhesive strength. The flow property of the circuit-connecting
material film 1 is therefore important.  Specifically, when the
circuit-connecting material film 1 (thickness: 35 pm, 5 mm x 5 mm) is
heated and pressed at 150°C, 2 MPa for 10 seconds while sandwiched
between two glass panels (thickness: 0.7 mm, 15 mm x 15 mm), the
value of the flow property index (B)/(A) where (A) is the initial area of
the circuit-connecting materiai film 1 and (B) is the area after heating
and pressing, is preferably 1.3 to 3.0 and more preferably 1.5 to 2.5. If
the value of (B) /(A) is less than 1.3, the flow property will fend to be
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[0082] When using a construction wherein the
circuit-connecting nenber la is directly bonded with a
board formed of a material such as pol yet hyl ene

t erepht hal ate, pol yet hersul fone, epoxy resin, acrylic
resin, 25polyimde resin or glass, as in the circuit

menber connection structure 102, it has been dif fpgalii96-00

to obtain sufficient bonding strength with
FP0O6- 0196- 00 conventional circuit-connecting
materials. In the circuit nmenber connection structure

cur R R ety T s o
bont AP B S et B, eneenftmisits Hclplabithy: '
hi ghg:ofowggﬁtpb%@@%@%ﬂc %fﬂagkﬁﬁerﬁ‘i‘ﬂfnqn&@%ﬁed A0vR

effe al ne ayer co

Pol VhA¥ iy bASiaer, @ dthduft-doBifibting %étbﬁﬂ'b?tﬁ@ﬁiv@n@én &ﬂaﬁ
like is formed bétween the CIrCUIt connecti ng nenbe

and inbgad ibecaifiimnfmned . ha[vﬁ@%]pl@éﬁfgﬁ%ﬁ&yl-&Th&ﬂpﬂﬁ&mt
invention will now be explained in greater detail

usi neprepasitiines  abatticulapyr athien e thex aniphigsontéiveg e matérial
Is to be understood that the invention is in_no way

i mi ¢BPIRD coﬁ@@éwgm¢ g% andothe4 pdlpsive eearaposifion nrantbe

oot yOrCRPafg rlaﬁeﬂﬁﬁ@s'e#&' PR Eedess
‘E‘Eit Autelli fsﬁﬂ‘%?é P% bt Gl Erh0 iR By s

gene rg{egéﬂl%%gﬁu%tlﬂla?%en gggfafer%fr odE{:i _%a l%ﬁg tgthe
pr esgdichehitn®uihht génerfecditalcinvaspoass estheang hght and
dibutyltin laurate as a catal yst was added at 0.02

par t thbayee icgmprisiog 20nducli9e particiesby Thisi ghtrelafestinan even
pol yester polyol for reaction at 75C for 10 hours,
fol | lonesr 1Y 1ifool i ng to 40C. Pi perazine was further

?ﬂS?ﬁO?lﬁﬂaﬁﬁiﬁfﬁgtﬁc%?qt@%L%d'qi”‘u‘f I B 4R ety for
t 0085

sol aEHRE RS epyeon e e At el Op g
the s‘h@h%s”&erﬁi‘&gndiﬁicﬁ" ?dfe‘éﬁfﬁrv d Br td&gdé‘i’é&e lchid! lof

the polyester urethane tésin precipitated as an éster

ur et@-aﬂedbmumund

[0073] Fig. 2 is a cross-sectional view showing an embodiment of a

circuit member connection structure according to the invention. The
circuit member connection structure 101 shown in Fig. 2 comprises a
first circuit member 10 with a first board 11 and a first circuit electrode
13 formed on the primary surface thereof via an adhesive layer 12, and a
second circuit member 20 with a second board 21 and a second circuit
electrode 23 formed on the primary surface thereof, which are
connected by a circuit-connecting member 1a made of a cured product

of the aforementioned circuit-connecting material, formed between the
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FP06- 0196- 00 The precipitated pol yester urethane resin
was dried with a vacuumdrier to obtain a pol yester
ur et hane resin- [0086] Exanmple 1 Synthesis of

pol yester urethane resin A 5A pol yester urethane resin
A was obtained by the sane procedure as above, using

terephthalic acid as the dicarboxylic acid, propyHEP86€#196-00

gl ycol as the diol and 4, 4'-di phenyl net hane
cliisocyanate as the isocyanate, in anmounts for a
terepht hal i c aci d/ propyl ene

o Verlhd -l ghenyl oeLhane i peogyanat 6 mtar, rate
o T S R I R0y
et hykirkat QB&ravie 29_&@%3&%@%1%%%12%%&0%. polyester

urethane resin Ain [~ et hy ne to 20 wt % was

coat g)7dn e acisduitdodnsdtinioa eRmibep ataets Bbrhpbsddrof a cured
(thickness: 80 pm) using a coating l1l5apparatus, and
was hotduei 3a of & eesimromPasifion cdftaimngidre sdiesivieorammsitiohm

with a thickness of 35 pniThe film was subjected to
t enpanday reéteﬂ@rﬂélw@émonmaa@r@de@ﬂndmmeh@rﬁclaséi dspersed

T sobereit 1 D Bl Gieut elobirinde § £ andieiand csrmuitlesiode B
R e SR R e A SR T
the gloaifus o RSk AERARS Sertl 903 SRSl 100

urethane resin A was ter to be 105C, " as

t enpey 308 ¢Patnd hﬁr@?lefﬁrabl? 500te2a090¢Pan bet ween the
line equidistant in the vertical axis direction from

| i nef00&%t diheldutstthoard 1 his hesil filne sondaihingeatdeabt afi¢ gypetdfe
glass transitjon region and the curve at the 25st 3?
chanfpsisileqieshirem e eropmsensistiag oif tiobethydencotsrephthalate,

(m dggliyg’rﬁm%luﬁ'gr?e, epoxy resins, acrylic resins and polyimide resins.
[0076] The circuit electrode 13 is formed of a material having
conductivity sufficient to function as an electrode (preferably at least
one selected from the group consisting of gold, silver, tin,
platinum-group metals and indium-tin oxide). A plurality of circuit
electrodes 13 are bonded to the primary surface of the first board 11 via
the adhesive layer 12. The adhesive layer 12 is formed of an adhesive
or the like that is ordinarily used for circuit members.

[0077] The second board 21 is a glass panel, and a plurality of second
circuit electrodes 23 are formed on the primary surface of the second
board 21.

[0078] The circuit member connection structure 101 may be obtained
by a method wherein, for example, the first circuit member 10, the

circuit-connecting material film 1 and the second circuit member 20 are
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transition tenperature). FP06-0196-00 [0088]
Circuit-connecting nateri al There were stirred

and m xed-toget her 400 parts by wei ght of

pol ycaprol actone diol with a wei ght-average nol ecul ar
wei ght of 800, 131 parts by weight of 2-hydroxypropyl

acrylate, 0.5 part by weight of 5 dibutyltin di IFWs0®6-00

as a catalyst and 1.0 part by wei ght of hydroqui none
nononet hyl et her as a pol ynerization inhibitor, while
heat i ng at 50C. Next 222 parts by vvei ght of

sti PPRAD AT f'a% 3 5 ieReat g PR Pemocie o
Sﬁﬁﬂ?,@%@%‘f %’aﬁ“{aﬁ"@?f@r%@}% ?iﬁﬂhf A .

ohg ‘éaé}P oﬂi%} aﬂonc BELS Eﬁﬂ; ?ﬂe?nlﬁ:? i) ?l?dj'tlféal
poly

r|z ng compound. [ 0089 e surfaces o

par tskends civdulih nxphbest 30 eiﬂesdahcé Qharh‘i&? r@atveiiee firQr oRehit
ni ckel layer with a thickness of 0.2 gmand a gold

| ay etectvodd | handsecknd siscuof el€ctidde Ghnaraneledtatalyr ahanedted.

pr epare conduct ive parti cI es with a 15nean partl cle
si za0QPo @Ibtgg emmcuﬁgoaoec@mgfnq@m ﬁlm 1

g][ :tggang re%:s‘iTRP%ﬁng g%ﬁ%re r et ?Hartg%g I at ecr Si n
bas s Qbbb 06" BE e él‘;*%a?f?e@réir\%%
addeghei ) a1 fmﬂ‘l'é‘tsu?éo@ A10! %0rPfeaget, %ﬁﬁtﬁéﬁt @k J'Iﬂ'glgcircuit

honngeneous ‘di spefSed t erein to obtain a ersi on

for ngatidrn9.is bliced HRP&ANhdN @s‘md tHeshrinfti estiroifieto
pol yester urethane resin Avvas in e formof a

sol prépare alassodteed i n net hyl et hyl ketone at a
concentration of 20 wt% and the t- he%l per oxy 2-ethyl

hex 40t ldhevkesting andepressing eenditizns {ir ghedmbsieymay be
o S SRRl A GEHLoRERTBE A BT TaRR e Snosive”

0L SREEBhAH AR ARALEiERReRlidy WG " ao%%a&ﬁ&%ﬁ&@nt

adhesive strength upon curing of the circuit-connecting material.

[0081] Fig. 3 is a cross-sectional view showing an embodiment of
another circuit member connection structure according to the invention.
The circuit member connection structure 102 shown in Fig. 3 is the
same as the circuit member connection structure 101, except that the
first circuit electrode 13 is directly formed on the primary surface of the
first board 11 in the first circuit member 10

[0082] When using a construction wherein the circuit-connecting
member la is directly bonded with a board formed of a material such as
polyethylene terephthalate, polyethersulfone, epoxy resin, acrylic resin,
polyimide resin or glass, as in the circuit member connection structure

102, it has been difficult to obtain sufficient bonding strength with
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FP06- 0196- 00 (thickness: 80 pm wusing a coating

apparatus, and was hot-air dried at 70C for 10 m nutes

to obtain a circuit-connecting material filmwth a

t hi ckness of 20 pm [0091] Exanple 2 5A pol yester

uret hane resin B was synthesized by the procedure

descri bed above, using isophthalic acid, terephtF@06€196-00
acid and adi pic acid as dicarboxylic acids, ethylene

gl ycol, neopentyl glycol and 1, 6-hexanedi ol as diols

and 4, 4' -di phenyl net hane dii socyanate as a

) SRR P B o D B, e

gl yc . i . -
o1 e T PRORS S s 18 ey e s member Lo s

di i Sﬂwgﬁodﬁﬂt apf faaﬁiﬁ'@ﬁ@éonnectin:? material according to the
0.21/0.21/0.58/0.19/0.55/0. 46/ 0. The wei ght - aver age

ol einveationyendhhereforé beffipiehy betding streidiaeen beshainiBinsds
measured by gel perneation chromatography to be 60000.

The gVeasis highaiesiperature pBd dighehumidity coviretraenio| yBus effect
o anth 850 bR vSen o GobFOMPHAREA PoBBRIME Iy ol
terial f.il f j.cat ' .
st stichlf 835 qret LESH0uhdl belfedd e AR DR Bk ine
usedm:eﬁﬁ)%xeﬁfjdi% H‘&lliYEl% Rk Ur et hane resin A 20[ 0093]

Exanple /i circu

't-¢onnecting material filmwas

fabr s pexdAvVPhEssane manner as Exanple 2, except
that 20 g of the 50 g of polyester urethane resin B

was repl athe paeseht mvehibsroxyl] mesi be (ExphdedniangeatePdtiail

by Uni on Carbide Corp., weight-average nol ecul ar

wei ghsing 4z000jes 28] Coswhralvepxeniplase Elewplen it ia to be

circuit-conpecting materjal filmwas fabricated jn the

s aneunéﬂp%mgt%g%ﬂle anveaHARS 1380 %Aﬁpﬁet{ﬂp tﬁ%@@ﬁ@mpk&t

i nst ol yest er urethane resin there was used

t he ?@%ﬁ@f)@pﬁs%rowﬁqanwgw Rrgparg%xﬁg@og of pol yester

ur et hane neskin:Ax ( Si t t : )

[0095] Coerp EP%@%QB%Z}&?%Q‘%? B9, LRGP Y GeaciRE) a
dicarboxylic acid and a diol, in methyl ethyl ketone was loaded into a

heater-furnished stainless steel autoclave equipped with a stirrer,
thermometer, condenser, vacuum generator and nitrogen gas
introduction tube. Next, a prescribed amount of isocyanate was added,
and dibutyltin laurate as a catalyst was added at 0.02 part by weight to
100 parts by weight of the polyester polyol for reaction at 75°C for 10
hours, followed by cooling to 40°C. Piperazine was further added and
reaction was carried out for 30 minutes for chain lengthening, followed
by neutralization with triethylamine.

[0085] After the reaction, the solution was dropped into purified water,
upon which the solvent and catalyst dissolved in the water while the

polyester urethane resin precipitated as an ester urethane compound.
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5A circuit-connecting material filmwas fabricated in
the sane manner as Exanple 2, except that instead of

~pol-yester urethane resin B there was used the

pol yester polyol used for synthesis of polyester

urethane resin B (glass transition tenperature: -5C)

[ 0096] Conparative Exanple 3 10A circuit-connectppig-0196-00
material filmwas fabricated in the same manner as
Exanpl e 3, except that instead of polyester urethane
resin B there was used the pol yester polyol used for

synthesi s, aof pplyester urethane resin B (gl ass .
tra Ptﬂf%ﬁlﬁ)ﬂ@éfﬁjgmlﬁﬁséﬁfémtﬁwteﬁpmﬂﬂ # yegupen drier -
circuif-connecting material filmwas

Exanple. 4 15

fabﬁ%@?’@ua? Y?sﬁeé'%%{ﬂ@eﬁﬁﬂ'ﬂ'er as Exanple 1, except

t hatqd t]_g[gaﬂ] pol yester urethane resin A there was
useg()daggzo yu thkane resin without ester groups (trade
namgynthBANBEYolfedd tRsthine MgnBayer Pol ymer Ltd.) (gl ass

tranSition tenperature: -30C). 20[0098] Fabrication of
circuit nenfadyestpnoetianenrssin ULt whe obtained B theli dame
nmenber was prepared having 500 chrone circuits (50 pm
| i nprogedutie, as1d®ve, usmpiterephthalict acidrast thiecdinarbeyylmsacid,
circuit electrodes forned on a glass panel (trade name
" w1 ppyleng giyeal g the diol pnd Ayk-dipheapimethans diseryagate as

material filmfabricated in Examle s at.tached to
25t FRF CISPEYAAEnaihe FMSRRIS prgt adndriSambAL: eAGiRgOPYlene

FroB BB GHBhGRIEPERE i atue PRy o 3 EPRAYS
and The fhe@XitbhvBragk hdlbduldFRERSH: ofi thd R@lyEétEﬂ @¥fiane resin A
structure (FPCL) prepared by bondi hg”500 copper

Ci I gk nfeafi@d pyngkl peemeatiinhchrdi@topiphy tekbe 2700pm

t hi cknesgg on a pol ihni de film (trade nane: UPILEX by
Ube [0GE8T0isA miethy) ethybiketossqintioth prekared by dissalvame polyester
adhesi ve | ayer was placed on the circuit-connecting

mat mﬂaanefneﬁ%%fra metey! SRyl detane tﬂ,a?é) WEatvEas @:&d?@@%d
t 160C, 3. .MP ., _Thi t. t .
ol v SRR mErraR e ERetin Joncknen SR, TSI ngy
a2, . %{]‘L‘ug,ean?]r‘ﬁ% %c{t%roﬁed 4 idgé 278 FR0RS Y fEiCE Him
g artlexi oard

for e circult
- with a thickness of 35 pm. The film was subjected to

temperature-dependent measurement of the elastic modulus using a
general-purpose dynamic viscoelasticity measuring device under
conditions with a pull weight of 5 gf and a frequency of 10 Hz. From
the obtained elastic modulus—temperature curve, the glass transition
temperature of the polyester urethane resin A was determined to be
105°C, as the temperature at the point of intersection between the line
equidistant in the vertical axis direction from lines extended from the
baselines before and after the glass transition region and the curve at the
step change section of the glass transition region (midpoint glass

transition temperature).
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10 with a bilayer structure (FPC2) prepared by

directly form ng 500 copper circuits with a 50 pmline

wi dth, 100 pm pitch and 8 pmthickness on a polyimde
film(trade nanme: UPILEX 25S by Ube Industries, Ltd.,

25 gm thi ckness) instead of FPCl, the circuit nenber

with a glass panel was connected with FPC2 over &FP#6-0196-00
mm wi de area. 15(01011 FPC | and FPC2 were each

connected to circuit menbers having glass panels in

t he sanme nanner as above, using the circuit-connecting

rrate Exanples 2 to 3 and
QO?tS Gt ﬁ'ﬁédtﬁ ﬂ [0102] Connection

r eSl st ancq‘t@fm»erer @itedt ﬁf&ﬁmﬁﬂ' te@&théCHPM BSitd BY weight of
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rate of at least 99%, the temperature was lowered to obtain a urethane

acrylate as a radical polymerizing compound.

[0089] On the surfaces of particles with polystyrene nuclei there were
formed a nickel layer with a thickness of 0.2 ym and a gold layer with a
thickness of 0.04 pm in that erder to prepare conductive particles with a
mean particle size of 10 pm.

[0090] Upon mixing 50 g of polyester urethane resin A, 49 g of
urethane acrylate resin, 1 g of a phosphoric acid ester acrylate and S g of
the radical initiator t-hexylperoxy 2-ethylhexanonate, based on solid
weight, the conductive particles were added in an amount of 3 vol% of
the total and homogeneously dispersed therein to obtain a dispersion for
coating. For preparation of the dispersion, the polyester urethane resin
A was in the form of a solution dissolved in methyl ethyl ketone at a
concentration of 20 wt%, and tﬁe t-hexylperoxy 2-ethyl hexanonate was
in the form of a 50 wi% DOP solution (trade name, "PERCURE HO" by
NOF Corp.), which were mixed with the other components. The

obtained dispersion was coated onto a single surface-treated PET film
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(thickness: 80 pm) using a coating apparatus, and was hot-air dried at
70°C for 10 minutes to obtain a circuit-connecting material film with a
thickness of 20 pm.
[0091] Example 2

A polyester urethane resin B was synthesized by the procedure
described above, using isophthalic acid, terephthalic acid and adipic
acid as dicarboxylic acids, ethylene glycol, neopentyl glycol and
1,6-hexanediol as diols and 4,4-diphenylmethane diisocyanate as a
diisocyanate, in amounts for an isophthalic acid/terephthalic acid/adipic
acid/ethylene glycol/neopentyl
glycol/1,6-hexanediol/4,4'-diphenylmethane diisocyanate molar ratio of
0.21/0.21/0.58/0.19/0.55/0.46/0.3.  The weight-average molecular
wéight of the polyester urethane resin B was measured by gel
permeation chromatography to be 60000. The glass transition
temperature of the polyester urethane resin B was measured in the same
manner as Example 1 o be -3°C. |
[0092] A circuit-connecting material film was fabricated in the same
manner as Example 1, except that polyester urethane resin B was used
instead of polyester urethane resin A.
[0093] Example 3

A circuit-connecting material film was fabricated in the same
manner as Example 2, except that 20 g of the 50 g of polyester urethane
resin B was replaced with a phenoxy resin (trade name: "PKHC" by
Union Carbide Corp., weight-average molecular weight: 45000).
[0094] Comparative Example 1

A circuit-connecting material film was fabricated in the same
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manner as Example 1, except that instead of polyester urethane resin A
there was used the polyester polyol used for synthesis of polyester
urethane resin A (glass transition temperature: 85°C). |
[0095] Comparative Example 2

A circuit-connecting material film was fabricated in the same
manner as Example 2, except that instead of polyester urethane resin B
there was used the polyester polyol used for synthesis of polyester
urethane resin B (glass transition temperature: -5°C).
[0096] Comparative Example 3

A circuit-connecting material film was fabricated in the same
manner as Example 3, except that instead of polyester urethane resin B
there was used the polyester polyol used for synthesis of polyester
urethane resin B (glass transition temperature: -5°C).
[0097] Comparative Example 4

A circuit-connecting material film was fabricated in the same
manner as Example 1, except that instead of polyester urethane resin A
there was used a polyurethane resin without ester groups (trade name:
"PANDEX T-8175" by DIC Bayer Polymer Ltd.) (glass transition
temperature: -30°C).
[0098] Fabrication of circuit member connection structure

A circuit member was prepared having 500 chrome circuits (50
um line width, 100 pum pitch, 0.4 pm thickness) as circuit electrodes
formed on a glass panel (trade name "#1737" by Corning, Inc.). The
circuit-connecting material film fabricated in Example 1 was attached to
the circuit member and pre-adhered thereto by heating and pressing at

70°C, 0.5 MPa for 5 seconds.

28



10

15

20

25

7.5 Exanmple 3 1.1 1.3 9.7 7.6

FP06-0196-00

[0099] Next, the PET film was released, and a flexible circuit member
with a trilayer structure (FPC1) prepared by bonding 500 copper circuits
(50 pym line width, 100 pm pitch, 18 um thickness) oﬁ a polyimide film
(trade name: UPILEX by Ube Industries, Ltd., 75 pm thickness) via an
adhesive layer was placed on the circuit-connecting material film and
the structure was heated and pressed at 160°C, 3 MPa for 10 seconds.
This connected the circuit member with the glass panel and the FPC1
over a 2 mm-wide area. '
[0100] In the same manner, except for using a flexible circuit board
with a bilayer structure (FPC2) prepared by directly forming 500 copper
circuits with a 50 pm line width, 100 pm pitch and 8 pm thickness on a
polyimide film (trade name: UPILEX 258 by Ube Industries, Ltd., 25
um thickness) instead of FPCI, the circuit member with a glass panel
was connected with FPC2 over a 2 mm-wide area. |
[0101] FPC1 and FPC2 were each connected to circuit members having
glass panels in the same manner as above, using the circuit-connecting
material films fabricated in Examples 2 to 3 and Comparative Examples
1to4.
[0102] Connection resistance

The resistance values (connection resistance) between opposing
circuit electrodes of the fabricated circuit member connection structures
were measured using a multimeter. The measurement was conducted

initially and after high-temperature and high-humidity treatment by

.holding- for 500 hours in a high-temperature, high-humidity bath at

85°C, 85% RH. Table 1 shows the resistance values, as averages

(x+30) of 150 resistance value points.
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[0103] Bonding strength

The bonding strength of each fabricated circuit member
connection structure upon peeling at 90° was measured at a peel speed
of 50 mm/min. The measurement was conducted initially and after

high-temperature and high-humidity treatment in the same manner as

above.
[0104]
Table !

[FECl/glass panel connection sample FPC2/glass panel connection sample ]

Conzection Bonding strength (N/em)  {Connection onding strength (N/em)

resistance {(3) resistance (Q)

Initial |[After Initial |After Initial |After Initial jAfler -
high-t=mp. high-temp. high-temp. lhigh-temp.
high- humidity high-humidity high-humidity high-humidity
treatment reatment freatment treatment

Example 1 | 1.0 1.4 113 8.7 1.0 14 10.5 79
Example2 | 14 2.3 8.9 3.8 1.4 23 9.1 1.5
Example3 | LI 13 9.7 7.6 1.1 13 10 6.5
Comp.Ex. 1| 09 13 43 < 0.9 13 3 <2
Comp.Ex.2| lé 28 6.6 4.5 1.6 2.8 4.5 <2
Comp. Ex 3| L1 14 42 31 1.1 1.4 34 <2
Comp.Ex. 4| 3.7 >10 85 8.5 3.7 >10 52 <2

[0105] The circuit member connection structures connected using the
circuit-connecting materials of Examples 1 to 3 had sufficiently low
initial connection resistance and exhibited high durability with virtually
no increase in connection resistance after high-temperature and
high-humidity treatment. The durability was particularly superior with
Example 1 which employed a polyester urethane resin with a glass
transition temperature of 50°C or greater. With Example 2 which
employed a polyester urethane resin with a glass transition temperature
of below 50°C, the connection after high-temperature and
high-humidity treatment was somewhat loosened and the increase in

connection resistance was greater than with Example 1, but it was still
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within a practically acceptable range. With Example 3 which
employed both a polyester urethane resin and a phenoxy resin with a
glass transition temperature of 50°C or greater, the increase in
connection resistance after high-temperature and high-humidity
treatment was inhibited to about the same level as Example 1.

[0106] Examples 1 to 3 maintained bonding strengths of 6 N/em or
greater for both FPC1 and FPC2, initially and after high-temperature
and high-humidity treatment. For this test, 2 bonding strength of 6
N/cm or greater is generally considered to be sufficient for practical use.

Comparison of Example 2 and Example 3 shows that Example 2 which

~ had a higher polyester urethane resin content exhibited more excellent

bonding strength than Example 3 after high-temperature and
h.igh—humidity treatment.

[0107] In contrast, Comparative Example 4 which had no ester bond
and employed a polyurethane resin with a low glass transition
temperature of -30°C exhibited a large increase in connection resistance
after high-temperature and high-humidity treatment. Also, although
Comparative Example 4 exhibited relatively good bonding strength with
the connection structure using FPCl, it had significantly reduced
bonding strength afier high-temperature and high-humidity treatment
With the connection structure using FPC2. Comparative Examples 1 to
3 all had bonding strengths of about 6 N/cm or less, and therefore failed
to exhibit practically sufficient properties at least in terms of bonding

strength.

31




10[ 0105] The circuit nenber connection structures
connected using the circuit-connecting materials of
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bility was particularly superior with 15
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§. A cir cmt-conngctmg material accorﬁ\mg to any one of claims 1 to 4,
wherein said diisocyanate contains aromatic, alicyclic or aliphatic

diisocyanate.

6. A circuit-connecting material according to any one of claims 1 to 5,

wherein said adhesive composition contains a radical polymerizing
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1.A circuit-connecting material for connection between
circuit nenbers each having a board and a circuit

el ectrode formed on the prinmary surface of said board,
the material conprising: an adhesive conposition that
cures in response to light or heat; and an organic

Com%ﬂﬂ%ﬁgﬂtaﬁg {/ll%i@al' ifita{&r}ﬁ?%éﬂépat@gztcﬁ&@?ﬁ %F;sglons to

group, I'ne reaction between a polyester yo
and #egi bisegianat e, said pol yester polyol being
obt ai ned by reaction between a diol and a dicarboxylic
acid containing an aromatic dicarboxylic acid. A
circuit-connecting material according to claim]l,
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er T oot i@ o i BRI dcip Bl ochafiy s pliosghoge
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and sald ester group in the frai n"chain.
circuit-connecting material according to any one of
clains |to 3, wherein said organic conpound is,
&ni o eircait-canpeeting matwrinl eceorsangta ey ane gt el ddgot o
any one of clains 1 to.4 wherein saiddiisacyanate ..
cont aYICHY Bredlfs, trayisitigrt (9P SAtuL? Pﬁﬁ@#iosgamc cotnpound 1s
diis nat . Acircuit-connecting nmateri al
accor |r¢g&t1§g’g§ly one of clainms 1 to 5, wherein said
adhesi ve conposition contains a radical polynerizing
compound and a radical initiator that generates
9.adi ollcsrcii-qoampomse ntaterhdzccording thany ne Af claims 1 to §,
ci rcui t-c,onneati ng .mat eri al %ccEr ding to clai mag .
wher eVReIgH) SA1d QUERUE CBB’:HQHE‘F‘i BItAGY REYCiediphatic
phosphoric acid ester conpound with an acryl ate group
or nﬁglﬂg}&'ryl ate group. 8. A circuit-connecting
mat eri al according to any one of clains Ito 7, wherein
the glass transition tenperature of said organic
tONpARitcui-ddGeoting ingherial Rcoling te any caemfietdimsd to 9,
material according to any one of clainms 1 to 8, |
wher evhersii theowgighi-avemep suelgctlar tesghtcdedd prganic
cyclic aliphati r.oup, . A circuit-connecting
mterqoﬂp%dﬁbﬁg tPgl%qug;’&ne of claims 1 to 9,
wherei n the wei ght -average nol ecul ar wei ght of said
organi ¢ conpound is 5000 to 100000. 11. A
€1 I CUA tei @R Sireban SRl Lei 8l ackeEh8itd 8ny @nadyf cliignsof to 10,
clainms Ito 10, which conprises conductive particles.
which comprises conductive particles.

12. A circuit member connection structure comprising:
a first circuit member with a first board and a first circuit electrode
formed on the primary surface of said first board; and
a second circuit member with a second board and a second circuit
electrode formed on the primary surface of said second board, said

first and second circuit members are connected by a circuit-



17. A circuit nenber connection structure conprising:
a first circuit nenber with a first board and a first
circuit electrode forned on the primary surface of

said first board; and a second circuit nenber with a
second board and a second circuit el ectrode forned on
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surface of at |east one of said first and second
circuit electrodes is conposed of a materia
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17.

19.

member with a second board and a second circuit electrode formed on
the primary surface of said second board, are heated and pressed as a
laminate prepared by laminating them in that order with said first
circuit electrode and said second circuit electrode opposing each
other, to connect said first circuit member and said second circuit
member in such a manner that said first circuit electrode and said

second circuit electrode are electrically connected.

A circuit member connection method according to claim 16,
wherein the surface of at least one of said first and second circuit
electrodes is composed of a material containing at least one selected
from the group consisting of gold, silver, tin, platinum-group metals

and indium tin oxide.

A circuit member connection method according to claim 16 or 17,
wherein at least one of said first and second boards is a board formed
of a material comprising one or more selected from the group
consisting of polyethylene terephthalate, polyethersulfone, epoxy

resins, acrylic resins, polyimide resins and glass.

A circuit member connection method according to claim 16 or 17,
wherein a layer comprising one or more selected from the group
consisting of silicone resins, acrylic resins and polyimide resins is
formed between at least one of said first and second circuit members

and the layer composed of said circuit-connecting material.
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