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Pol ynmeri zabl e Conposition, and Adhesive Filmand Conductor Crcuit

Conpri s'l Rg }_,%1% Sonme Detail ed Description of the Inventiopcyit@hdessf the

| nvent i 4 present invention relates to a stabilized cationically

pol yneri zabl e conposition, and an adhesive filmand a conductor circuit

conmpri sing Sﬁﬁi}#ﬂ%ﬂ@?&ﬁ% HolfieEablE € oRfioRitme 8Ad AUIREOY FilaoARDSi t i on

(hereinaft

, . 0 gEﬂo‘?qu:iF&ii?@oF%ig# th2"ame COMPOSI tion”) which
contains an organic co xy 10" group

(hereinafter optionally referred to as "epoxy resin", "epoxide" or "epoxy
nmononer") is wi dely used in esives, S neor.ani c conpound havi ng an
Detailed Descnrp L's

epoxy group is generally CH i SEeB D) Htion of a curing agent
or a hardening agent. |n gener ghaj4hffiH Inventigddent starts to act immedi-ately
or in short tine even at roomt . such 15 a case, one pack
type eppxy CONPYPhEE pieSéht idention taldtes e stibildeatiomcalhepdlymeniable t y.
Therefore, many of epoxy conpositions are proyided in _.the formof two-pack
type. In cowpesiitn, apdan adhesivp slncad £ renducion Gcyit SOmRFsing hesame: o el v kept

on the shelf, and they are m xed just before use. In many applications, it

I s desirable that one-pack t 0XY, LQn 20 prepared by m xing an
epoxi de and a curing agent SMWI’G use and should be cured
by heating when Arepexg compositien {redindfiep epegrally referrpd i 4s epoxyaresinbe st or ed

stably until it is actually used, a I_arge bat ch of SiCh one- gack type epoxy
conposi t i ogompasitien') vapdy ciRtains apgARe compoyKhaving a1 deasheRe P9 pl e to take

out smmll porti U = [T nl 3w r words, the
epoxy g@ cc#% s@?{ﬁ%ﬂg%%ﬁgyg&é‘geig%ng&p C @ngﬂlﬁgd% hdg %‘g‘?f life of
the epoxy mexmesh s diddlyussd iHadbesbebsst ate can be prolonged. It is

general ly known that a prolonged shelf life of an epoxy conposition |eads
to a decrease i rSushan@gania comppund Laviag 38 PG FTORPE %ﬂﬁ%@ﬁ&&é&ﬁ. t

eacton antEseengy S9thREa ke eaP o d FARGEALUEG @ ERCRLSRES °) 10

cases wher edehiestaBOsdact immediately or in short time even at room temperatures. In such

15 a case, one-pack type epoxy composition has an inherent problem in shelf stability.
Therefore, many of epoxy compositions are provided in the form of two-pack type.
In two-pack type, an epoxide and a curing agent are separately kept on the shelf,
and they are mixed just before use.
In many applications, it is desirable that one-pack typé epoxy composition
20  prepared by mixing an epoxide and’a curing agent should be stable before use and
should be cured by heating when in use. If one-pack type epoxy composition can
be stored stably until it is actually used, a large batch of such one-pack type epoxy
composition can be prepared in advance, so that it becomes possible to take out
small portions from the batch for use as required. In other words, the epoxy
25  composition can be stored as one-pack type if the shelf life of the epoxy
composition in an uncured state can be prolonged.

It is generally known that a prolonged shelf life of an epoxy composition
leads to a decrease in curing rate in accordance with the prolongation. It becomes
necessarjf to raise the curing temperature to complete the curing reaction after the

30 consumption of all the epoxy groups. However, in cases where the epoxy
composition is applied to an adherent having little or no heat resistance, for

-1-



conposition is applied to an adherent having little or no heat resi s]t%N@Vang
for -1 WON®E7£004 WO 01/ 79374 PCT/ US01/ 11695 exanpl e, Ccyamai/@lsopur pose
plastic, it is required that the epoxy conposition be cured at a | ower
tenperature to avoid degradation of the adherent material. It i's therefore
necessary twample, agengralpyrpnge plastiaitis requirted that ithie dporg chingbsiici byi ty at a

| ow t enper at ure wever, it is not,desirable,to crifice the shelf life
of the 5 e%%‘i‘?Q aE%%?{?IPBWtﬂJ‘W Bravey! &g}'ﬁ} Hon ?ﬁ@,ﬁaﬁ?ﬁﬁl@ﬁtﬁ@ﬂhﬂb‘ﬁ activity
at a | ower ther&rRad: b Sisé GRRE b €4 Walc e =tical |ong
Shert 111 o ereRCBlULS b st B il R ggﬁt%x@%%%c%’n%%%&&iagg to have
bot h advanicew tsnpesatateo\Hovedver,litissmtrdesitableto samificy/tircshelf difedf that i oni ¢

pol ymerjization initiator which exhibits a, 10 palynerization initiating
activity ufBPKY SFIRMSEHORARORQ Furning. | huscachioving high activitysba lowery mer i zabi l ity
of a catiogd

Cermer at ur &g A el EReh LTRAAER pRAl o BefftR ] e, 1 C

pol yner i zais lend forithe epaxyongpositionas hne: Bl edviltagks &0iHaNE 4t Bi8kime S used.
This polynerization initiator does not initiate the cationic

pol ymer i zati¥n of an epoxy 15 nmononer before the irradiation with UV, even

when m xed wi th g yeRoX Ltien.. Theref or Lt 40 S ected that the
epoxy conposition vvigl éf&%%teg%@&ﬁ%}:Blﬁrg]\?g%[}o&{m%ngrfwb&bame@c . In sone
cases, 19 hepohoerizatersinitinting adtivigy iponieadiaton ¥ith &V RONH f@imPeL¥BRN an epoxy
conposi tion and an adherent, as_required. For exanple, 20 thernopconpression

bondi ng i s Pelmerizability ol featienically pelyynesizshie sionpmer suchas phicpokide at &n

i sot r opi ' Ll m.whi.ch i t 0. el ectricall t
o ol eotr anieetphiatRe BNAS) KPob R MBE not WP 0ue S kPl Tc ) “Cor
FPC), carr ipelyniedi28tior Ditidtaraea Bisl eI tGse ﬂ@@ﬂ&ﬁpl@?&ﬂi@@sw.mt ed circuit

e

board (or PCB), glass circuit substrate or i ke so as to forma
conduct i ve PeIizationpmitigier dass wet initiate the vatiendc palyinsrizationuifiarepozyt i on

initiater, LV d n itk Lbation.,wth .Quickly starts the
curing lgf t %‘Cbgrffg%ﬁéégﬁ%dgf@gg?f] %&%Teé’%ﬂhsﬁwx%wtﬁéﬁﬁ@? ture. After
that, the thaposiconPTReeidRE) iPRMEtbEded that@e g{;&@ cotfosiioh Ll aBle 8.
tenperature as_relatively | ow as about 100C, so that the conposition is
al | oned t o hevehighshelfptabiit,onductive circuit, and the curing is

In some cases, thermocompression bonding is needed to the bonding

between an epoxy composition and an adherent, as required. For example,

20  thermocompression bonding is carried out where an epoxy composition is applied
to an anisotropic conductive adhesive film which is used to electrically connect an
electronic circuit substrate such as a flexible printed circuit (or FPC), carrier tape
for tape automated bonding (or TAB), printed circuit board (or PCB), glass circuit
substrate or the like so as to form a conductive circuit.

25 The above UV-activated cationic polymerization initiator, once activated
upon irradiation with UV, quickly starts the curing of the epoxy composition at a
relatively low temperature. After that, the thermocompression bonding is carried
out normally at a temperature as relatively low as about 100‘;C, so that the
composition is allowed to flow to form a conductive circuit, and the curing is

30 completed in short time, that is, several tens seconds.

However, in practical use, thermocompression bonding is sometimes

carried out after a relatively long period of time has passed since the start of curing
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30 conpleted in short tinme, that is, several tens seconds. However, {i7rNQV 2004
practical use, thernoconpression bonding is soneti.mes carried out after a

relativ W’gﬁl}ﬂ period of tinme has passed since the starpcpisoiwisssg -2 1 7
NOV 200 79374 PCT/ US01/ 11695 of the epoxy conposition by W. In such

a case, a stabilizer nust be further added to the epoxy conposition so as

to inhibitsfane E‘%d)@kofrﬂ}fbsﬁi@hilﬁm. ROsuCHRI dage) fai seibiliver rivsEbecfusthyr addedmer . The
‘addi tion of stabilizers of this type. is, of course, also ,ef,feciive to
t her mal catoj tbﬂﬁpﬁxﬁdlo;!mﬁiﬂﬂatspéht%ﬂimr deiayithe eationic ppbymerizagpn 8% anpl e,

Japanese Kgkai Patent Publi cat.i.on 10- 5%%/ | S aresin
conpositio ech?x)élé‘gP?lﬁﬁr’hee dgborgool?%pgglg.e%sne rgéfp%qg’ooép@g?%%’% IS prepared
by addi ng gff&diRéfo dehfél dAfiomic pbBMerizaen withet (PP eadiationoner . 1n this
publication, it is disclosed that the crown ether stabilizer acts to

i nhi bi t5the det Eet exampledapAnessigokas RatsohBallicationNpcH0-1326000988 under a hi gh

tenperature, 10 at nosphere. .However ..the cr.o €4 | ' yovery

hydr ophi | | (éls%lgéeélfsrgs fco{r}l?_gsmﬁﬁ%reﬁﬁw%ﬁ segy%%ogng@ %&%‘y"g’c e _g)ré Btes an

i ncrease | %ﬂ%&éd@?ﬁdlﬁﬁé h @fovi ethétaas aSEABICRR & @foxy Sedrioher.” sthis _
conposi tion. a result; this resin conposition has a_ _danger of becom ng
poor in cr poklicationst trdisclosed that treeorewn sthepstabilizerragts| tp inhibip ieno .

4-227625/1992,. JPA 8_.15 51157Q/ 1996,. JPA .8-511 0O 66132241
di scl ose stdSEPPYa?BPQf ¥Rue H%PT ?B‘cé6%ﬂ8ﬁﬁd'§§%r§<}ﬂigg§e€%ga IMat i on nitrogen
at ons. 1éap%ﬂﬁ§s%lhk§%l<q{o\£’@eﬁﬁﬁe E’fd%'eﬂf&!iﬁ'?piﬁ@léye Yerg 1j8RphAR IR chlise OF BRes a

specific stabilizer of extra pure am ne added to an epoxy resin
conposi t i orpreséik d-oxygar 264 tagaceilerates sr inczease ibwaterghsormtiogef theomat i ¢ ani ne

added to a conductive 20 adhesive c osition., ERO6613 Lscl s a
stabi | i zer IRy gges%wms% &?aa{em:%ﬁsﬁ%m %@o@l@%ﬁ ?ogen,
whi ch conprd&g&&bgm)ﬁw{ ¥rhddEreSibtande. 8 POsSi tion-substitution product

t her eof Howeveér, any of these stabilizers show a tendency to dramatically

inhibit the catlapmese KokgiRatint Rublication Nond-223635/192ddB-at a | ow

t enper at ure r l.yel ' er.ature_ ap ong. i me franes
are regltﬁ re-?:ll1%29’-[8%73}'%0@3H{Jﬁg@gggﬁn%gﬁ%tﬁ%eﬁsﬁlﬂ rg;%@lgm. ‘é’glgbon bondi ng
is performeghiirise cBigbul RTHRCIRdAbRlidon nfeehiaftind. here is an adverse
i nfluence on the productivity . .
Japanese Kokai Patent Publication No. 4-227625/1992 discloses a specific
stabilizer of extra pure amine added to an epoxy resin composition. JPA 8-

511570/1996 discloses a stabilizer of an aromatic amine added to a conductive

20  adhesive composition. EP06613241 discloses a stabilizer having oxygen as
coordination atom in addition to nitrogen, which comprises 8-hydroxyquinoline or
. a 8 position-substitution product thereof.
- However, any of these stabilizers show a tendency to dramatically inhibit
the cationic polymerization of the epoxy monomer at a low temperature.

25  Therefore, relatively high temperature and long time frames are required for
thermocompression bonding. When thermocompression bonding is performed at a
high tempefature for long time there is an adverse inﬂuencé on the productivity
and the electrical connection. On the other hand, thermocompression bonding at a
relatively low temperature for relatively short time makes it impossible to complete

30 the curing of the composition, and thus, the composition is unstable.

Therefore, an object of the present invention is to provide a stabilized

cationically polymerizable composition which overcomes the foregoing problems.
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and the electrical connection. On the other hand, thernoconpr essi.on‘[t?ohmﬁ i
at a reion1eslyy | ow tenperature for relatively short ti peT/iUShps1I6hS

i npossible to conplete 30 the curing of the conposition, and thus, the
conposition is unstable. Therefore, an object of the present invention is
to provide a stAppiherabjectafithe picsent igveptivy isgoipreidearadhesive filmrandhi ch

over cones i rohlens. -3 1 7 Cl.OV, 2004 . WO 01/79374

PCTI USOL11 ‘%ﬁ%‘%ﬁ%ﬁh{gg"t@ﬁ?@@m&ﬁ sprfsCaionteally PelypuRizRblf CPaPPFHUARS Y| de an
adhesive filmand a conductor circuit both conprising such cationically
pol yneri zabl e conpositions. Summary of the Invention According to the
present invention, the foregoing problens can be overcone by providing the
foll owi ng a conposition, an adhwmagy ofitherinventi conductive circuit.

MG [ ALl ;
Specifigally, t i nvention_ provi.des .a cati.onicall ol yneri zabl e
corrposifi on con’%‘?f:ér?%qg‘@ P\p?ﬁ?‘ﬁt(’:'é W%&ﬁﬁ%?&%%l’ bﬁeﬂ\%“r@rbe a cationic 10
pol ymer i zaby&Bome by ipadviding oW A LorABssiGeHIBA hdh bf@hi ne which is
a conpound of t_hey_?or'nul g: R wherein egtgzsﬁ R7I's seefgg;gte %épendently
from a hydreerpnativg eimuwit an al kyl group, preferably an al kyl group having I

to 10 carbon at@nms..15 The .invention further prqvides an gdhesive film
conprising a tﬁg?%beﬁgs ecmﬁ’iﬂ(?'@r“ip&?wﬂ%ﬁﬁ??ém bagb“{fl“@%@ei n the nol ecul e,
a cationicallycpabydihsn éeRbasilP A LaESni ﬁi}ﬁﬂ gﬁ% R |z Eé.tﬂ.ﬂléé nitiator,
and a stabilizer c.gurrp_ri Si ngi.)amg%i noline of t*{g a gvgh?llggr%ﬁrréﬂrg, —and’ i f
necessdfy, an elpelymenzativtyiniijator)ahd & stabitizer ¢canhprifispequindiidwhieh s a 20
Finally, the inyention vi.des .a conductor circuit conprising two

adherent s carryf‘ﬂﬂpemgé@ﬁffma't heir surfaces, respectively, and the
adherents are bonded with the adhesigve fi km of the present invention which
contains an electrically conductive lmaterifal dispersed therein, and are in

electrically connection with em i Ng t he conductive 25
materials to contact with each ot he conductors. -4

wherein each R is selected independently from a hydrogen atom or an alkyl
group, preferably an alkyl group having 1 to 10 carbon atoms;

15 The invention further provides an adhesive film comprising a
thermoplastic material having an epoxy group in the molecule, a
cationically polymerizable monomer, a cationic polymerization initiator,
and a stabilizer comprising a quinoline of the above formula, and if
necessary, an electrically conductive material dispersed therein;

20 , Finally, the invention provides a conductor circuit comprising two
adherents carrying conductors on their surfaces, respectively;, and the
adherents are bonded with the adhesive film of the present invention which
contains an electrically conductive material dispersed therein, and are in
electrically connection with each other by allowing the conductive

25 materials to contact with each other between the 6onductors.



1 7 NOV 2004 WO 01/ 79374 PCTIUSO1/ 11695 Mbdes for Carrying out the 17 NOV. 2004
I nvention: Hereinafter, the present invention will be described by way of "a
preferre diment, with reference to the acconpanyi ngegra/fdes Hovever,
t he foﬁ%%ﬁiﬁgs’)‘enbodi ment shoul d not be construed as Iimgt?ng t he scope of
the present 5 invention, any way. Fig. 1 shows a conductor circuit (20)

whi ch conprises a pair of \gh&&ihPOhtying bhfthk Invenlish:r ates (12, 18)
(adherents) which are mechantcalTy and el ecirica é connected to each
M

ot her. | n det ai Hereinaftethths ipresentdpvention¥illibs desasibed by wartoflaquefened of t he

| t [ 0.ci it bstr at 12, 18). t d dth t h

other | AcosFPARanD Wi elPEa Y e drafmpanind RS Al by AR B8, i < For mea

froma cat 'f{ﬂpﬁmg 'e?ﬁboaﬂﬁéﬁi%ﬁ&@@ﬁbﬁe%ﬁ@@@édtds%mﬁé £ se55EHH thé beseraonpr i ses
y po

a cationica yneri zabl e nononer, a cationic polynerization initiator,
a st abi 5i zenventiomamniysvayy a qui nol i ne of the above fornula, and electrically

duct i terials. 15 (24, 28).. T ti.oni cal L.y _pal '
o bolymer i zed tEfbmRALaRn ke PRENER bRpies R TedRBE® 1010
and secur i ngobRAeuiRhaes (92)118) Gidhetéhis) SMRh dréfRehanichlly addklesfrichfty conduct or

circuit (20) to each other.”The cationically polynerizable nononer is
general | y ajonheasitomachefiexy 20 resin and/or a material containing vinyl

t her. Such oy I ' I, th f | oni
ol et zat i on HACERA 67 oA e (T protibd BRERER SR or Be ERHRL T
adhesi oy hgal;t'<BEStANEE, 18546 corfieal £IdHRNE IRXAHNEE oftier.t AGcRBREY0 M €SI N

i nclude cycl oali phatic epoxy resins, bisphenol A epoxy resins,
phenol novol thk pegsentyinversionstha ndhashwe laydrds formed frommeationicalnat i ¢ epoxy resins

are commerci gl ly .ayailable.under. the trade nanes of. ERL-4221 and ERL-4229
Tt om Unf on. PlyBFiEAtEs cmpeifon Whioh Arapbl ron PR SigmSalY “Eno eed Graot
from Dai sel pdfgmkiratiOfbAofer, a cafithic piEmidrzRiniiaitiatrSPQMM1iE&SI NS are
commercially available under the trade names of Epicoat 828 and YL 980
from Yuka Shehprisigs quidoline of te alvors foomplacens| a}maglu cepdpefive materialyr e

cormerc'isal I Yz@ﬁ@il abl e under the trade nanes of

The cationically polymerizable monomer is polymerized to form the matrix
of the adhesive layer (16) for bonding and securing the electronic circuit substrates
(12, 185 of the conductor circuit (20) to each other.
'i‘he cationically polymerizable monomer is generally at least one epoxy
20  resin and/or a material containing vinyl ether. Such a monomer is polymerized in
the presence of a cationic polymerization initiator to form a thermocurable resin
excellent in adhesion, heat resistance, etc.
- Preferable examples of the epoxy resin include cycloaliphatic epoxy resins,
bisphenol A epoxy resins, phenolnovolak epoxy resins and the like.
25 The cycloaliphatic epoxy resins are commercially available ‘under the trade
names of ERL-4221 and ERL-4229 from Union Carbide Co., Ltd., and under the
trade name of Epoleed GT401 from Daisel Kagaku Kogyo.Co., Lid.
The bisphenol A epoxy resins are commercially available under the trade
names of Epicoat 828 and YL 980 from Yuka Shell Epoxy Co., 1td. The
30  phenolnovolak epoxy resins are commercially available under the trade names of
Epicoat 152, Epicoat 154 and CT 128 from Yuka Shell Epoxy Co., Ltd. The vinyl



Epi coat 152, Epicoat 154 and CT 128 from Yuka Shell Epoxy Co., Ltd. {Thagy 2004
vinyl -woMM37479374 1 7 NOV 2004 PCT/ US01111695 et her - pemiygbili 138s
materials are comrercially avail able under the trade nanes of Rapi-Cure
DVE-3 and Rapi-Cure CHVE from|.S. P Japan Co., Ltd. The cationic

pol yner i zatthesreantginingtmaaterials axstdonmnercially avaitubleamdeivthe trade alvges 6Hni ¢ beans

or other radi.gtio I nitdate, th nmerj zation of e cationically 5
pol yner i zag?%%ﬁg)rnga %de]#“’é’rl%é‘ﬁe g&@&pﬁ@?ﬁﬁ‘ﬁ@%&*tﬁ c pol yneri zation
initiator inclugge bitfonid EBEHonGRfRIcE opent adi enyl
iron (U (xyl er_le& hexafﬁ}g}?oant iorI%Dnatg FC%%Q%(%E%@)Q“?EW’;%I opent adi enyl
iron (U ¢lecirame eamexerf dtherredinbeptanitiatche polyRfcfizativrcef the cativhiallgan

initiate th DOl rization_at | qw tenperatures ypon irradiation with UV.
The. 10 Gy cPUPBRIZIG FAROEDPETarIod CXEmBIFS PL HEHRPHIB PO AR | <

comer ci al {iat@Viakluab bi-arkd menesGRh gacure 261
from Chi ba Ga% gi, Japana.Lr I nmaddl tl@ﬁ{:k‘%ﬂﬁgﬁg@%@% net a 10’%}39@ salt such
as bi snesi (yfeaaphéxafiuofdanjimobits (CpFeXySbFg) and cyclopentadienyl iron (II)
(tris(trifluorongt hyl.-sul fonyl methjd (NeFeMe d) is ipcluded in the 15
pr ef er abl etcélﬁ’teflﬁl? B?VPL??%E@@R&&%’%’F@%F%‘%SB Bhese candnitiptestheol yneri zati on
ose, the

i nitiator pakhaus.nal Mﬁﬁ#é&%ﬁ'nﬁ% ﬁ?ﬁﬁc%wﬂ%@ T

UV- act i vatgd cationic | zat1 o (ors such as’ cycl opent adi enyl

i rlon (1) Equkbmm)didwkirbhlﬁﬂ) @amehaﬁ:mhﬂuorﬁmwners mmﬂftcmyh cati oni cal :cy
olynmeriza npners, do not initjate the cationi¢c polymerization 20 o

gpoiy rmnoﬁ‘éq?"g, N Orﬁéf‘mpfer &ﬁeaﬂl@oﬁ%detwfﬂaa@pre%} @'Pghcg-@@iMCal ly

pol ymer i zaﬂpgn_conposi tion containing an UV-activated cationic

pol ynerization initiator can have high shelf stability at room

tenperatures. Theadditionta bisare aretdl @0mplexchalt BBcH HisBesitylint beh @Iy i S not

limted to ove ex rrplﬁ,wand I.t._alsg include the UVv-activated

cationic pB{SBY?fb“ﬁ rRethiylss imatiyde)) PdekeMpbdid) ip inplydeddn thekokai  Pat ent

Publicatio - ;a%&% ’% . (]T!:@-g Lenyd )(r16-arene)
conpl exes rseq‘%?%l (acrgt}élgzg’ﬁl S. %I?%tkﬁ%‘?\ré’ rate éﬁ%ﬁ@%@%@ol'gﬁq@

pol ymer i zahbllewspolynerization alsobpheatpr operly control |l ed by addition of the
stabilizer.

Among those, the UV-activated cationic polymerization initiators such as
cyclopentadienyl iron (II) (xylene) hexafluoroantimonate, even when mixed with
cationically polymerizable monomers, do not initiate the cationic polymerization

20  of epoxy monomers, if not irradiated with UV. Therefore, a cationically
polymerizable composition containing an UV-activated cationic polymerization
initiator can have high shelf stability at room temperatures.

The UV-activated cationic polymerization initiator is not limited to the
above examples, and it also include the UV-activated cationic polymerization

25  initiators described in Japanese Kokai Patent Publication No. 8-511572,
specifically, (ns-cyclopentadienyl)(n“—arene) comnplexes as preferred ones.

The curing rate of the cationically polymerizable composition can be
properly controlled by addition of the stabilizer:

Generally, the stabilizer traps the cationic polymerization initiator by the
30  coordination atom to thereby prevent the initiation of polymerization of the
cationically polymerizable monomer, and thus prolongs the curing time (in other

words, open time) of the cationically polymerizable composition. According to the
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Generally, the stabilizer traps the cationic polynerization initiatdr] KWW 2004
the "30 coordination atomto thereby prevent the initiation of

pol ymer | 1i'f3§'74°f the cationically polynerizabl e nmononepgraleh/ilgess
pr ol ong é curing time (in other words, open tine) of the cationically
pol yneri zabl e conposition. According to the -6 1 7 Nov 2004 WO 01/ 79374

PCT/ US01/ 14,695 Rveasst, thestabilizatompkisessd qiihdlineef thofopmitlaatesaitedi nol i ne of
the formul'a described above. The open tine referred to herein neans tine
spent fronshgyeirradi ati on to thernoconpression bonding, in case of the

Dime Spent. T rontBREPH S BhieeY REHeKIR bl oAt tfhR shieh sl B rfildrioh 1 o0 Means
pol ymer i zajleempidasitessidntdndengt {it¢a3® 6P EE Siradiatiorype ogtionian case of the

thermal cationic polynerization initiator. A guinoline of the above formila
has only opelymietizasipariniiaton and ihalse mepes Hize spent Atognthe gikingrafthe v from

8- hydr oxyqui.nolin escr.i bed.in the.part _of th ' Lect S @ result,
this qui noFPHEos ?ﬁgg?eeﬁa@f’? '%B?lmgg}ﬁ%mg'g? #ﬁ}o&ﬁ%%ﬁ@éq r‘.'slstl)dr?lsi nitiator
whi ch has BggRotihIRRESE thY tHRARAI daduhi0 poBmicizatiby Ritatbrover tenperature of 90

to 150C, so that the polynerization of the catiopically polynerizable
nononer i s st ar tAeguinelingafithe abave fornpla hag erdy e nwTgem Ao asf| yrer i zabl e

conposition can he cured.jn short td . . i nol i ne
i borat s CRSFDIRAOR Aom. VAR Y ropy %W“P%?%‘#"g?@?%%‘@’%%ﬁ #e%’?‘f‘%ﬁg# a high
tenper apur iRt art OAstaGeRft0 thid§eiabMSe dmédistelyaitbratéy thé cationd | i ty. According
to the present invention, the use of a quinoline of the ahove fornula in
conbi nat i orpolymérization initiator whichdas beemitrapped by heatdaving airelatively doweror 20

"ol at vely (vt or o P0chn R bF abBRR RS S, 1% s touna
that the a 'gﬁb&yﬁ%norﬁ&qggﬁﬁwﬁl%%ﬁ%ﬂsu Sim@cgﬁﬁﬁ@nys an increase in

connection ‘resi stance between eac trates through the film and
mai nt ai ns tpelymenizabid compositonsan be eured dmsharhtime25 Speci fi ¢ exanpl es of the

qui noline to be used in _ge resent.inyention are 2- t hyl qui noti ne,

3 et hykBqui nol | riB.coRtath SR @RPoHne b D Getionts pofnerzaion
initiator only by heating at a high temperature of 200 to 250°C because of its very
high stability.

According to the present invention, the use of a quinoline of the above

formula in combination with the UV-activated cationic polymerization initiator

20  allows the cationically polymerizable composition to be cured at a relatively low
temperature and in relatively short time. Also, it is found that the adhesive layer
containing this quinoline prevents an increase in connection resistance between
each of the substrates througil the film and maintains the connection resistance
constant.

25 Specific examples of the quinoline to be used in the present invention are 2-
methylquinoline, 3-methylquinoline, 4-methylquinoline, 6-methylquinoline, 7-
methylquinoline and 8-methylquincline. Particularly in case where the quinoline
frame has an alkyl group, it is expected that the stabilizing effect for the
composition is further improved because of the electron donor effect.

30 In the present invention, the above quinoline is added as a stabilizer in an
adequate amount to the cationic polymerization initiator, Preferably, the amount of

the quinoline is 0.001 to one mole based on one mole of the cationic

7.



met hyl qui nol i ne and 8-net hyl qui noline. Particularly in case where the7 NOV 200
qui nol iwe o1f7exmee has an al kyl group, it is expected thatpthesetrams i zi ng
effect for the conposition is further inproved because of the el ectron
donor effect. 30 In the present invention, the above quinoline is added as

a st abi | i 2elymeiization iitiejomt 1€ thirsumeunt is less shanaboud.00 bulojereased ar bom
initiat . VY, t t of.. th [ | i . .001 t I
based on SHE S5 fletli¥ic pRG BB bn Bah Soiibitil Biigaiely03,4° O ™ ©

PCTI USO11 rizaplel oReosEidhit@lsitd hhvep&r shélf stability ATBbR teBerhfSss, t han
about 0.001 nol e based on one nole of the cationi’c pol ynerization

i ni tiator,On He othes andyrif it exesedn abeutiope npale.ythe resulddsit catienigadlyi t i on tends to
have pgor shelf.stability.at roomienperatures. the other hand, if it
exceeds. atmGiRbRomratiiBn AR P O FREA A L alivel Jow HesmBR? sabite

conposi ti gRlaGREly3Rért BignecUr ed .at a relatively |low tenperature and in
relatively shore, time. Such tendencies of the conpositions can be confirmnmed

by using a di fSushdendeaties ofitheicompoaitions ot ey coplfigBed b¥msingias, anyway, a
cationical|. l.yneri.zabl.e .co Liion cqontaining a.:quinoline in an anount
ﬁgt s i det t h%&%g@%l v Hﬁ%&?iiiig@eggﬁggbb'eﬂhg W’&nm%%a‘i?“g@&%é mc peak ondt Be
i gher t enpeymbs8l eahif mhi SHABET : scanned by
t he DSSOe la?dzt heﬁ%agne;tdgf%ﬂs Ckih {b(?ui t}ﬂl(éi)ﬁds ogﬁvr\lngllﬁf?lﬁ Fig. t%?lwti%e ggﬁ%&ct ive
parti difes ddzgyate sange dendsiabiiow an e c iprak drethe diighen tanapdratipeaiiderer i zabl e
conposi ti on uch ., conductive gart'c,l es (the cqn imubstance (24) in
Fig. 1) co‘ﬁlf'%{’cslﬁe w@ﬂ%ﬁ’ﬁé?mﬁg ‘B‘é‘?b@%ﬁs‘iﬁ&‘ge‘ihﬁ&?ggéés (10, 14) functioning
as el ectrodes, i ; [ : each
ot her while the&l(l}gé ?%ﬁ@gﬁ%&%ﬁ%@éﬁﬁg%ﬁ'g@ g%ggﬁ@gﬁ@k@ﬁg@?%@cm ed. In
ot her wor dee geherallylfispersal indthe catimdcatlypaiyehénzable copiositionr Spelc

conductivit in the,thickness, direction. The.cgonductive substance is
general |y ?‘ﬁ'}dPﬁtéWfWIS’F &{S%?‘F}délf’@ée WW%QBSHHEP@H niact gpe another| oy (e. g.

si | verys CoOpfiGken &E%ﬁamgxgggo, 01t45t ga]bgﬁlg a8 e REEDAE theRB le?&’g?&é%# ron,

tungsten, nolybdenum so r ) or graphite or itized
car bon. Theomecithgthe eecsudesttacach othenwhilé thei cadonitallyt pdymbrmble exanpl es, and

it may be a non-conduyctive rticle cogted w.th the ove tal, all oy,
gr aphiyt e Oporgp%q(fﬂqlis g{ilgccgil}- o other worgs,the mhegwe ayer has conductivity Y

(anisotropic conductivity) in the thickness direction.
The conductive substance is generally in the form of particles of a

20  conductive metal or alloy (e.g., silver, copper, nickel, gold, tin, zinc, platinum,
palladium, iron, tungsten, molybdenum, solder or the like) or graphite or
graphitized carbon. The conductive substance is not limited to the above
examples, and it may be a non-conductive particle coated with the above metal,
alloy, graphite or gra.phitized carbon.

25 The proportion of the conductive substance to the cationically
polymerizable composition of the present invention is not particularly limited,
however, it is generally 0.1 to 30 vol. %, preferably 0.5 to 10 vol. %, more
preferably 1 to 5 vol. % based on the volume of the composition.

When this proportion is smaller than about 0.1 vol. %, there is a tendency

30 that no conductive particle may be present on the electrodes in the course of
bonding. On the other hand, when it exceeds about 30 vol. %, there is a tendency

that a short circuit often may occur between each of the adjacent electrodes.
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25 The proportion of the conductive substance to the cationically 17 Npy 200k
pol yireri zabl e conposition of the present invention.is not particularly
limtedwolipyeyer, it is generally 0.1 to 30 vol. % prefperaisoy1f39$ to 10
vol. % nore preferably 1 to 5 vol. % based on the volune of the
conposition. Wen this proportion is smaller than about 0.1 vol. % there
is a tendency 3etcationinallyxpripmenizable gpmnosition oftle presept myenrtioron t he

el ectrodes in the, course of . .bandi.n t he, ot her, hand n_i xceeds
about | 30 vEFherslly peReR pigR ARt . Thut SodiminlesttPE mi) SR ey ocour
bet ween eagh yef oo sAiindeSRbuiedde s APRas0ld afl adhesi WP BBAng Blagtivitg9374

PCTI USOL/ 11695 The cationically polynerizabl e conposition of the present

i nvention apddlexibility. has relatively high flowability. Thus, a
t her noplLasti ci zer. . dded .to the.conmpositiOn, As required. so as to
mol d an>adhesi v§{ ?Sirzf%ﬁrg@s?%ﬁeﬁltg °@Pﬁ5§}° glggtamﬁ ﬁ%ﬁ’ﬁi qrﬂ??ggﬁqlfﬂilg desirabl e

to use a tgﬁ{icfflqﬁ}h?gfdv%tﬁéﬁﬁﬁ-%fﬁfm@&ob% bi'@E eBRbasitibs kdihelimpadt’ der to

i nprove th rmng property of the conposition and the i npact

r esi st ance refistamee ofabe tesalisnt adiessievimfanidrio relitve theripternal gtressavhiich er nal

stress which oqgcurs b%iatuse. of the curing reactiqQn.. A, Siyrene

t her mopl ast9EWE PREPHHET THeCUBE FEackofta |s§yr%}ee mcg:gas G SIASIET 1Y can i npart

heat resi st ' £ I 1t 1] l e that a
ﬁi}ﬁmﬁ%@ ?ﬁ?ﬂféﬂ] BsdaM if béxﬁﬁnrykﬁ Hebt refiStancd fo the adtesive vl

styrene th c elastoner has an epoxy group in the nolecule,
becausd( heFwthex,it srroeferahde thatd gimens thermoplasticelastamerdws ah opoxyf grohe
cationicall) olﬁ‘l?gergiz bl e rrﬁlgorrer to i nprove the,cohesi on of te& resul t ant
adhesi ve fi e HEUS % Y& PRI Sropp Rattiripates L the HEDE FgoBR B8 r oups i n
the ol ecubgonpaly gewr%ak IYon@MiRE tcﬁms;ﬁow\ﬁeeoﬁéawdﬁﬂcem@am of
Epofriend A1010 15" and CT128 from Dai ses Kagaku Kogyo Co., Ltd. In this
regard, a tadhesivpifdst iTherstywene thermapdpstic glastemetshaving dpomy igeoypeimther e ( Tg)

| ower than the thernoconpressi on bondin e rature Qs styrene
Fosiny ay BOLIRS oG BBy R At Bk oten b RodtrnEanPld s The
cati oni gal | y, PEITYH® HoafPhReIGCHARS Kok9HCaf Lid1e present invention may 20

contain the conponents which have bggﬂ adde_d to conventional cationicaly
pol yneri zabl e cofpdss tagerd; a thenmapldstid resinhaving e gliss trangtiop temperatureSuch
COPOneNt S B 18wt B OhdOBE k8 DAndiSg Bl (o 31 ot} ol

resin) may be used instead of the elastomer, in view of flowability.

The cationically polymerizable composition of the present invention may
20  contain the components which have been added to conventional cationicaly
polymerizable compositions, in addition to the above components. Such
components are a cationic polymerization accelerator, antioxidant, additives such
as silane coupling agent and the like, modifier such as diol and viscosity builder,
and the like. '
25 The conductor circuit of the present invention is formed as follows by a
known method. '

Firsi, an anisotropic conductive adhesive film in which conductive particles
are dispersed is applied to one of a pair of electronic circuit substrates and bonded
thereto under thermocompression. Next, the anisotropic conductive adhesive film

30 bonded to the above substrate is irradiated with UV, and the other electronic circuit
substrate is applied to the exposed surface of the adhesive film, and the lead wires
of both electronic circuit substrates are aligned with each other. Then, both

9.



as silane coupling agent and the |ike, nodifier such as diol and,vi 4Cogiy 300i
bui | derWOWHMA@3Hhe i ke. 25 The conductor circuit of the PCEABALIN6MYenti on
is formed as follows by a known nethod. First, an ani sotropic conductive

adhesive fi,lmin which caonductivye part.i.cle re dispersed_ is _applied to
one of a p%lf‘#ﬂod]l‘c ‘é‘Fcéléttngﬁaéescqu MW%%F&%'&WUWD bopdipgt o under

t her moconpihesiihQRe attottopid Sshda @gdg | n ' | Li:L m 30 bonded
to the above substrate s Trradiate g@d’%ﬁ% qgﬁ%&‘%({%&gpﬁgir&%@cl%roni c
circuit sprosidedt dcterdingdbithaipesent eveatiqm thsithenmdmamresiontenditgasi ve fil m
and the lead wires of both electronic circuit, substrates are aligned with
each ot her 9%#8‘&?3 ahpt ﬂat!‘@tlw\l@%ffmmme fng theb@hm@mmmg

el ectr gni CaifyvieCibch: lhb(ﬁﬁﬁ | dpeLapconpr essi on
bondi ng t%r ou’ghect%% a |S@%@?g%£%%#55%}ﬁ%%@gﬁg%ﬁ%gg? sﬁ%& t he
conductor circuit is provided. According to the present invention, the

t hermoconpr essi on bonding is conplBtagbled a relatively [ow tenperature and
in relatively sgl%rt time as nentioned 5 above, because a quinoline of the

above formul a i Sicuratter.ithe pregent dnysation with be dessribedin mewsrdstailliy way t he
t i | bt 10 [ | Wl b f EXx | ,
Bt oh shou SErAREh Hict SR bEnio e TR Rl it siine WihhreteiE T ©°

i nvent i on, inxaytimpwny $@yPr epar ati on of Cati onically PobLneri zabl e
Conmposition Exanple 1 First, cyclopentadienyl iron (I11) (xylene)
hexaf | yor oant i naonat e an UVv-activated cationic
polymethzation i nititaEisee widationicadyPo priZable BIOL

(0.03 g) on a cylindrical alum numfal ] [ld 15 thoroughly dissolved therein
to prepare a solution for an initi ; liquid multi- functional

Yot B santesbont on O gt Btk gt e (i 1
qui nol i ne (QE%XST]’EQKP-“ W -aetivaied eptigaic ol yamerizatioliniéiaton) égéb\égiasm ?ﬁe e
dted 1 o added BY SRR 81a8roB (S5 ene(dd'e) 8 a cyhBRrica] Afuninian pan, and ' 0" "2°
I5  thoroughly dissolved therein to prepare a solution for an initiator. A liquid multi-
functional cycloaliphatic epoxy resin having an epoxy equivalent of 176 (under the
trade name of ERL-4221 from Union Carbide Co., Ltd.) (2 g) was mixed with a
quinoline (stabilizer) (0.001 g, 0.36 moles based on one mole of the initiator) to
prepare a monomer solution. Then, the monomer solution was added to the
20  initiator solution on the aluminum pan, and the mixture was sufficiently stirred to

prepare a cationically polymerizable composition.

Comparative Example 1
Example 1 was repeated to prepare a cationically polymerizable
composition, except that no quinoline was added.

25 Evaluation of Catjonically Polymerizable Composition
The cationically polymerizable compositions prepared in Example 1 and

Comparative Example 1 were evaluated as follows.

Thermal Analysis
The cationically polymerizable composition (about 10 mg) was placed on a
30 cylindrical aluminum pan for use in DCS measurement, and the composition was
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20 initiator solution on the alum num pan, and the mixture was suffilci 88¥ 200
stirfed to prepare a cationically polynerizable conposition. Conparative
Exanpl e I0 ) le | was repeated to prepare a cationi calpegrsdyissi zabl e
COITpOSi‘va or, “eXcept that no quinoline was added. 25 Eval uation of
Cationically Polymnerizable QM position The cationically polynerizable

conposi ti Omnl?riﬁ-ﬁﬁhﬁﬂ viith BreRAe d centdl wesstpreptiant 365 dmaopl £sécsyer e
eval uated as follows. Thermal Analysis The cationically pol ri zabl e
conposi t i owsifgddlV inrediating weshise heviag on oytpusof 400 MW Fme m pan for

use in asure and~t h o) |y = 10 WO

01/ 79374%%6‘?&%%@‘%%9% T Rl yith 40V, soplight é"‘gl%/%%t@%l

wavel engt hgfhn BaFinfated @ filer)SROE to activdtd e dfitikfer.i r r adi ati ng machi ne havi ng
an out put of 400 mWcn® (mamﬁ actured by Hamamatsu Photonjx Co., Ltd.,
equi ppefl with aln th/cewse of peping, theusurface Baweratuys obg caionicgliar ed cut
filter), so as to . activate.the initi Ln the . . l.Ng, the
surface teRPYMATEGRS qup%u%mfgqpégﬁ@;c %‘3?‘9% ,%%gﬁpgemg lé:{ﬂﬂe

e Conposi t1on was kept

at 30C or }Ofelent 5l dMclfatioiof ourl 8 he catfifealy poRmerizAbIc cbmpasidich e at i on

of curing O e cationic y pol yherizabl e conposition due to heat

gener at ed ldye ioHenpgasrated by infteeedomlysivi or of the cationically pol ynerizable

conposition to heat was 0. 'found as fpllows., Using.a D L fferenti al

scanni ng cal ori fotSehaviex e&ﬂlﬂ’“é?“ﬁﬁé’? en\’\z%lsp%p‘gm@%q @rq'f"%eE *'eglgr TAC 7/ DX)

manuf aghur as?g@q«é\' ELMER, the cationically polynerizable conposition
rom t

was heated 0 300C at a heating rate of 10¢/ m.n., i 5 1)
i medi atel y af t &isiigye DISC @liffferentinl sodnning sajorizneter) (RECTeand athermalnd al one at

25C f 30 ' . inth t [ ' j : 3 ft
| ef t ?{) st aﬂgﬂgllygilg%gﬁetéﬁbﬁmmwﬁ%ﬁﬁ@@%whemi raagi ateir on

d

wth V. cationically polymerizable composition was heated from 10°C to 300°C ata
heating rate of 10°C/min.,
15 1) immediately after the irradiation with UV,
2) after left to stand alone at 25°C for 30 mins. in the dark after the
irradiation with UV, or
3) after left to stand alone at 100°C for 10 mins. in the dark after the
irradiation with UV,
20 Then, the following a), b) and c) under the above conditions 1), 2) and 3)
were found:
a) the reaction-initiating temperature called the onset
temperature of an exothermic peak (Tonset (°C)),
b) the peak temperature (Tpeax (°C)) of an exothermic peak, and
25 ¢)  avalue of integration of an exothermic peak (AH(J/g))

which indicates the calorific value of the cationically polymerizable
composition.

The results are shown in Table 1.
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20 Then, the following a), b) and c) under the above conditions 1), 12)NEn
-3) Werwofmnm.1 a) the reaction-initiating tenperature cedTresorhgesonset
tenperature of an exothermc peak (Tt (C)), b) the peak tenperature (TPak
(C) of an exotherm c peak, and 25 c) a value of integration of an

exot herm ¢ peak (dH(3/g)) which md[ﬂbhbs the calorific value of the

cationi cal W Table 1.
VO 01/ 7937k gl 17 el Bk 5G| gﬁgg. %;Tl CT
CAH J/ 1)6)81568 267815¢71)3) No exof I68r mi ¢ peak8iConpar at if §6€ondi ti ognTset
CTpwk CDH p/ Exanple 11) 3H57564 2) 4467376 3) Nogexot her mggpeak Tt pmas found

fromthe rksults of Tabl That T porymerTzable—
CONPOSi t i Opmei—Exarphe e-".)n At an\LQ. meumc o pitialcalarific

val ue aft e} Compprahyet o ok GORAEIHNE | Ton2 ) or | BRakiQs,  ANEKH/E) he
UV- act i vat pBxampledni ¢ pof Yneri zat i qi35i ni ti at of5had been|age4i vated py UV.
Therefore, it was reveal eg t hat trq4cat oni Cpgty po1W osition
of Exanple}l was kept st |cruen,auwﬁolu otynertzatt+otr—the wWas

i nhi bited. Ll_n_arlrh + fava L avnt hoarn after

t he cati oni cal |y pol yrrerl zabl e conposi tion had been 10 left to stand al one
at 100C for fomirehdheresilts ofEabite b that thmnbmeaﬂycmlymmzﬂﬂd y

Cat ot Léi”‘#’c{%%ﬁ% o D reiane svpiactiafiy i iaftal clr vt m ¢ peak
compos 1 | ona? an atRER S5 CRY MRy Rt D RRGAR PIORR Y, ot et on
With polymerization initiator had been acnvated by UV Therefore, it was revealed that

the cationically polymerizable composition of Example 1 was kept stable because

the polymerization thereof was inhibited. In addition, no exothermic peak was

observed by the DSC after the cationically polymerizable composition had been

10 left to stand alone at 100°C for 10 mins. Therefore, it was known that the
cationically polymerizable composition was sufficiently cured at 100°C. Further,
the cationically polymerizable composition of Example 1 had an exothermic peak
temperature 20°C or more higher than that of the cationically polymerizable
composition of Comparative Example 1, immediately after the irradiation with

15 UV. This result indicates that the addition of the quinoline was effective to
improve the stability of the cationically polymerizable composition at room
temperatures.

In contrast, it was reveal'ed that the calorific value of the cationically
polymerizable composition of Comparative Example 1 decreased after the

20  composition had been left to stand alone at 25°C for 30 mins. after the activation of
the UV-activated cationic polymerization initiator by the irradiation with UV, as
compared with that found immediately after the irradiation with UV. Therefore, it
was known that addition of no quinoline allowed the polymerization of the

polymerizable composition, and that the composition had poor shelf stability.
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15 W. This result indicates that the addition of the quinoline was{7NOV200i
effective to inprove the stability of the cationi.cally polynerizable
conposiw(pﬂ@guroom tenperatures. In contrast, it was rperRakerimsdsat the
calorific value of the cationically polynerizable conmposition of
Conparative Exanple | decreased after the 20 conposition had been left to
st and al on®eaturdnéhtiofrGAingWinse after the activation of the UV-activated

cationic polymerjzation initjator by.t i rradiatjon wth s __ conpar ed

with that found jgaired f&? @@Pa??vf@cﬁﬁer?%}?iWP}P°8&°g\{Fﬁ§% ore, it

was known gpa&y tféngétéyﬁugmﬁ@ WA AedsuRa Rltbipwed the pol ynerization of the
It1rom a

pol yneri zabl e “conpo d that the conposition had poor shelf
stability. -12 Thé cM@dhiedlipolyinizaBRIDmpesitiontde) wacoadivtedsaite ¥Bht of
Gelling Time The time required for. the cationicall I rizabl e

conposi §i oip the spmE manger ay3p thetgstigfdh ﬂ%lsta}sﬁtg‘?y%pgh%gﬁ’fured as follows.
The cationi : 2 I RAS ot Yhsdrical At paa.t h U 5
in the saﬁgt?n@ﬁ%éﬁ%gﬁ%ﬁﬁ% @g@@&@?ﬁ%ﬂg%ﬁﬁg?@gﬂ%ﬁym s as above. pThen, t he
cationical |y pohyexerthe alrfmen FRe 9iat poron@botplae of407C o medsimedhe time al um num

pan. Next, the alum num pan was put on a hot plate of 40C to neasure the
time in whnehicege! was fororedmy this tempemtarengae farmation phgelvaspitimgiedor gel was

timted ,b i ncr. in the.yi i . cat i a0 Cakd
Dol yrror | v atPenasrEe i s visdbstel B the SEAGHEA HolymsriBle Btlrol In
the COWOSi&é@ﬁh%%S%&%ﬁ%ﬁﬁﬂ%viﬁ&ﬁty 8V@B c3hpStition Fadibbereddt poxsed, the

hot plate wa eated to 100C, and the tinme in which gel-was forned at this

t enper at ur eevepafieEaticnd had passek e gy platerwas beatet o007, andithetide iTabl e 2

Gellimtime 40C is Exanple 1 Conparative Exanple 100¢. .. .
which gel was forrrgled at this terrrrl)lperamre was mearrs%red. e geﬁmg time is

shown in Table 2.
Table 2
Gelling time
40°C 100°C
Example 1 One hr. or more one min.
Comparative Example 1 one min. -

15
It was found from the results of Table 2 that the cationically polymerizable

composition of Example 1 did not form gel even after the heating at 40°C for one

hour but started to form gel at 100°C. On the other hand, it was found that the

cationically polymerizable composition of Comparative Example 1 started to form
20 gel at 40°C.

Therefore, it was revealed that, according to the present invention, the
addition of an adequate amount of quinoline in combination with an UV-activated
polymerization initiator is effective to prolong the open time from the UV
irradiation to the thermal curing by heat treatment, and that the quinoline did not

25  inhibit the polymerization while the composition was being cured by heat
treatment.

The following Example and Comparative Example illustrate the effects of

the present invention in thermal cationic polymerization.
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one min. It was found fromthe results of Table 2 that the cati oni cal1l7yN9V 1004
-pol ynmerWoamt7es74conposi ti on of Exanple 1 did not form gelPER/BR0IAN6S t he
heati ng at 40C for one hour but started to formgel at 100C. On the other
hand, it was found that the cati ogi cal | y. pol yneri zabl e conposition of
Conparative Exanple 1 started to f hr. or nore L one mn. 20 gel at

40C. Ther ef or e Exddmpl8$ wial E¥ated tb ?%@&Eﬁoﬂ@%%b@wlgsem i nventi on,

the addition of an adequat'e anou gul no nation with an
UV- act i vatcedhpopition eceptahatdnis-tnesitylencoiron @ef f ective to prol ong the open

ti f t.he. UV, i djiati he.th | [ by heat, t] t t, d

Lhat t he qURFIM B0 R ESERRbER) G eI a 2 eronl clionte the |
e e . | q

et at 1 JRHRET2ROR hifboF fnpsidiiead SORE Eidbpentlifer RN RIETT ©, 27

t her mal caeixafiearomingonmté (CpReXiySbF)3s hn TUWaktiwitéicaibnid bolRtetikation

PCTI US01111695 Exanpl e .2 Exanple 1 was repeated to prepare a cationically
pol ymer i zaBjtgtore b RisRhenoks eppty temik (21#) heving pp gp@vyequivatent pf 189

bi tri tLd ) . ¢ | ti )
S ol yrrer  Caitrdfe RER She ot YEOK0 Bl YU RT o 25000 T o ©
(1) (xyl ewsg use énsdalduwdtionimultifonaional SRfcalykiic@porpreaih @ 1Y: acihiyat ed

cationic polynerization initiator, and that bisphenol A epoxy resin (2 Q)
havi ngd%n @sénthe amanatatauinodipe vas 0.87 melebasedon gneanols afithedheryial 980,

manuf act ur %? - Co., Ltd.) was used instead of the

mul ti funct(l?agiﬁg?épc% C o@ﬁ%ﬁﬁ%époxy resin (2 g). In this 10 case, the
anount of quinoline was 0.87 nol e based on one nole of the thernal
cationic polynerization initiaCompagtin®Exathpe@ Exanpl e 2 Exanple 2 was

repeated to preBare a cationically polynerizable .
xample 2 was repeated to preparé a cationically polymerizable

composition, except that no quinoline was added.

%

15 The cationically polymerizable compositions prepared in Example 2 and .
Comparative Example 2 were subjected to thermal analysis and gelling time-
measurement in the same manners as in Example 1.

In this regard, the thermal analysis using a DSC was conducted under the
following conditions 4) to 6) instead of the conditions 1) to 3) so as to measure a)

20 the reaction-starting temperature (Topse: (°C)); b) the temperature of an exothermic

peak (Tpeak (°C); and ¢) a value of integration (AH(J/g)) of the exothermic peak.

Conditions for Thermal Analysis:
4) ° Immediately after the mixing of a monomer solution containing a
quinoline stabilizer and a bisphenol A epoxy resin with a polymerization
25 initiator solution.
5) After the solution mixture was left to stand alone at 25°C in the
dark for 30 minutes after the mixing of the monomer solution with the
polymerization initiator solution.
6) After the solution mixture was left to stand alone at 150°C in the
30 dark for 10 minutes after the mixing of the monomer solution with the

polymerization initiator solution.
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conposi tion, except that no quinoline was added. 15 The cationically7 Noy 2{][]%
-pol yneri zabl e conpositions prepared in Exanple 2 and Conparative Exanple
wer e suﬁjré&éﬁg.“to thermal analysis and gelling tinme- neapgfeRBiiicesh t he
same m S in Exanple 1. In this regard, the thernmal analysis using a
DSC was conducted under the followng conditions 4.) to 6) instead of the
condi tions 1) tReglrding RSgdliingimeiheasaemert) il &e Wirees noihcsdase in the
tenperature (To.d (Q)); b% the tenperature of an exothernmic peak (T (O);
and c) a vaiscesityfof ithet compesition wastioundpafier one hewe had pesred gt #409(adhe hetondi ti ons
for Thermal Analysis 4) ' |nmmedia after the mxing.of a nmonomer

sol ution cBletavas hgted todé%gxs}cp%g%ié%ﬁqgéq Wﬁ%iéﬂ%@eﬂ @’bsbxy resin
with a po'¥éﬁg;§ér5r§1tei on 25 initiator solution. 5) After the solution m xture
was left to and alone at 25C in the. dark for 30 mnutes after the

m xi ng ®f the nmTheresults alewhben imiTabletthe pol yneri zation initiator solution.
6) After the solution mxture was |left to stand alone at 150C in the 30

dark for 10 m nutes after the m xin f fhe nononer solution with the
pol ymerization initiator solution. -i&&-l 7 NOV 2004 WO 01179374

PCTIUSA / 1 v SEmYLS ITes ST, T, SC bre no
i ncrease i e‘rﬂw S-i-oH géhene hour had

: : e o
passed at plate wak!®eated to ¥90 instea 100C.sh as to

14

nmeasure th¢ gelling tife at this!l8enperaturk6 5 The re¥dlits are_khown in
Tabl e 3. T3ble 3 Exanpfle 2Condi t ) NoEgbtheiGidpesc CAH J! 4104 147525}5104

156521 6No (G Tarke CPeakdion P&l P veeeydi 1] pnlaec) T OIafigygh J!
Example2 [ 4) 98 148 530
3) 104 146 469
6) No exothermic peak

It was found from the results of Table 3 that the cationically polymerizable
composition of Example 2 maintained substantially the initial colorific value even
10  after the composition had been left to stand alone at 25°C for 20 minutes after the
activation of the heat-activated cationic polymerization initiator. Therefore, it was
revealed that the cationially polymerizable composition of Example 2 was
inhibited from being polymerized and was kept stably. In addition, no exothermic
peak was observed in this composition by the DSC measurement after the
15  composition had been left to stand alone at 150°C for 10 minutes. Therefore, it
was confirmed that the cationically polymerizable composition had been
sufficiently cured at 150°C.
On the other hand, it was revealed that the cationically polymerizable
composition of Comparative Example 2 showed a decrease in the calorific value
20  after left to stand alone at 25°C for 30 minutes after the activation of the heat-
activated cationic polymerization initiator, as compared with that found
immediately after the mixing. Therefore, it was known that, when no quinoline
was added, the polymerization iaroceeded without any inhibition, and that the shelf

stability of the composition became poor.

«15-



Exanpl e 2498148530 5)104146469 6)No exothernic peak It was found frdni NG00
resul t svofo1/feoke 3 that the cationicall y pol ymeri zabl e mempsiideogn of
Exanpl e 2 mai ntai ned substantially the initial colorific value even 10

after the conpgsition had been left to stand alone at 25C for 20 mi nutes

after the actikgtgcipgiime pbthyeationieallx palpaedzablacinpgsiiopsef i zat i on

comosi 11 GV Ey S Colrpatifve EEHBR Tia’ RRbRaCeiEl pOR RemaBiitn was kopt

stably. IrE IélOTliheB&uRs(Q‘ehﬁémﬁnTﬂﬂah was observed in th| s conposition
by the DSC rreasurerrent after the 15 conposition had been left to stand

al one at 150C for 10 mnutes. Therefore, it was confirned that the
cationicall y poI yrrerl zabl e corrp05| t l_@h_lihd been sufficiently cured at

150C. On tpk —-t-h-e—e-a-t—n—em—e-a-l—l—y—
3 lease in

pol ymeri zdbl e corrp05| t | on oOf——Conpe
the cal orilfic value 20 aftel left t9°€t and aI ne at _290°Cor_30 ffi nutes

after the]@xampkt2 on of the heatondbbiweimerecat | olingnediteliaftbraBe ! gn
initiator, as corrpared vvith [ hat found inmmedi ately afd; the m ¥i ng.

Therefo_re g@n&ﬂ , gdiggl}qﬁlt%qhm, Was —addet, e

pol ymeri zct | o procee hout an%i M E and that the shglf
stability becahe )4

PCT/ US@1111695 The gel ling tinme of the cati oni cal | y pol ymerizabl e
conposi tions oflt wag 'Eﬂtbiw‘éﬁakﬂ)meomcﬂhspmm& in the

sane nanner as i.n I he re S sho Ta Table 4
Gellin tin Ii‘@gﬁ%‘ ?%’F‘ gﬂ%nnta‘{cgp)ﬁng % he M XT9
Conpar at i Vo RaRY Eo%ﬁ@ﬁ%l@k@ﬁ:}ﬁoﬁﬁ&ﬁ bf %ple 2 did not form gel at 40°C but

started to form gel at 150°C,

10 Therefore, it was revealed that the addition of an adequate amount of a
quinoline contributes to the stabilization of the cationically polymerizable
composition, and also that the quinoline did not inhibit the polymerization while
the composition was being thermally cured by heat treatment.

Next, the effects of an anisotropic conductive adhesive film of the present

15 invention which contains an UV-activated cationic polymerization initiator will be
described.

Construcﬁon of Anisotropic Conductive Adhesive Film
Example 3
An anisotropic conductive adhesive film was constructed using the
20 components shown in the formulation of Table 5, as follows.

First, an epoxy resin having an epoxy equivalent of 219, an epoxy resin
having an epoxy equivalent of 178, two kinds of thermoplastic elastmers each
having an epoxy group in the molecule, and bisphenoxyethanolfulorene were
homogeneously dissolved in tetrahydrofulan (THF). Then, conductive particles

25  were added to this solution and stirred and dispersed therein to prepare a monomer

solution.
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mxin 5 1t was found fromthe results of Table 4 that the cati oni Ca'I'7>1‘f[]VZﬂM
-pol yneri zabl e conposition of Conparative Exanple 2 started to form gel at

40C and_that _the cationically polynerizable conposition 2 did
not for M%Qm’é?“ 40C but started to formgel at 150C. 10P¢ﬁfeur§g?lg}r&g,§ it was

reveal ed that the addition of an adequate anmount of a quinoline

CONt 1 U €S 0 i bk bk Rinlsof Y- Githa@alchabily ppPhuFBAGEAD! ©

conposition, an at the quinoline did not inhibit the polynerization
whi | e t heinitatprss harmely, oycdopeatadipnyhicom@D|(yylene)dexafluonesntintonatet ment . Next

?Elileﬁg? 3?1;3@8%@;&%&%; Leyalppeneenylyinn D Lt BexaGuitoBhoseiateDn i 1 fﬂlir
W e g\gﬁ%&rﬁgﬁ) @&%Bhﬁéd{]sﬁﬂxl%r)f@hts&ﬁf}g@&e@&ﬁwdc\ééleﬁﬁi} s ve Film

Exampl e 3 oprc conducti ve “adhesi Il mwas construct'ed using the
+ 20 conp@nenilanesdoapling agdnbend PHFWeart homogdnedadly enifed ins light-sereeningi r st, an
epoxy resin having an epoxy equivalent of, 219, an epoxy resin having an
epoxy equi \Paftlerdp paypaterg polyRsTigatiaaniatar Seluliel astic el astmers each havi ng
an epoxy group i . . qﬂ[;q

honogeneousl y di&%ﬂr@%wyﬁﬁﬁ gﬁoéﬁ%lraofr EPEEB%)@{%‘S& To‘(gﬂ:{r@glgﬂ%‘gﬁé\?e
particles Jonmwpesecadidadixed té pieparsalsohition meirtirst The slutimdnikitepavased t her ei n

to prepare a nononer_. solution. -16 7 2004 WO 01/ 79374. PCTI US01111695
On the ot heéppliehip a $1Wéqn@rtfrd§edgiolx?§1°a§ém\?a%&tec@t%%dmwsl P80

n
initiatQrs, | 0 i i I} ﬁﬁ%ter :

hexaf | u@r oa%?%ﬁ%?%ﬁéégﬁg%ggﬁé an&@%&éﬁ%ﬁ%‘%:"g y l%w?sl—bdn?%unene)
hexaf | uor oplogdakiag at 55°Cofoe T TRtiMites B dbitain ah afigotrepiaboddugtive adhesive

di -t-butyl oxal ate (reaction accelerator), a 5 silane coupling agent and THE

wer e honogefilepwithya thickeebsiofi 38 pmi.ght - screening bottle to prepare a
pol ymeri zation initiator solution. Next, the polynerization initiator

sol ution and the nononer sol ution 'V\%re e 4

Example 3 was repeated to obtain an anisotropic conductive adhesive film
15  with a thickness of 38 um, except that the amount of the quinoline was increased
from 0.008 g to 0.0016 g as shown in Table 3.

Comparative Example 3

Example 3 was repeated to obtain an anisotropic conductive adhesive film
with a thickness of 38 pm, except that no quinoline was added.
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homogeneously nixed to prepare a solution mxture. The sol ution ni xflJr ¥ WA
-appl i eqyd @1/P9354 | i cone-treated polyester filmsubstrate tprg@finides Using a

kni

fe coater.

10 Then,

the coating of the solution m xture together with
the polyester filmwas dried by heating at 55C for

13 minutes to obtain an
ani sotropi ¢ conductive adhesive

fiTableiSt h a thickness of 38 gym Exanple 4

Exanple 3 ot o -t S aValalaraYataTa TNTa ié_/u.d.h._asa.wefilm
15 with ajthickness of 38 pm gxc t th ﬁm#g of ‘tampagativeol|i ne was
i ncreased] _from 0. 008 g topO. 00 1%2%%1%%%( vmeE| n a%l e| 5Examplesd afi ve
Exanpl e 3 agfgpfcginB) was repeated to gbtainjan anisotropl c conductijve
adhesi ve Ef ebiivAlehbeXRgss [of 3408 ex( ept 4P&t no| qui AD 8 ne Jas added.
XVCI])OOl/ 79? D o inl 7 NOV—2997— Pi:li'bUS?.b 1?931 Exanptge SEXE!WE Ic Cof 210
ooy 1 ospLcpos suiie 7R L OB e P eaebased
t her nopl agOEeRs: 6@@881‘3@“‘@3. 0 g3.0 g (dpoxy equivalent of 100d)
St yr ene- baglagt mopl astic el ast ondf4g 2. 0 |g2. 03.82. 0 g| (epd0e equijval ent of
57 Bi s helépoay kquivhiehtiof EX8). 50.5 ¢g0.5 THE for nononef sol uti on) 421212
Conduct i vé¢ Sparend-based thérhoplastic  FeX SbF60.|0100. 010 g0/ 010 C
FeCTPF60. $éfa9to%’e§@- 048 20g 20g 208
(epoxy equivalent of 570) -
Bisphenoxyethanolfluorene™ 05g 05¢g 0.5¢
THF(for monomer soiution) 12g 12¢g 12¢g
Conductive paritcle” 15g 15g 15¢g
CpFeXySbFg 0010 g 0.010g 0010 g
CpFeCmPF,"’ 0.048 g 0.048 g 0.048 g
Quinoline® 0.008 g 0.016g Og
(equivalent to catalyst) (0.48) (0.96) {0)
Di-t-butyloxalate 0.060 g 0.060 g 0.060 g
Silane coupling agent™ 020¢g 0.20g 0.20 g
THEF (for initiator solution) 0.60g 0.60 g 0.60 g
Notes: _
1) Epoleat (trade name) GT401 (Disel Kagaku Kogyo Co., Ltd.)
2) Epicoat (trade name) 152 (Yuka Sheli Epoxy Co., Ltd.)
5 3) Epoffiend (trade name) A1010 {Disel Kagaku Kogyo Co., Ltd.}
4) Epofriend (trade name) CT128 (Disel Kagaku Kogyo Co., Ltd.)
5) BPEF (Osaka Gas Chemical Co., Ltd.)
6) 6GNMS5-Ni (Nippon Kagaku Kogyo Co., Ltd.; gold plated nickel paritcles; average particle
diameter of 6 pm)
10 7) llgacure (trade name) 261 (Chiba Gaigy, Japan)
8} Wako Junyaku Kogyo Co., Ltd.
9) y-Glysidoxypropyltrimethoxysilane (Nippon Unica Co., Ltd., "A187")
Evaluation of Anisotropic Conductive Adhesive Film
Next, circuit connection test pieces having conductor circuits were
15 constructed as follows, using the anisotropic conductive adhesive films of

Examples 3 and 4 and Comparative Example 3. Then, the connection resistance

between each of the circuit substrates through each anisotropic conductive

adhesive film was measured so as to evaluate the performance of each circuit

connection test piece.
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Qui nol i ne0. 008 g0.016 gO g (equivalent to catalyst)(0.48)0.960 Di -tqlfiLNUv 2004
| oxal at e0. 0600. 060 g0. 060 Si |l ane coupling en0. 20 g0.20 g0.20 THE (fo

initiat jon0. 60 g0.60 0.60 g 'F Notes: 1) Epol eatpt

Gr401( Di q&g%?/l&%ﬁ Aky Kogyo Co., Ltd.) 2) Epicoat (trade narreﬁﬁﬁﬁgld?%ks

Shel | Epoxy Co., Ltd.) 5 3) Epofriend (trade nanme) A1010 (D sel Kagaka
Kogyo Co., Ltd. ) 4) Epobhdteitlof bf ieuin ecbidd T8st(Akckel Kagaku Kogyo Co.
Ltd.) 5) BPEF (CBaka Gas emcal Co., Ltd.) 6) 6GNVMb-N (N p on Kagaku
Kogyo Co., Lt d. ;Orphundmdandningty-isi leﬁéW&P%@PPm@ﬂéé@OE ofi ameter 4
6 pin) 10 7 a |ba Gaj Wako
Junyaku Kod%pgl'bﬂ fa%?_df'ﬁl% ?1%%‘?1‘5’8%&#3 t"%%%‘?%%?éé‘f?‘ﬁ%‘ésg i ppon Uni ca
Co., Ltd. Film

Next , Eg}f %k st bRtrar &Hés'% o@@ﬁﬁ% CI r gbd’e'ﬂ 8

CIrCUIt conne pl eces V|ng con urts were 15

const ruct ed.idy tépfdpam&.prhﬁémmﬁtdxﬁﬁi&lﬂmopl c conductive adhesive filns of
Exanpl es 3 and 4 _and Conparative, Exanple 3. Then, th conqectl resi stance
bet ween each of Wmsqv@anqwgéwweédhgs%ﬁ%@ae@a’éw thesealysstsr nducti ve

Cirout § - conRRRE o apR}aR B2 yin UANIEKS, ol Relh) S1REES e Ue01/ 11605

COﬂStFUCtIOﬁaﬁppﬂeﬂw%ammw@&r&ﬁﬁboaﬂﬁ@@)@mhﬂwﬂlﬁﬁopmd ni nety- six
| ead wires of*copper conductors with width of 200 ﬁ:pl ated with gold with
t hi ckness otongdgctiyn adhesivesfilm faging t9ithe lead mares op toBChy on a gl ass epoxy

substr wWth t kne 19) 0, . repare a
orint eg‘}ﬁg i cuit E’h% t?% ulpboarfﬂ'f’éﬁ%th@e a%%btrgﬁlc conﬁué‘tfvg alihvd

film/the polyester film applied thereon was heated and subjected to

thermocompression bonding for 4 secs. while the temperature being kept at 50°C,

Then, the substrate was removed to expose the anisotropic conductive adhesive
film.

15 Next, the exposed surface of the anisotropic conductive adhesive film was
irradiated with UV for 10 secs., using the above UV-irradiating apparatus. During
the irradiation, the anisotropic conductive adhesive film was air-cooled so that heat
could not be applied thereto so as to inhibit the proceeding of thermal curing.

Separately, 196 lead wires of copper with a width of 200 pum plated with tin

20 with a thickness of 18 pm were arranged on a polyimide film with a thickness of
75 pm at pitches of 400 um to construct a flexible printed circuit board (FPC).

The anisotropic conductive adhesive film applied on the above printed circuit
board was applied and bonded to the lead wire-arranged surface of the FPC. In
this stage, the lead wires of the PCB and those of the FPC were alighed with each

25 other. :

After that, while the anisotropic conductive adhesive film was being heated
and kept at 85°C, a pressure of 1.2 MPa was applied to the anisotropic conductive
adhesive film through the PCB and the FPC for 12 secs. for thermocompression

bonding. Thus, a circuit connection test piece (conductor circuit) was completed.
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The ani sotropi c conductive adhesive filmtogether with the polyesterl TNt
-subst r afy® (@83 7quUt into pieces of 3 Mm (wdth) X 4 cm (I ,I@)soﬁﬂys,ssuc_h a

pi ece was applied to the above printed circuit board (PCB) wth the

ani sotropi ¢ conductive adhesive filmfacing to the lead wires on the PCB.

10 The printed circuit b ofiCoimetction Resistah¢epi ¢ conducti ve adhesive
filmthe polyester filmapplied.thereon was ed_and subjected to

t her m)corrpress?%Wtb%ﬁﬁpﬂ@'%ﬁi‘}?r%‘%@&%%ewpéhqhﬁﬁéﬁéﬁgl?rP&%P thegirauit kept at
50C.  Thenygnhbifios 4es hicdt SvalReabiGly a0 ' nductive
adhesive film 015 ité%‘{ he expose &%T&fr}?gdéjg, 0 g{:@%?@ﬁ%&@s@ nductive
adhesi ve fMILLIGHMMETERI(HEMWLETTIPAGKERD C6., Eat)s . Theigixighal teusgve

UV-irradiating apparatus. During the irradiation, the anisotropic
conduc ive‘}lﬁﬂ FesistAngesmeasured ase ghowapin Fahle fieat  coul d not be appl i ed

thereto so as t# i nhirfl q?‘]@g I . j Separately, 196
| ead Wi res of copper vﬁﬂégﬁeﬁft o&%%%%%é%ﬁ%@ﬁ%ﬁaﬁsﬁggzo wth a
thi ckness of 18bqmiingeiremediatalygefedr e iorapiativh WitheUVi I mwi th a t hi ckness of '

75 pm at pitches of 400 g.mto construct a flexible printed circuit board
(FPC). The ani sot r opf Be EbR@nd the B greae suhieqted in thepmacempemssione above

printed circuit éﬁ% I . I i ¢t e-arranged
surface of the %@ﬂ?génh t |%H§it§§g%%tﬁ%%%ga§ﬂ\?\%@%§ﬂg?ﬂ§ﬁegiﬂ nd those of
the FRQ were al dlgmest 30°Crundacd70% RIQuhigssphéietBf 30 Riths. afidli theirtdagati SOt r opi ¢
conductive adhesive filmwas being heated and kept at 85C, a pressure of
1.2 MPa was appWith®¥o the anisotropic conductive adhesive filmthrough
the PCB and the FPC for 12 secs. for thernoconpression bonding. Thus, a
circuit connection test piece (condulc r.circuit) was conpleted. WO
01/79374 17 NOV 2004 PCT/US4111169 %3urenent of Connection Resistance

Next, the Eonnection resrgtance betweer tne FPC and Theg ivee 19 _Circuit
connection{test piece was| med¥amplt indgr t Esampleowi hg cmrﬁgjj)ns 7) and
} ' - - eV al ues of

8), using HOHVvETER-HEWEE T PACSKERD TR LR Hye—ia
5 the conn¢lrbfresist °P:ﬂ5—g$ﬁg!éﬂfed—é:—e—gﬁwﬂ%—tfbw&)-ltﬁ FPC and
t he PCB we g‘"&fﬂ}(@EDﬁTo therrBD‘(t:é)rrpressi on 0.96

stabilizer to one mol

of initiator

Maximal value of connection resistance (mQ)
Immediately after
UV iora diat{on 0335 0.398 0.351
After 30 mins,
under atmosphere of 0.336 0335 0.676
70% RH at 36°C

It was found from the results of Table 6 that the anisotropic conductive
15  adhesive films of Examples 3 and 4 according to the present invention showed
substantialliw no change in the maximal values of connection resistance even after
left to stand alone at 30°C under the atmosphere of 70% RH for 30 mins, after the
irradiation with UV,
In contrast, it was found that the anisotropic conductive adhesive film of
20  Comparative Example 3 showed a large change in the maximal value of

connection resistance.,
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bonding i nmedi ately after the irradiation with U/. 8) The FPC and t?q WU[}L
wer é subjected to thernoconpression bonding after the anisotropic

conductj ve esive filmwas left to stand 10 al one at 70% RH
at rmsphg’r%m%g %30 nins. after the irradiation with UV. %’Fgﬂgﬁgaml e
3Exanpl e 4Conparative Exanple 3 Stabilizer Qi nolineuinolineNone Anount (nol)
of stabilizer to one nol 0. 480. $8@fecpdf tholdvestied Maxi mal val ue of connection
resistance (nme) Imrediately after OV irradiati on0.3350.398Q. 351 After 30
mins. under at nbbpbasionicelly pelyemrizable composition pfthe present invenfieR baund f r om

the results of Table.6.that the anisotropi . jr 2 ive filns
of Exanpl e?@Ilﬁﬂét@ﬁ%%‘iﬁb‘F% ?@%ﬂ@gﬁr@ilflg%ggﬁﬁ%%’ %%%%Ahg%?@%bst antially
no change s tdiRpdRidntah bY phépafedids cnePACKE typeRufabli coifposiionyand addot er | ef t
to stand al one a 308 undef;is the at m)spherteypgf 70% RH for 30 mns. after the

i rradi afi odossirtoh inhibit the pohmuerization pf thesatignicatly polymeerizable IENORAST o i ¢
conductive hesjve filmao 0 arat i we | ar ge change
"n the mex/RLE BemEGHY rp%‘g%gttﬁ?%%% @H%MA%WW% 01/ 79374
PCT/ US01/ 1#@:% tEh$@fibn @fin b'Borlde¥qs bh AdheFéif ubidérithetinoabaprepsiby aty | zabl e

0

conpositio the present invention has_ excellent stability because of
cont ai ni ng relatipdiy biw teenpesatere end fin relatively short tinrs ead er, thifj s” conposi ti on
|

Bty
b d. - pack bl i L d
i bt t ngopaPyien el crethes HEmer RN b kP Bn e amerer”

10 long time has passed since the start of curing. Therefore, this composition is

suitable for use in thermocompression bonding of an adherent havirig a conductor

on the surface, for example, a printed circuit board.

Brief Description of the Drawin

Fig. 1 is a schematic sectional view of a conductor circuit of the present

15  invention.

Description of Reference Numbers

10 or 14 = a conductor
12 or 18 = an electronic circuit substrate
20 = a conductor circuit

20 24 or 28 = a conductive substance
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whil e being cured. Further, the cationically polynerizable conpositiqqg f I
the present invention can be bonded to an adherent under thernnconﬁ '@%
at a relatively low tenperature and in relatively short tinme, and further
this conposition exhibits an excellent thernobconpression bondi ng property
even aft | ong tinme has passed since the start of curing. Therefore,
this conggéﬂ&ﬁ%n is suitable for use in thernoconpressi on bondi ng of an
adherent having a conductor on the surface, for exanple, a printed circuit
board. Brief Description of the Drawing Fig. 1 is a schematic secti onal

vi ew of 4. conducitionically pulymeufzablheorpp@sfeqﬂcom@rlsn@entl on. Description of

Ref erence Nunber s conductor 12 or 18 = an electronic circuit

substrate Oasatémggaﬂla’&oflgp FJP PB4 or 28 = a conductive substance 1

7 NOV 2004 CLAlMGordie pblyriiiz@idrcidltlayorpol yneri zabl e conposi tion conprising a
cationically polyneri zabl e mononer, a cationic polymerization initiator, a

stabilizer comstabdlmgcmngnsmg)aqnmohmhar acterized in that said quinoline is

a conpoungd of th R .wherein R i ntIy selected froma
hydr ogen g dﬁ%%@‘aqé‘?%‘ﬂ lsa%??@?uga@tp}ﬁiefggﬂ% conductive materi al

di sper sed ther ein. 2. A catiofically polynerizable conposition according to
claim1l wherein said alkyl g oup cpntains 1 to 10 carbon atoms. 3. A
cationically pol ymerizabhs gBcording to claim 1 wherein said
cationically polynerizable pri ses at | east one material selected
froman epoxy resin and a gnt ai ning vinyl ether. 4. An adhesive
i i si I ak_havi ng an epoxy group in the

bl e ﬁ‘onomar

wherein R is independently selected from a hydrogen atom or an alkyl group, and

an electrically conductive material dispersed therein.

2, A cationically polymerizable composition according to claim 1 wherein said

alkyl group contains 1 to 10 carbon atoms.

3. A cationically polymerizable composition according to claim 1 wherein said
cationically polymerizable monomer comprises at least one material selected from an

epoxy resin and a material containing vinyl ether.

4, An adhesive film comprising
a thermoplastic material having an epoxy group in the molecule,
a cationically polymerizable monomer,
a cationic polymerization initiator,
a stabilizer comprising a quinoline,

characterized in that said quinoline is a compound of the formula:

O
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a cationic polynerization initiator, a stabilizer conprising a quitpgl 'G(ﬁ I
characterized in that said quinoline is a conpound of the formula: - § B7U
NOV 2004 wherein each R is independently selected froma hydrogen atom or

an al kyl group, and an electrically conductive material dispersed therein.

ool yrer | Soarek gt T ASERALAR, Scfeathdh A nOBERE PSRBT I 1

epoxy r esinreléhically Sohdictiat mateial dispérs@l hemit. et her. 6. A conductor circuit
conprising two adﬁer ents carrying conductors on their surfaces,
respectively, said adherents being bonded with an adhesive fil maccording

to claim4, i } L] : oAl A y
al | ow ngrgs'ai daﬂ%oérali%%% ggn %ﬁ%g&rlﬁg@lk%n%%geﬁ Eaf/?mé?{: #&ggbgﬂ?g)? h@{réﬁgé?lgeen sai d
conduct orignomerAofiptisentit ¢eist ohernhtyrizlrselzatel roaparpasixy iresin antandiengl t o cl ai m
1 wherein the quinoline is selected fromthe group consisting of
2- met hy| fentdnng ginyBethegat hy| qui nol i ne, 4- net hyl qui nol i ne,
6- met hyl qui nol i ne, 7-nmethyl qui noline and 8- nethyl quinoline. 8. An adhesive
filmaccording to claim4 wherein the quinoline is selected from the group
consi stirg of Acomiueidrgircmotomprising twd idhHeepntsc@krying, coadmaoisphgheinol i ne, 6-
nmet hyl qui nol i ne, 7-nmethyl qui noline and 8- net hyl quaidplol,i nte. .

surfaces, respectively, said adherents being bonded with an adhesive film according to

claim 4, and being in electrically connection with each other by allowing said

conductive materials to contact with each other between said conductors.

7. A cationically polymerizable composition according to claim 1 wherein the
quinoline is selected from the group consisting of 2-methylquinoline, 3-
methylquinoline, 4-methylquinoline, 6-methylquinoline, 7-methylquinoline and 8-

methylquinoline.
8. An adhesive film according to claim 4 wherein the quinoline is selected from

the group consisting of 2-methylquinoline, 3-methylquinoline, 4-methylquinoline, 6-

methylquinoline, 7-methylquinoline and 8-methylquinoline.
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