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-"THE | NVENTI ON g§ ‘pe present invention relates to a novel pressure
sensitive adhe 20T € particularly, the present inventief T .th,
to a pressure senS|t up?ed esive tape which is especially SU|1£9£§ﬂE‘\use
in the process of di &g silicon wafer or the |ike and perfformng ui4
bondi ng of chips 10 obtdined by the dicing to a | ead frane. BAEK
THE I NVENTI ON A sem conductor wafer of, flor exanple, silicon o
arsenide is produced in the formof a large dianeter. 15 This gl
and separated (diced) into small el @ESURIGTIES (1 C chips) and is
transferred to the subsequent nounting step. In this process, in
particul ar, tRPBESENEcTA®Ector wafer in the state of being stuck to a
pressure sensitive adhesive tape is subjected to dicing, cleaning, 20

- drying, expanding and pickup steps, and is transferred to the subsequent
bonding step. It is desired that the above pressure sensitive, adhesive

t ape enpl oyedriEam breTsenigergwgiopr wafer dicing step through the pickup
step have an adhesive strength which is 25 so large as to securely hold the

wafer chips in therdécppgseRcIanvanyidd0felates to a novel pressure

sensitive adhesive tape. More particularly, the present

inventionrelatestoapressure sensitive adhesive tape which
) is especially suitable for use in the process of dicing a
S

siliconwafer or the like andperforming die bonding of chips

1¢ obtained by the dicing to a lead frame.

BACKGROUND OF THE INVENTION
A semiconductor wafer of, for ekample, silicon or
galliumarsenide is produced inthe formof a large diametef.
15 This wafer is cut and separated {diced) into émall element
chips (IC chipsi and is transferred to the subsequent
l:) , mountieg .step. In this process, iﬁ particular, the
semiconductor wafer in the state of be’ieg stuck to a pressure
_sensitive adhesive tape is subjected to dicing, cleaning,
20 drying, expanding aﬁd pickup steps, arnd is transferred to -
the subsequent bonding step. |
It _is desiredthat the abovepressure sensitiveadhesive
. tape ‘erﬁployed from the semiconductor wafer dicing step
,t_hrough the pickup step have an adhesive strength which is

- 25 so large as to -secﬁrel'y hold the wafer chips in the dicing



SF 854 2 to drylng steps but mhlch is on such a Ievel t@@gmﬂg, Q@ﬁﬁlve
‘adheres to tgﬁ%§§4er chips in the pickup step. The chips haV|ng been pi cked
up are bonde ead frames wth the use of a die bonding adhesive, such
as an epoxy adhesive, in the die bonding step. Thus, sem conduct or

devi ces are produced. However, when IC chips are extrenely small,
application of an appropriate anount of adhesive is difficult, and there
has occurred such a problemthat the adh&sive overflows | C chips. On the

ot her hand, when IC 10 chips are |arge, there has occurred such a problem
t hat the bondingrwitd ssafpissihat wirichs i sengshcbanhevebe hattt abrathedicoause of ,
for exanple, an insufficient amount of adhesive. Further, the application
of such a di editndisngcadiesiwagdars cHigboriroushe Hherkeforseert.here is a demand
for an inprovenment 15 enabling sinplification of the process. For solving
t he above probl enghevdripisapieg bace: p Seksd tip 4 castheiidreo Lepest fanenaf er
sticking which canperform both a wafer fixing function and a di e bondi ng

function haveviigerher apesed &s€te hondexandlikesJapanaseh Rod edrt dydsdr open
20 Publication No. 2(1990)-32181). Japanese Patent Lai d-open Publication

No. 2(1990) =3@k&kvdi, sehosee QiR exviditS el i vehagdhesktmecbapacteenpri sing
a base and, superlnposed t hereon, an adhesive |ayer constituted of a

conposi ti on \wiGhkdssa £9pRegedea. andRe(BRl Rharty|dG RChde %%tt@.cren%)_l@m ymer,
a general - pur pose epoxy 20 January 2006 SF-854 3
small, appllcatlon of an appropriate amount of adhesive is
O difficuit, and there has occurred such a problem that the
adhesive overflows IC .chips. On the other hand, when IC
10 chips are large, there has occurfed such a problem that the
bonding with satisfactory strength cannot be attained
because of, for example, an ins.Uf_ficient amount of adhesive.
Further, the application of such a die bonding adhesive is
- laboricus. Therefore, there is a demand for an impro‘vement
15 enabling simplification of the process.
For solving the above problems, various pressure
O _ | sensitive adhesive tapes forwaferstickingwhichcanpefform
both a wafer fixing function and a die bonding function hax.re
“been proposed .('see, for example, Japanese Patent Laid-open’
20 Publication No. 2 (-1990) ~-32181).
Japanese Patent Laid-open Publication No.
2(1990)~32181 discloses a pressure sensi_tive adhesive tape
cor_nprising a base and, superimposed thereon, an adhesive

layer constituted of a composition which is composed of a

25  (meth)acrylicacidester copolymer, a general-purpose epoxy -




H

.resjn, a-general-purpose photopol yneri zabl e | ow nol ecul a?20 Jawepozitd, a
thermal |y actgp@shatent epoxy resin curing agent and a photopolynerization
initiator. This adhesive |ayer perforns a wafer fixing function at the
time of wafer dicing. 5 After the conpletion of dicing, when exposed to
energy radiation, the adhesive layer is cured wwth the result that the
adhesi ve strength between the adhesive |ayer and the base is |owered-

Thus, upon picking up of IC chips, the dressure sensitive adhesive |ayer
is detached together with 10 the 1C chips fromthe base. The I C chips with
t he pressure T&EHYI Bi SR UFHER VPP phoappofyustddadd d bad-fpaaesland

heat ed. Consequently, the epoxy resin contained in the adhesive |ayer
exerts a bondiMParengtharmalioradlyivé dakternt efwmdiragiofcutiend &yehips to

| ead frames |15 The adhesive tape for wafer sticking disclosed in the above
publ i cation egbkleghgbopal ymdrdizattondire thicatimg dtd s edhkslies baveting the
step of applying a die bonding adhesive. That is, in the adhesive |ayer of
t he adhesi ve repfforma & watflees Conjroménnstape autkd tuipeno £ e fdired bongd ng
carried out 20 through the energy radiation curing and thermal curing, so
that the éhi gftand dheac dmdnstsi car evfbafideithd,0 wiaah ifsedid eoxtggnel y

| arge strength. Thereafter, generally, wire bonding is conducted via the
refl ow step. r@slikdrionsetha ddtregiafd Dwystrens cuteteReph tHRAFSsugel gess 20
January 2006 SF-854 4 not containing | ead have been devel oped in .order to

.cope Wi th emvier adfestiake pLebhgih. bdbRc8B! thatdREPETAl UsPePland the
{) base is'loweredf Thus, upon picking up of IC chips, the
pressure sensitive adhesive layer is detached together with
10 the IC chips from the base. The IC chips with the pressure
sen;itivé adhesiye layer are mounted on lead frames and
heated. Consequently, the epoxy resin contained in the
adhesive layer exerts a bonding strength to thereby finalize
- bonding of the IC chips to lead frames.
15 The adhesive tape for wafer sticking disclosed in the
~ above publication enables so-called direcf die bonding and
{j enabiesomittingthestepofapplyingeadiebqndingadhesive.
That is, in the adhesive layer of the adhesive tape, all
the components are cured upon the die bonding carried out
20  through the energy radiation curing and thermal curing, so
that the chips ;and lead frames are bonded to each othér with
extremely large strength. |
‘.Thereaftér, génerally, wire bonding is conducted via
.thé reflok step.

25 For use in the reflow step, in recent years, solders
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“the soldérs not containing lead is higher than that of asestyizoal sol der
cont ai ni ng I%ﬁg S4thereby rendering high 5 reflow tenperatures inevitable.
However, when tfie reflow tenperature is high, even a snmall anount of water
contained in the adhesive |ayer would vaporize and inflate, thereby
causi ng the danger of package cracking. Moreover, at the tinme of die
bonding, it is demanded 10 that the adhesive |ayer properly follow the
contour of adherend surface. In particutar, for enhancing the follow
property at the tine of thernoconpression bonding, it is denmanded that the.
el asti ¢ nodulnges ebnthd nddlgediessl haywer bben HeweadbptHeihi oedef to cope
t her roconpr essi on bonding at high 15 tenperatures. However, the above
convent i onal widhesnveés onarea tiais atrickflaatsor yTha mbélsingspenperTherefof e, _
there is still a demand for inprovenent on pressure sensitive adhesives. 20
OBJECT OF THEheN¢BN8ke@N Huet prasedininy dadn hasdreen trde ihawietv of the

~above . state of the prior. art. It is an object of the present invention
to provide amo&@hﬁiﬁw&dxﬂw&ﬁ@ﬂb@@t@ﬂn&dbaﬁa&;théﬁéb?ﬁ@ﬂdﬂiﬁ%?ﬁ&@ﬁ '
reduci ng the water absorption of adhesive 25 curing product and which
enabl es | swerrefgolvheegbaghic @ reR@duhe6i 26b JanuaiowedR06, Shedothe dderapf at
t her nroconpr essi on bondi ng. SUMVARY 'OF THE | NVENTI ON The adhesi ve tape of

the present itB¥pBERONreOMBIHERS, Vel DBRAIANSMoSHPYT WRESEG:JNII AL an
adhesive layer, this adhesive |layer conprising an adherent conponent (A),

an epoxy in the adhesive layer would vaporize and inflate, thereby

@i} causing'the danger of package cracking.

Moreover, at the time of éie bbnding, it is demanded
10 tha? the adhesive layer properly follow the contour of.
adhe{rend surface. In particular, for enhancing the follow
property at the time of thermocompression bonding, it is
demanded that the elastic1nodulus of the adhesiﬁe.layer be

low at the time of thefmocomprgSSion bonding at high
15 temperatures. However, the above conventional adhesives
are unsatisfactoiy in this respéct; Therefore, there is

{) - - still a demand for improvement on preésure sensitive

adhesives.

20 OBJECT OF THE INVENTION
1.Thepresentiﬁvehtionhasbéenmadeinviewoftheabove_
,stéte of the prior‘art. It is an object of the present
invention to provide an adhesive‘tape having an adhesive
_layerwhichenablesreducingthewaterabsorptionofadhesive

25 curingproductandwhichenablesloweringtheelasticmodulus



_re5|n (B) a thernally actlve Iatent epoxy resin curlngzamgmm”yjdab,,, an
‘ener gy radlatlﬁqﬁpolynerlzable conpound (D) and a photopolynerlzatlon
initiator (E) c) wherein either or both of the epoxy resin (B) -and
energy -radiation polynerizable conpound (D) have a dicycl opentadi ene
skeleton in its nolecule or nolecules thereof. In the present invention,
it is preferred that the epoxy 15 resin (B) have a dicycl opentadi ene

skel eton and be represented by the formgla: 20 wherein n.is an integer of
O to 10. It is also preferred that the energy radiation polynerizable

conpound (D) bagecardacyehepabtatibessesiskebehanngnd be represented by the
fornmula: 25 20 January 2006 SF-854 6 0 p 11 r CH2=CRCOH2C CH OCCR= CH 2 2

wherein Ris a hydrogen atomor a methyl group. 5 By the present invention,
there is provided an adhesive tape having an adhesive |ayer which enabl es

reduci ng the suwatigryapsorpti eRvekTagResi ve curing product to thereby avoid
package cracking at the tinme of reflow and which enables |owering the

el astic modul us th?ﬁ@‘%fdk?ésfxﬁ@ﬁ:@%%ogﬁr@ﬁé'ﬁé&&@‘i%@'e@&fo% EBRpeRYegNSUr e

high capability of follow ng the" contour of adherend surface.
5 a base and, superimposed thereon, an adhesive layer, this

adhesivelayercomprisiﬁganadherentcomponent(A),anepoxy
resin (B}, athermallyactive latent epoxy resin curing agent

%:)_ _ (C), anvenérgy radiation polymerizable compound (D} and a
photopolymérization initiator (E),

10 wherein eitherorbothoftheepoxyreSin(B)andenergy
radiation polymerizable compound (D} have a
dicyclopentadiene skeleton in its molecule or molecules
theredf.

Inthepresentinvention,itisprefefredthattheepoxy

15 resin (B) have a dicyclopentadiene skeleton and be

represented by the formula:

€Hy—CH —CH, — O —CH~——CH2-~0 CH;-——-‘CH-——CHZ—O '

) (5@3 @3/ o

0,
'wherein n is an integer of 0 to 10.

20

- It is also preferred that the energy radiation
polymerizable compound (D) have a dicyclopentadiene
skeleton and be represented by the formula:

25




iDETAILED 'DESCRI PTI ON OF THE | NVENTI ON As nent i oned abovea)Jdnaaqdhmslve tape
of the presen F$%a i nvention conprises a base and, superinposed thereon, an .
adhesi ve | aye i s adhesive | ayer conprising an adher ent conmponent (AQ,
an epoxy resin (B) , athermally active latent epoxy resin curing agent
(©, an energy radiation polynerizable conpound (D) and a

phot opol yneri zation 20 initiator (E), wherein either or both of the epoxy
resin (B) and energy radiation polyneri¢able conpound (D) have a

di cycl opent adi ene skeleton in its nolecule or nolecul es 20 January 2006
SF-854 7 thereof. First, each of the conponents constituting the adhesive
| ayer will be describ€d in detail below Although acrglic, polyester,

uret hane,. silicone a 5 natura Rressure sefisi tive adhesives and

ot her variou e fpress iti aEF sives_can be used as
t he adherent Qﬁ% iﬁcm gci al p&ﬂg %@ Hdpr esent
invention to enploy acrylic prf ensi/ti ve adhesives. 10 ‘As the
acrylic ‘pressure sensitive adhesiwes, there can be nentioned, for exanple,
a (neth) acrylic ester copolynmer conposed of structural units derived from
a (nmeth) acrylic ester nononer and a (neth) acrylic acid derivative. As
the (meth) acrylic ester nononer, use can be nmade of any of a 15 (neth)
acrylic acid cycl odldadire® drs, abényzidogaretatormory laatretdnd ggfomph) acrylic
acid al kyl ester having an al kyl group

5 By the present invention, there isprovided an adhesive

R

©

tape having an adhesg’.ve leyer which enables reducing the
water absorptionof edhesive curing product to thereby avoid
'package crac_king at the time of reflow and which enables -
lowering the elastic modulus thereof at thermocompression
IOI bonding to thereby ensure high capability of following the

contour of adherend surface.

DETAILED DESCRIPTION OF THE INVENTION
As mentioned above, the adhesive tape of the present
J - 15 invention comprises a base and, superimposed thereoﬁ, an
adhesive layer, this adhesive layer rco.mprising an adher_ent
component (A}, an epoxy resin ‘(B) . athermally active latent
epoxy resin curing agent (C), an energy radiation
bolymerizable compound (D) and a photopolymerization
20 initiator (E), | |
wherein either orbothof the epoxy resin (B) and energy
radiation polymerizable compound (D) have a

dicyclopentadiene skeleton in its molecule or mo-l_écules



~of 1to 18 carbon atons. Of these, it is especi al ly prefgyjfdantogse a

"~ (et h) acrylggrggid al kyl" ester having an al kyl group of 1 to“18 carbon

at ons, such h 1hy| acrylate, nethyl 20 methacrylate, ethyl acrylate,

et hyl nmethacrylate, propyl acrylate, propyl nethacrylate, butyl acrylate
or butyl nethacrylate. As the (meth) acrylic acid derivative,. there can
be nmentioned, for exanple, glycidyl (neth)acrylate having a glycidyl group
or hydroxyethyl acrylate having a 25 hyd@droxyl group. 20 January 2006
SF-854 8 The content of structural units derived from glycidyl

(et h) acryl atttharedte (nmeth)acrylic ester copolymer is generally in the
range of 0 to 80 nol% preferably 5 to 50 nol% Introduction of a glycidyl
group in the (nettpimea,yddch of Bt esmcopehyseonenhaneesgtthe canpat vdil ity
of the (nmeth)acrylic ester copolynmer with the epoxy resin (B), increases

the Tg of curiaiygpreducthbantbsealba®simndetaPr avergnt of thermal stability.
I ntroduction of a hydroxylated nononer, such as hydroxyethyl acrylate, in

the 10 (meth)acrylaiaiRfidH 2€eRAlMWIEbogeislticlrat 88c€RRKED! £1 D0cOhe ARG
adherence to adherends and préssure sensitive adhesive properties. The

ol ecul ar sweir@dfityQf1 acipfd L JHESAWE RENsi iV aBNeSIdESnd other
i spreferabl yl00, 000or greater, still preferably 15 in the range of 150,

000 to I, 00G5:QQ0:s ];l&%e&laqs%utw Eir%%sh?:@pgéﬁgﬂﬁfz’v@faé‘l%é/“r&s PEggsure
sensitive adhesives i's generally 20C or below, preferably in the range of
about  -70 t@0GseH1& LG IHHIRSRY &SIl dd V& ) adheS I Me S JAVE a1y
O preferredinthepresent inventionto employacrylic pressure
| sensiti#e adhesives. |
10 '~ As the acrylic pressure sensitive adhesives, there can
be mentioned, for example, a. (meth)acrylic ester co;_-aolymer
composed of structural units derived from a (meth)acrylic
ester monomer and a (m_eth)acrylic acid derivative. As the
'(meth)acrylic ester monomer, use caﬁ be made of any of a
15 {(meth)acrylicacid cycloalkyl ester, benzyl (meth)acrylate
and a- (meth)aérylic acid alkyl ester having an alkyl group
| D : l‘ - of1+tol18 carbon ai;oms. Of these, it is e‘specially preferred
~tousea (meth)acrylicacid alkyl ester hav-in.g analkyl group
of 1 to 18 carbon atoms, such as methyl acrylate, methyl
20 methacrylate, ethyl acrylate, ethyl metﬁacrylate, -propyl
‘acry_late, propyl methacrylate, butyl acrylate or buty]_.
methacry}.a_te. As the (meth)acrylic acid derivative, there
.can be mentioned, for example, .glycidyl {(meth)acrylate

having a glycidyl group or hydroxyethyl acrylate having a

25 hydroxyl group.




stickiness. at roomtenperature (23C). 20 ..Epoxy resi nthawmubg 06
“di cycl opent adi ene, skel eton, used as the epoxy resin (B), each have a
‘dicyclopenta&ﬂ%ﬁ%‘ skel eton and a reactive. epoxy group in the nol ecul es
thereof . The epoxy resins are generally solid at roomtenperature, and
the softening tenperature thereof is preferably in the 25 range of-about 40
to 90C, still preferably 45 to 80C, and 20 January 2006 SF-854 9 optinally
50 to 70C. The nol ecul ar wei ght of such 8poxy resins having a

di cycl opent adi ene skeleton is preferably in the range of 430 to 3000,

still preferably TH@ t6n2500.of abduephicaBlury t1DOR rtiee2000om BE cdpigy
equi val ent of epoxy 5 resins having a dicycl opentadi ene skeleton is

preferably iguddng acapdatel ih5QHe0 (10 )a/leq.l %t iddted efopicalimer26@ to 800
g/eq, and optinmally 210 to 400 g/eq. Anong these epoxy resins (B) having a

di cycl opent adjegRe 2135k 8t OHe Fdnde oFsSpees Ad wmolref pieed rhe1onplQy 580 epoxy
resin 10 of the forfula: 15 wherein nis an integer of O to 10. This nis

preferably g jignt eﬁﬁfr@éu@ti@n?yf_ag?ﬁ.ﬂrl:iﬁﬁf AR ¥n OnbomerhYlaxrynes of
epoxy resins whose n values are different romeach other within the range

O Dot 0 19 e 212 BBl omeds o nERax Y neBbRohRYAg 13y ehapent adi ene

skel eton. For 20 exa as such epoxy resinm xtures, there can be

ment i oned ﬁﬁﬁg%ﬁ%%&%k@% &4%&%4%&3%%&@WWwd

by Ni ppon Ka ese epoxy resins. havi di cycl opent adi ene

skeleton mayhe.used tRdi ¥,dya! LyrOhg! Br68IBENAhLORealizes an
;J improvement of thermal stability. Introduction of a
| hydroxylated monomer, such as hydroxyethyl acrylate, in the
10  (meth)acrylic ester copolymer faciiitates controlling of
the adherence to adherends and pﬁessure sensitive adhesive
properties.
The molecular weight of acrylic pressure sensitive
- adhesivesispreferably 100,000crgreater, still prefera.bly
15 in the range of 150,000 to 1,000,000. The glass transition
terﬁperature of acrylic. pressure sensitive adhesives is
(_) | generally 20°C or below, preferably in the range of about
=70 to 0°C. The acrylic preSs_ure sensitive adhesives have
stickiness at room temperature (23°C).
20 _ B .Epoxy resins having a dicyclopentadiene skeleton, used
as the epoxy -.resin (B}, each have a dicyclopentadiene
| ékeleton and a reactive epoxy group in the molecules thereof.
The epoxy resins are generally solid at room temperature,

and the softening temperature thereof is preferably in the

25 range of about 40 to 90°C, still preferably 45 to 80°C, and



)
.25 Wien, ‘as the epoxy resin (B), an epoxy resin having 2 jaeaf2008006
SF-854 10 a gl gyf! opentadi ene skeleton is used w thout combination wth
ot her general - purpose epoxy resins described |ater, the epoxy resin is
preferably added in an anount of 5 to 1000 parts by weight, still
preferably 50 to 800 parts by 5 weight, and optimally 100 to 600 parts by
wei ght, per 100 parts by weight of the above adherent conponent (A).
Further, as the epoxy resin (B) , the efoxy resin having a
di cycl opent adi eneskel et on may be used in_combination with other
gener al - pur p&$E1E&FAY PEstas! 0 As- t Fdegardeablpyr peseht10fepasly greins, it
is preferred to use an epoxy resin having a nol ecul ar wei ght of about 300
to 2000. It iresdgpediealing apdefteriepetrvadsena Yoot bn praferatily |iquid
epoxy resin of 300 to 500 nol ecul ar wei ght and an ordinarily solid epoxy
resin of 400 irothe0faneé eciukddd weiyhiQ, Bid ldppxpfegablal 860 16 F0Guch
gener al - pur pose epoxy resins is generally in the range of 50 to 5000 g/eq.

As such generald pptposélepdd0 toegD08, ther epoary bguienfeatedf dmrxexanpl e,

gl ycidyl ethers of phenols such as bisphenol A, bisphenol F, resorcinol,
phenyl nov6l akreaicsc hesahgnavol akel gberet @yl et hetsl ef0r20i 3 gd et o Ispich as
but anedi ol , pol yethyl'ene glycol and pol ypropylene glycol; glycidyl ethers
of carboxyl i dnachdsrasgehofsiFhtthaloco gfed, ssDphthwdferacid 200 to
tetrahydrophthalic acid; glycidyl or alkylglycidyl epoxy resins obtained
by substitutigng aneact bwe bpdingenybondedo23ohogdehi.t rogen atom of aniline
i socyanurate or the like with 20 January 2006

gi) Among these epoxy resins (B) havingadicyclopentadiene

skeleton,itisespeciallypreferredtoemployanepoxyresin

10  of the formula:

CH,-—¢cH—cH,—o0 Ch—CH—CH,—O0

No” | Ng” ,
I s
o = ‘
15 wherein;lisanintegerof()to10. Thisnis preferably

. an integer of 0 to 7, still preferably 0 to 5.
L). 'Mixtures of epoxy'resihs whosé n'éélues are different
from each other within the range of 0 to 10 are aﬁailable
astheepoxyresiﬁhavingadicyclopentadieneskeleton. For
20 example,assuchepbxyresinmixtures,therecanben@nticned
epoxyresinsXD—lOOO—LandXD—lOOO—ZL(tradenames,produced

by Nippon Kayaku Co., Ltd-)f_ |
Theseepéxyresinshaviﬁgaidicyclopentadieneskeleton

may be used individually or in combination.

25 | When, as the epoxy resin (B}, an epoxy resin having



g T T S T
_SF-854 11 a glycidyl group; and so-called alicyclic epog sigsagbicticned by,
for exanple, k%izing ani ntranol ecul ar carbon to carbon double bond to
t her eby incor%ﬁ"#e an epoxy group therein, such as vinylcyclohexane
di epoxi de, 5 3, 4-epoxycycl ohexyl net hyl - 3, 4-di cycl ohexanecar boxyl ate and
2- (3, 4-epoxy)cycl ohexyl -5, 5-spi ro(3, 4- epoxy) cycl o- hexane- m di oxane. O
t hese, bisphenol glycidyl epoxy resins are preferably used as the
gener al - pur pose epoxy resins. These 10 Heneral - purpose epoxy resins can be
used individually or in conbination. In the present invention, at |east

ei ther of theaehecgylopaniadieone potyhetorabd ersmahpdthdutDrodbsonithed | at er
and the epoxy resin (B) nust have a dicycl opentadi ene skeleton 15 in the

nol.ecul e t herebth Missnr @ndhel -epoxyosesepoxXB)resiepoyseesbadhaviteg ,a

di cycl opent adi ene skel eton is not used and ot her general -purpose epoxy
resins (not havéngpaxy dt€yth opensf ereh Skeddian)imsa emphayed( sher use is
made 20 of energy radiation polynerizable conpound (D) having a

di cycl opent adi goe ;sdqed@tkgn)n,ei@m,oglaqulgg@@fakaﬁmppwa:o BPOX pak@S RS are
preferably added in an amobunt of 5 to 1000 parts by weight, stil

preferabl y 50,4 09860 £1ad loptimaraiyghioo tandoopbares Iy 104 ghe ,68@Pabbs by
wei ght, per 100 parts by 25 weight of the above adherent conponent (A). 20
January 2006 Sfr89%4}veight of the above adherent component (A).
| Further, as the epoxy resin (B), the epoxy resih having
U a Fiidyclopentadiene skeletonmaybe usedin combination with
other general-purpose epoxy resins. Asthe general-purpose
10 epoxy resins, it is preferred to use an epoxy.resin having
a molecular weight of about 300 to 2000. It is especially
preferred to use a blend of an ordinarily liquid epoxy resin
of 300 to 500 molecular weight and an ordinarily SOlid epoxy
. resinof 400 to 2000 xﬁolecular weight. The epoxyequivalent
15 of such general-purpose epoxy resins is generally in the
range of 50 to 5000 g/eq. As such general-purpose &poxy
4\) resins, there canbementioned, for example, glycidyl ethers
of phenols such as bisphenql A, bisphencl F, resorcinol,
phenyln.ovolak and cresol novolak; glycidyl ethers of
20 "alcohols such a_s,' butanediol, polyethjglene glycol -and
polyp;&opylene glycol; glycidyl ethers of-carboxylic. acids
such és-'phthalic_ acid, isophthaliec acid and
‘tetrahydrophthalic acid; glycidyl or alkylglycidyl epoxy
resins obtained by substituting- an'activg hydrogen bonded

25 toa nit'rogen atom of aniline isocyanuraté or the like with



.Wen the‘epoxy resin having a dicycl opentadi ene skel et orpd Sanuagcoob
conbi nation w t her general - purpose - epoxy resins, the sum of added
epoxy resi nsvﬁlitz% s preferably in the range of 5 to 1000 parts. by weight,
still preferably 5 -50 to 800 parts by weight, and optimally 100 to 600 - -
parts by weight, per 100 parts by wei ght of the above adherent conponent
(A). In this conbination, the proportion of epoxy resin having a

di cycl opent.adi ene skel eton to ot her genéial - purpose epoxy.resins is
preferably in the range of 10 1 : 99 to 99 1, still preferably 5 : 95 to

50 : 50, and agpycirilyrb@pQ0and séb-calB@d dhicybiiorpbyidesioke:d atamt epoxy
resin curing-agent (C) is a curing agent of such a type that it does not
react wth tie, epoxyanpden okBHiati ngani herprohtdttabubrbohen dweat@d 15 to

a certain tenperature or above, is activated to thereby react with the

epoxy resin (dublhboadttyancargf ihberbbearal 4y epebiwerbapetieepirxy resin
curing agent (C) can be acconplished by various nethods, for exanple, the

met hod wher ei gu@ftd/ 6 iSREEHRS rAdd Ak aitkbpdkcadj on) are formed by chem cal
reaction induced by heating; the nmethod wherein the thernally active

l'atent epoxy 3 efldpo:gySHRIGAIM Ry -3, 54-apl & d SR8FSRE 4 b da HROXY resin
(B) at about roomtenperature but, "at high tenperatures, is dissolved in

the epoxy resify (B)(F,aIhR:8A%JdidHaLA & BUddg- 28 reagtd Qe idig-met hod
wherein the curing (agent is)s;e}ng’l osed 20 Januar%}g:ZOgsG SF- 85 1C in a

mol ecul ar si gug, Ad '_sqhilog{%q.l@qd at high tenperatures to thereby initiate a
curing reaction; and the nmethod wherein

_{:) _ | O?'these, bisphenol glycidyl epoxy re;ins are
preferably usedas the general-purpose epoxy resins. Theée
10 general~purpose epoxy resins can be used individuélly or
in.combination. |
In the present invention, at least either of the energy
radiation polymerizable compound (D) described later and
the epoxy resin {B) must have atjicyclopentadiene skeleton-
15 in the molecule thereof.
When, as the epoﬁy resin (B), epoxy resin havihg-a
{D - dicyciopentadiene skeleton is not used and other
general;purpose EPORY resins (not having a
dicyclopentadiene skeleton) are employed (when use.is made
- 20 éf energy radiation polymerizable compound (D) having a-
dicyclopentadiene skelgton), the other general-purpose
'epoxy resins are preferably’added.in ah amount of.5'to 1600
parts by weight, still preféfably 50 to 800 parﬁs by weight,
. .and optimally 100 to 600 éarts by weight,'per 100 parts by

25 weight of the above adherent component (A).



S
-

u:se IS rréde of m crocapsules " The ther rral I y active Iaten;go wwgml n

“curing agents 5 (C) can be used individually or in conbination. In

particul ar, &®§3hdi am de, im dazol e conpounds and mi xtures thereof are
preferably used as the thermally active .l atent epoxy resin curing agent
(C. The thermally active |latent epoxy resin curing agent 10 (C) is
generally used in an amount of 0.1 to 20 parts by weight, preferably 0.5
to 15 parts by weight, and optimally 1j40 10 parts by weight, per 100
parts by weight of the sum of epoxy resin having a dicycl opentadi ene

skel eton and othe%hegegggagpg§§p9§%lgpgéylﬁ?sbnalc%@l Brergreri@nd adi ation
pol yneri zabl e conpound having & dicycl open adi ene "skel eton, used as the

energy radiatd,on .ol yoerdzable o P} enhenar djeaust opsntadi ane

skel eton and one or nore, preb rably 2 to 10, energy Tadi ation

pol yrier i zabl &, gr.gupsc ] g, L BBl eGHI-G el Opﬁigzdyf%egnéo(mgw@femwt of

the energy ra I 'oNn po yneriza conp iIs generally in tthe range

pol yrier i zabl & SASAE N Bt 4°80CH f%?%%t 26t bl FEFLERT A o use
gi gggelzfoaﬁvgi pgbﬁﬁlrléaale cogg@und Eﬁlmagiguhao 20 g@@%ﬁthgOOG

by weight, per 100 parts by weight of the above adherent

component (A). Inthiscombination, the proportionof epoxy

U resin having a dicYclopentadiene skeleton to other

general-purpose epoxy resins is pr_eferaialy in the range of
10 1 : 99 to 99 - 1, still prefefab_ly 5 : 95 to 50 : 50, and
optimally 10 : 90 to 40 : 60.

The thermally active latent epoxy resin curing agent

(C) is a curing agent of such a type that it dbes not react

with the epoxy resin .(B.) at room temperature but, when heated

15 +to a certain temperature or above, is activated to thereby
react with ﬁhe e-poxy resin (B) .‘

) | ' " The activation of the thermally active latent époxy

- resincuringagent (C) canbe accbmplished by variocus methods,

for example, the method wherein active species {anion and

20 cation} are formed by chemical reaction induced by heating:;

the method wherein the thermally active latent epéxy resin

curing agent (C) is stably di_sperséd in the époxy resin (B).

at abouf room tempera-tu‘re, but, - ai_t high temperatures,l is

dissolved inthe epoxy resin (B) to thereby initiate a curing

25 reaction; the method wherein the curing agent is encleosed



.5 whereih Ris a hydrogen atomor a methyl group, prefezghinmag Jtedr ogen
atom As the energy radiation pol ynerizable conmpound (D) having a
dicyclopenta@ﬁ@ﬁ@ skel eton, there can be nentioned, 10 for exanple, R-684
(trade nane, produced by N ppon Kayaku Co., Ltd.). The energy radiation
pol ymeri zabl e conpounds (D) each having a dicycl opentadi eneskel eton maybe
used individually or in conbination. 15 When, as the energy radiation

pol yneri zabl e conpound (D), an energy t#adiati on pol ynerizabl e conpound
having a dicycl opentadi ene skeleton is used without the use of other
gener al - pur paseaenenlgyunadi aikeos palyieriaadhed conmoiutds enteacytilnesk | at er,
the energy radiation polynerizable 20 conpound (D) is preferably added in

an amount of Q. thdxHPdnipabts Dyumeighbacstibhl Apefrs ablthodlHar200 parts
by weight, and optimally 20 to 100 parts by weight, per 1.00 parts by

wei ght of t hgsabgye radhe @t oM «A) - 20 January 2006 SF-854 15
Further, as the energy radiation polynerizable conmpound (D), the energy

radi ation pol yner ipgabl g £REPOYNG AN Mg+ 8ntdigye) dRahadh 8Ny Shefd Bt on may

be used in conbination wth ©ther general -purpose energy radiation -

pol ymeri zabl g5 e%p%gn%%-edgfiﬁca%%@n 13058, eRERAV 3t | 9R

pol yneri zabl e- Conpounds eac ave at | edst one pol yneri zabl'e ~doubl e bond

g Qeopvlagg pEriBRNSY, RS RSRHR, Wil ecRburidgRR al Iy TN the
mixtures thereof are preferably used as the thermally active
{;) . latent époxy resin curing agent (C).
The thermally active latent epoxy resin curing agént
10 (C) is generally used in an amount of 0.1 to 20 parts by
weight, preferably 0.5 to 15 parts by weight, and optimally
1 to 10 parts by weight, per 100 parts by weight of the sum
_bfepoxyresinhavingacﬁcyclo@entadieneskeletonandother
general—purpose_epoky resins.
15 The energy radiation polymerizable compound having a
dicyclopentédiene'skeleton, used as the energy radiation -
{:) ‘ polymerizable compound (D), has a dicyciopentadiene
skeletonandcﬁuaormore,pteferablyZix;lO,enérgyradiation
pdiymerizable groups in the molecule thereof. The
20 molecular weight of the energy radiation éolymerizable
compound (D) is generally in the range of about 150 to 840,
Apreferably 250 to-500.
As the energy radiation polymerizable compound having

é‘dicyélopéntadiene skeleton, preferred use is made of a

25 polymerizable compound of the formula:



,preferabfy 300 to 10,000. For exanple, 10 |ow nol ecul ar-ygi fﬂggp ounds as
- disclosed in nese. Patent Lai d-open Publication Nos. 6 96956
and 60 (198§ 21223139 are widely used as the above general - purpose
energy radi ation polymerizabl e conmpounds. Exanpl es thereof include

acryl ate conmpounds, such as 15 trinethyl ol propane triacryl ate,
tetranet hyl ol met hane tetraacrylate, pentaerythritol triacrylate',

di-pent aeryt hritol nonohydroxypentaacryl ¥ e, dipentaerythritol
hexaacryl ate, 1,4--butylene glycol diacrylate, 1,6-hexanediol diacrylate
and pol yethyl ene 20 glycol diacrylate. FurthernDre use can be nade- of

ol igoner. acrylate conpounds having a functional group such as hydroxyl or
-carboxyl, for exanple, an oligoester acrylate, a urethane acrylate

ol i goner, an epoxy nodified acrylate; a polyester 25 acrylate, a polyetter
acrylate and anitaconic acid oligoner. 20 January 2006 SF-854 16 \When, as

. -the energy radiation | ymeri zabl e conpound (D), enepgy radiation
pol yneri zabl e conpoun@ havi ng a_~t~¢ nt adi ene s%%leton is not used and
only ot her ner al e_engr gy ‘ i ol yneritkabl e conmpounds 5 (not
having a di cYebpeeiRGiOht, Cke ! QHYPECR=ETE, nade of
epoxy resin (B) having a di cyclopent adien skel eton), the other

- gener al - purpose energy radiati on~Jpol yneri zabl e conpounds are preferably
added in an anount of 0.1 to 500 parts by weight, still preferably 10 to
200 10 pagts by weight, and optimally 20 to 100 parts by wei ght,
4;) wherein R is a hydrogen atom or a methyl group,
= prefefably a hydrpgen atom.
As the energy radiation polymerizable COmpound {D)
havingadicyclopentadiene skeleton, there canbementioned,
10 for example, R-684 (trade name, produced by Nippon Kayaku
Co., Ltd.).
The energy radiation polymerizable compounds (D) each
havingadicyclopentadiene skeletonmaybeusedindividually
~ or in combination.
| _é;)_;_ | 15 . When, as the_ene;gy radiation polymerizable compound '
| (D), an energy radlatlon polymerlzable compound having a
dlcyclopentadlene skeleton is u,sed without the use of other
general purpose energy radiation polymerlzable compounds
described later, the energylradiation polymerizable
20  compound (D) is preferably added in an amount of 0.1 to 500
‘parts by weight, still preferably 10 to 200 parts by weight,
and optimally 20 to 100 parts by weight, per 100 parts by

_we‘ight of the above adherent compbnent (B).



~ per 100 ﬁarts by wei ght of the above adherent conponent .., t he
. energy radiation_pol ynerizabl e conpound having a dicyclopentaalene skel et on
is used in coﬁ%ﬁﬁgtion w t h. ot her general - purpose energy radi ati on
pol ymeri zabl e 15 conpounds, the sum of added energy radiation : :
pol yneri zabl e conmpounds (D) is preferably in the range of 0. | to 500 parts
by weight, still preferably 10 to 200 parts by weight, and optinally 20 to
100 parts by weight, per 100 parts by wegght of the above adherent
component (A) . In this conbination, 20 the proportion of energy radiation

pol yneri zabl e conpgpiige r hayichg &n&h @y ehapent adiengmskaleiar ¢ompbhed
gener al - pur pose energy radi ati on pol ynerizabl e conpounds is preferably in

the range of {ipy, et 8n88gy dadSAtidn PR AIAIMBHI10 conBBuh@ K8vindla and
optimally 40 : 60 to 50 : EO. 25 The adhésive conprising the above energy

radi ation 20 JAAHApARiFHSaftel étcRAYTBE 2804 & L EBRBYAL thBW HILR

di cycl opent adi ene skel eton and/or other "general - purpose energy radiation

PoL YITer | 2abl e QPR 1S UL IRANLE) N JIHAUALRA Hddy o dd gt . AS the

light, use is made of, for “ex Vi 0 i ght M xing of the

phot opol yiser | Zai Al rALOBhELILAchOE BRAYE,AdaRsLte gnabl es. reduci ng |

not only the ti po Irzatron-and curing t also the irradiation

O o) SMISRAA A L 3408 8, FET U6 S ot o 0 2rono
ezl N ot MY A boREMEP L Re hSPBEGRY ciRhRYe. PRRECBLLEGRMI We EIRET
i:)‘ thereof is generally in the range of about 100 to 30,000,
preferably 300 to 10,000. For example,
10 low-molecular-weight compounds as disclosed in Japaneée
Patent Laid-open Publicatién Nos. 60(1985)-196956 and
60(1985)~223139arewidelyusedastheabovegeneral—purpose
enexqgy radiétion polymerizable compounds. Examples
thereof include acr?late compounds, such as
IS trimethylolpropane triacrylate,'tetramethylolmethane
tetraacrylafe, pentaerythritol triacrylate,

() | dipeﬁtaerythritol monohydroxypentaacrylate,
dipentaerythritol hexaacrylate, 1,4-butylene glycol
diacrylate, 1,6—hexanediol.diacrylaté and polyethylene

20 .glycol diachlate.

; Furthermore, use can be made of oligomer acrylate
compounds having a functional group such as hydroxyl'or
Earboxyl, for e#ample, an oligdester acrylate, a urethane.
acryiaté oligomer, an epoxy modified acry.late, a polyester

25 acrylate, apolyetheracrylateandanitaconicacidoligomer.



acid,'neﬁhyl benzoi nbenzoate, benzoi ndi nethyl ketal, 2, 4o january 2006
-diethylthio&&n one, hydroxycycl ohexyl phenyl ketone, . 15 benZyl di phenyl
sul fide, tetranethyl thi uram nonosul fide, azobisisobutyronitrile, benzil,
di benzyl, diacetyl and 3-chl oroant hraqui none. The above

phot opol yneri zation initiator. (E) is generally added in an amount of 0.5
to 15 parts by weight, 20 preferably 1.0 to 10 parts by weight, and stil
preferably 1.5 to 6 parts by wei ght, pet6100 parts by weight of the sum of
energy radi ation polymerizabl e conpound having a dicycl operitadiene

skel eton and ot hewhgapesalthpuepesey eadi gyioadal ymoar ipod byl czrgiluend
conpounds. 25 The adhesive | ayer of the adhesive tape of the present 20
January 2006 (5F-824e18y irAveAtion b®lgarpasedlefl cbheoahavaazdher ent
conponent. (A) epoxy resin (B) , thermally active |atent epoxy resin

curing agendicQrlopenerdyehadisatileropoliymeri-zabka eaapeuny EBheand
phot opol yneri zation initiator (E) as essential conponents. 5 The adhesive

layer Conposg_dn@&a&hgu@peg@ EREPYPERL 81 aPdsn A ARSI AH 1S cOfnprindg curabl e
by energy radiation and. - al so curabl e by heating. Thus, the adhesive tape

can be used @3canadeshyeyEPEpRALERH: EhXING 12 drlY8 td ERp ObyEEGWHEn and can
be used as an adhesive f or”thernoconpression bonding 10 of chips to | ead

frames at thggkl ﬂ?-n‘%{dé@fn%%yﬁgzy ALERQUER) HAYhd @eaq@g@mb%%%ia@&e%ndi ng is
generally performed by heating at 80 to 150' C,” the adhesive |ayer of the

e BeIBY T, o B e ACe b=t Sabeamecature
k) o polymerizable compounds are preferably added in an amount
of 0.1 to 500 parts by weight, still p_ref'erably 10 to 200
10 - parts by weight, and optimally 20 to 100 parts by weight,
per 100 parts by weight of the above adherent component (A) .
- When the energy radiation polymerizable compound
having a dicyclopentadiene skeleton is used in combination
with other general-~purpose eﬁergy radiation.polymerizable
15 - compounds, the sum of added energy radiation polymerizable
compbunds- (D) is preferably in the range of 0.1 to 500 parts
1;9 | by weight, still preferably 10 to 200 parts by weight, and
| optimally 20 to 100 parts by weight, per 100 parts by weight
of the above adherent compénent (A). In this combination,
;20 " the proportion of energy radiation.polymérizable compound
héﬁing é dicyclopentadiene skeleton to other
' génerél—pufpose energy radiation polymerizable compounds
ispréferablyintheiangeof]_:99to99:Il,Stillpreferably
20 : 80 to 70 : 30, and optimally 40 : 60 to 50 : 50.

25 The adhesive _comp:i_sing the above energy radiation



15 follow the contour of adherend surface to thereby enaly enuabimiohi ng a
secure bondin% of chips to lead frames. Finally, a curing product of high
i npact resis§ ¥ can be provi ded by thermal curing. Further, the curing
product has an excell ent bal ance- of shear strength and peel 20 strength,
and can retain satisfactory bonding properties even if exposed to severe
thermal and hum d conditions. Still further, the water absorption of the
curi-ng product of adhesive layer is soltow that the occurrence of package
cracking at the reflow step can be reduced. .25 For the purpose of

i nparting el golikinealikybeentugidwes ROvIAguaEYcR2006pSitt 8849 speapeini es
after die bonding, the pressure sensitive adhesive |ayer may be | oaded

with an el ectyhidyal! btﬁ_@@dg@hg\_ﬁsl-%hkb@ées@ﬁar@sgz gakdatsbhver, copper,
ni ckel, alum num stainléess steel, carbon, ceramc or a material obtained

by 5 coati ngp@l%%'rizﬁb@@idﬁﬁ{ﬁcﬁfn&shfs|dd&%d’%%5n$5€'i‘f@irf&ﬂi$‘@éd wif®

inparting thermally conductive properties, the pressure sensitive adhesive

layer may bejligagded %%Eﬂe%ib'ﬁ_%r,r@é i’smﬁ@?%tﬁy@e;{jﬂlﬂbfl&,%@%Qa%&og_@tq’

silver, copper, nick al um num stainless steel, silicon, germani um or
ot her 10 yetg%%hg_naterial or an alloy thereof..  These additives may be
added in an anount of about 10 to 400 parts by weight per 100 parts by

wel ght of (1 he adhaslyfqCormRaRehhot0anel e  1COMMBRCM b fudoB (B)Cifc + B).

Thi s -adhesi ve | ayer ca | oade an— organi c yi socyanate

conpound, an, BLIBRE6<PONLII ne GEIPRN ARML; A0 4 Ky HTRE 0 opeaul ate
ﬂ;) polymerization and curing but also the irradiation dose.
The photopolymerization initiator {(E) can be selected
10 from among, for example, benzophenone, acetophenone,
benzoin, benzoinmethyl ether, benzoin ethyl ether, benzoin
isopropyl éther, benzoin isobutyl ether, benzoinbenzoic
acid, methyl benzoinbenzoate, benzoindimethylketal,
2,4—diéthylthiox§nthone,hydroxycyclohexylphehylketone,
15 benzyl aiphenyl sulfide, tetramethylthiuram monosulfide,
azobisisobutyronitrile, benzil, dibenzyl, diacetyl and
{) | B—chioroénﬁhraquinone.
The abéve photopolymerization initiator (E) is
generally added in an amount of 0.5 to 15 parts by weight,
200 preferably.l.o to 10 parts by weight, and still preferably
1.5 to 6 papté by wéight,‘per_100 parts by weight of‘the
sum of enefgy radiétion polymerizable compound having a
diéyclopentadiene skeleton and other general-purpose
energy radiation pﬁlymerizable compounds.

25 The adhesive layer of the adhesive tape of the present




and cohes$ive strength thereof before exposure to energy 20rR@uadyizmos The

organi c poly%ﬁg‘%fnate conpound can be, for exanple, 20 selected from
anong ar omat i "g yi socyanat e conmpounds, aliphatic polyisocyanate
conpounds, alicyclic polyisocyanate conpounds, trinmers of these

pol yi socyanate. conpounds and i-socyanate-term nated urethane prepol yners
obt ai ned. by reacting these pol yi socyanate conpounds wi th 25 pol yol
conmpounds. Specific exanples of the orgddic 20 January 2006 SF-854 20

pol yi socyanat e conpounds include 2,4-tolyl ene diisocyanate, 2,6-tolylene
di i socyanat e,ire3x0xiydry b eneonthid sser p@nah € ,abdyd axiykbykanecshpsoeyangt e,

di phenyl net hane- 4, 41-di i socyanate, 5 di phenyl nethane-2, 41-dii socyanate,
3- et hyl di pheipdxetbane @)i,socyanat By shexanel iybepepdixyspsyanalering

i sophorone diisocyanate, dicyclohexyl nethane-4,4'--diisocyanate,

di cycl ohexyl neidmanec?, Lndids 08y 2804 6n il vt e ik cspgwanat ep) Spegific
exanpl es of the above organic polyimne conpounds include :

N, N - di phenylgrRithaR-yvhed izhics bh-1a7i 1 £ Heqan hpxyasi el a1l components.
trimethyl ol propane-tri-3-aziridinyl propionate, 15

tetranet hyl ol met hane- Lbha31821 14k PYLoREOPEQNHE & Gbove components
N, N -t ol uene- 2, 4-bi s(Il -aziridi necarboxyam do)tri- ethylenenmelamne. It is

general |y preferfgd dhhdle theses PE8MLeurable by energy radiation and

| also curable by heating. Thus, the adhesive tape can be

N used as an adhesive for waf_e_r fixing at the time of dicing

and can be used as an adhesive for thermocompression bonding

10 of chips to lead frames at the time of mounting. Although

this thermocompression bonding is generally performed by

heating at 80 to 150°C, the adhesive layer of the present

‘inventionexhibitsalowelasticmodulus at this temperature

range with the result that the adhesive tapé can A.prop_erly

15 follow the cbntqur of adherend surface to thereby enable
attaining a secure bonding of chips to lead frames.

- Finally, a curing product of high impact resistance

can be provided by thermal curing. Further, the curing
product has an excellent balance of shear strength and peel

20 strength, and can retain satisfactory bonding properties
even if exposed to severe thermal and humid conditions.
Still furthe:t_', the water absofption of the cﬁring product
of adhesive layer is ‘so low that the occurrence of package
cracking at the reflow step can be ‘reduced.

.25 For the purpose of imparting electrically conductive'




O

A . . .
pol yi socyanate conpounds or organic polyin ne conmpounds #@Jard@r@ested i n an
amount of Ot _§9 parts by weight, especially 0.1 to 5 parts by weight,-
and still espeC|§fIy 0.5 to 2 parts by weight, per 100 parts by wei ght of
t he adherent conponent (A). Furthernore, an antistatic agent can be added
to the 25 above adhesive layer. The addition of the antistatic agent 20 '
January 2006 SF-854 21 can suppress the generation of static electricity
at the expanding or pickup step, so thdP the chip reliability is
enhanced. Exanpl es of suitable antistatic agents include generally known
activators sutterss tasisorific.e atiieoriand iSi1gho rtitenier sersoh ranseotsdrticreact i vat or s.
It is preferred that the antistatic agent be used in an anount rangi ng
fromO to 50%dheadsiegldyeenpgdical bydédoemith 410 e30% by cakil ghtonchasteidse on t he
wei ght of the adhesive |ayer. For exanple, when ultraviolet light is
enpl oyed as tthd 1ek0 sewdr gy adidgt isdn,vear,t reupsar,emtidkdlm a3 wisedings t he
base of the adhesive tape of the present invention. Exanples of suitable
transparent fdtaimlienel steed, poineihylcenenfiid 8 a aapekypILOPYEeneedidm a
pol ybutene film a polybutadiene film a polynethylpentene film a
pol yvi nyl 5chlcasEitdegf midke1 15 1amtini o £RiHer 1 dRe 6ARGl ¥ 1BFefi | Murkher,
pol yet hyl ene 20 when el ectron beans are enpl oyed as the energy radiation,

t er epht hal at &did 1= 30} YBE bk ene aphidahat erdpd Mied, RO Ane
terephthalate film a polyurethane film an ethylene/vinyl acetate film
an ionomer reenRitik® adResive layer may be loaded with a thermally
!;) conductive filler such as gold, silver, copper, nickel,
aluminum, stainless steel, silicon, germanium or other
10 metallicnmterialcn:anélloythereoft These additives may
be added in an amount of about 10 to 400 parts by weight
per 100 parts by'weight of the adhesive component (namely,
components A+ B+ C+ D+ E).
Th}s adhesive layer can be loaded with an organic
15 polyisocyanate compound, an organic polyimine compound and
_the like in order to fegulate the initial adhesive strength
and cohesivg strength thereof before exposﬁre to energy
radiation. |
Theorganicpolyisocyénatecompoundcanbe,forexample,
ZQ selected from among aromatic polyisocyanate compounds,
aliphatic polyisocyanaté compounds, alicyclic
polyisocyanate-compouhds, trime;s'of these polyisocyanéte_
" compounds and isobyanate—terminated.urethane prepolymers

obtained by reacting these polyisocyanate compounds with

25 polyol compounds. Specific examples of the organic




ethyl enef(neth)acrylic acid copolynmer film an ethyl ene/ad siuBly BRBEY! i C
acid ester cogﬁbgggr film a polystyrene filmand a polycarbonate film
_Further, use de of crosslinked films therefrom Still further,
lam nate filnms therefrommy be used. On the other hand, 25 it is not
requisite for the base to be transparent. Therefore, 20 January 2006 SF-854
22 use can be made of not only the above transparent filnms but also '
opaque filmns obtained by coloring them 20l uororesin filnms and the |ike.
The surface tension of the base is preferably 40 dyne/cm 5 or less, stil
pref erably 37palyiedmrwanatessnpamide priciridey’ , B85 ayla/rend bisdegsnatihi s
enabl es easily transferring of the adhesive |ayer of the adhesive tape of
the present 2n&entlydren® diddograraties hit3-tiwel yieme ol dechomdiag. The
above base with | ow surface tension can be obtained by 10 selecting an
appropri ate nbteftdalylalsaliidogamdie: obt ai ned by subjecting the surface
of .the base to release treatnment such as application of a silicone resin
or the |ike. dhsnhdhekasmeois tdte diassodpamgeneral ly in the range of about
10 to 300 nt, preferably 20 to 200 m and still 15 preferably 50 to 150
pi n. The adhesipieed@petafaridi@ presenisddypamMtion can be obtained by coating
the base with the adhesive conposition conposed of the above conponents by
customary neasnSUGLdidhehyildt Hald a1 Coad @fanst G avaH Ll BEne a di e
coater or 20 a reverse coater, and drying the coating |ayer to thereby

form an adhesdesd @yiiat CGUSHHE I NEcRsSd fahatdle

{:> dicyclohexylmethane-4, 4"~diisocyanate,

\ dicyclohexylmethane-2,4'-diisocyanate and lysine
10 isocyanate.

Specific examples of the above organic polyimine
compounds include
N,N'-diphenylmethane-4, 4'-bis (l-aziridinecarboxyamide},
trimethylolpropane-tri-B-aziridinyl propionate,

15 tetramethylolmethane-tri-f-aziridinyl propionate and

N,N'—toluené—2,4+bis(i—aziridinécarboxyamido)tri—

ethylenemelamine.

It is generally preferred that thése organic
polyisocyanate compounds or organic polyimine compounds be
20 added in an émbunt of 0 to 10 parts by weight, especially
0.1 to 5 parts by weight, and stil_l especialiy 0.5 to 2 parts
'. by weight, per 100 parts by weight of the adherent component
By. |
Furthermore; an antistatic agent can be added to the

25 aboveadhesivelayer. The addition of the antistatic agent



adhesi ve<conposi tion can be dissolved or dispersed in a2osphugitzobefore the
coati ng oper%%igg It is-generally preferred that the thickness of the 25
t hus forned adh ‘ﬁve | ayer be in the range of 3 to 100 pm SF-854 23 20
January 2006 especially 10 to 60 m The thus obtai ned adhesive tape is
utilized in the follow ng manner. The adhesive tape of the present
invention is stuck to one major surface of a silicon wafer, and the
silicon 5 wafer is fixed through the adhesive tape onto a dicing unit. The
silicon wafer with the adhesive tape is cut into IC chips by the use of
cutting neansarsgcppasss thei ggnsaatidheof esttdttiante laddhesiaikt t ape eaick to

| C chips is exposed to energy radiation. As the energy radiation which can
be 10 enpl oyegbanmliniyecpresetp i shent isonthtihet ke caini b erateirdb ioniedyy if or
exanple, ultraviolet light (central wavel ength = about 365 nm or electron
beans. Wien wnhaavica.et Ekaghles ofisedtadlet het eBeAgYcraghmis dmclgeneral |y,
the irradiation intensity is set so as to fall wthin the range of 20 to
15 500 nmW cniyenfeirlze 1tyh&nioihadicat Vel otrisMeucs et ag oas o, 0 chalilbniw,t hin the
range of 0.1 to 150 sec. Further, for exanple, in the irradiation with

el ectron peamenasnwel hndCanshidtOnse 26N vRe oxet. Wrth; § efefencaed g Hdrose

enpl oyed in the above irradiation with. ultraviolet light. In addition, at
the 20 tine eheeXposdegttie £§EROYbEAGSY I 0N, arAWHdURY Y RALHNE 30 o be
effected. This exposure to energy radiation enables detaching fromthe

base the adhesiygs llRyREihaLd Sipeki 4101 PR HBH Yo 308 by weight, based
;;) ' on the weight of the adhesive layer.
- For example, when ultraviolet light is employed as the
10  energy radiation, a transparent film is used as the base
of ﬁhe adhesive tape of the present invention. Examples
of suitable transparent films include a polyethylene £ilm,
a polypropylene film, a polybutene film, a polybutadiene
film,eapolymethylpentene film, a polyvinyl chloride £ilm,
15 a vinyl chloride copolymer film, a polyethylene

terephthalate film, a polyethylere naphthalate film, a

f:) _ . polybutylene terephthalate film, a polyurethane film, an

ethylene/vinyl acetate film, an ionomer resin film, an
ethylene/(ﬁeth)acrylic acid copolymer film, an

20 ethylene/(mefh)acryiic acid ester copolymer film, a
polystyrene film and a polycarbonate film. Further, use
is made of crosslinked films therefrom. Still further,
laminaté films therefrom may be used. On the other hand,
when electron beamé are employed as the energy radiatioﬁ,

25 itisnotrequisite forthebasetobetransparent. Therefore,



»,

- .
surface of .1 C chips. The exposure to energy radiation mgoJandanbmoper f or ned
prior to trma§y§§pg operation. SF-854 20 January 2006 24 The obtained IC
chi ps havi ng The adhesive |ayer stuck thereto are nmounted on | ead franes,
and heated so that the epoxy resin (B) of the adhesive |ayer is cured.
Thus, the 1C chips and |ead frames are bonded to each other. The 5 heating
temperature is generally in the range of about 80 to 300C, preferably -
about 80 to 250C, and still preferably 2&bout 80 to 170C. The heating time

“is generally in the range of 1 to 120 m n, preferanySto 60 min. As a

result of thss Aeathagadener tidy @allbfythﬁr%km‘ee &dnaspaecobnpoheatbud . i s
cured to thereby attain strong bonding of the 1C chips and lead franmes to
each ot her. NBseoverguehéidnhesbveihagery cohpobted tWfen hd lalwovwe spieti fi ed
conmponents exhibits a low elastic nmodulus at the tinme of thernoconpression
bondi ng, so ftilats ehd adwediike.l ayer properly follows the contour of 15
adherend surface with the result that the adherend and I C chips can be
bonded to each ot fee sn#fresatessach ofytlst bengtits préfetdiv by ¢0nhestficon, the
el astic nodulus (at 150C) of the adhesive |ayer exhibited after the curing
of the enkrgyr lash atsitdl lppkyferazabl 3 agmeddador (B s¢ omb@ioped ndl Ihe 20
adhesive layer is preferably in the range of 1.0 x 101 to 8.0 x 103 Pa,

still preferabl yyBePcm 3011£6s5. Orhd £l Qsh 8l e s afh 0} idRINsfekOing 2 to 1.0

x 103 Pa. Furthernore, the final curing product after the curing of the
epoxy resin ¢Be axhebits aavext cenehy bewewdher tag2 aFsenpt pQ@s@@ﬂ;ffl cient,

so that, even if exposed to high

-\ o invention to silicon chips at the time of die bonding. The
above bése with low surface tension can be obtained by

16 selectinganappropriatematerial. Also, it canbe obtained
by subjecting the surface of the base tc release treatment
such és.application of a silicone resin-or the like.

The thickness of the base is generally in the range
of about 10 to 300 pm, preférably 20 to 200 pm, and still

15 preferably 50 to 150 um.

The adhesive tape.of the present invention can be -
obtained by coating the base with the adhesive composition
composed of the above components by customary means such

-as a roll knlfe coater, a gravure coater, a die coater or

20 a reverse coater, and drying the coating layer fo thereby
form an adhesive layer. According to necessityf the
adheéiﬁe composition can be dissolved or dispersed in a
‘Solvent before the coating operation.

It is generally preferred that the thickness of the

25 .thus_formed adhesive layef be in the range of 3 to 100 um,



o

20 January 2006 SF-854 25 tenperatures at the tinme of ra&fJdraty 2due fi nal
curing produdr-gs¢s free fromwater evaporation to thereby enabl e reducing
t he occurrence of package cracking. Accordingly, the water absorption
coefficient (nmeasured after exposure to 85% RH 5 atnobsphere at 85C for 168
hr) of the finally cured adhesive l|ayer is preferably 2.3% or below, still
preferably 2.0% or below, and optimally,1.9% or below. Apart fromthe
above usage, the adhesive tape of the fpftesent invention.can be used in the
bondi ng of sem condyctor = 10 ounds, gl ass, ceramcs, netals, etc.
BFFECT OF THESHOERM ENL By E0; %Bt B- of e e S iR dTsis idiss drdRtfed
above, there js praquided an adhesive tape furnished with an adhesive 15
| ayer which i34l ifsFndnakhgdhedilee i8¢ Magnscoduct of | ow wat er
absorption to thereby enable preventing package .cracking at the time of
ref 1ow, and whi cAbeeafhegiveohapengl ®re e WHstinveRdidTusi satstuck
~thernoconpressi on bonding, thereby being excellent in the capability of
fol | owi ng thé&T@ReolrioR0SwFfagheptnd sukicee wvabeWPIRd THhe Fhdsiann
invention will further be illustrated below with reference to the foll ow ng
Exanpl es whi etefier ho fiapd tdsrdugh thehadheopee sBpehentoweedi¢bng w@d tlanuary
2006 SF-854 26 In the foll owi ng Exanpl es and Conparative Exanple, the

The silicon wafer with the adhesive tape is cut into IC chips

" by the use of cutting means such as a dicing saw.
\—) The resultant adhesive tape stuck to ICchips is exposed
to energy radiation. As the energy radiation which can be
10 empl_oyg_d in the present invention, there can be mentiocned,
for exar‘nple, ultraviolet light (centrai wavelength = about
365 nm) or electron beams. When ultraviolet light is used
as the energy radiation, generally, the irradiation
intensity is set so as to fall within the range of 20 to
15 500 miW/cm? while the irradiation time is set so as to fall

within the range of 0.1 to 150 sec. Further, for example,

in the irradiation with electron beams as well, conditions

can be set with reference to those employed in the above

irradiation with-ultraviolet- light. In addition, at the

20 time of exposure to energy radiatioﬁ, auxiliary heating cén
be effeéted. : |

This exposure ‘to-energy radiation enables detaching

from the base the adhesive layer held stuck to one major

surface of IC chips. 'i‘he exposure to energy radiation may

25 ° be performed prior to the dicing operatioﬁ.



i
"wat er absorption coefficient", "elastic modulus" and " pEelanuaty Zotgt h" were
measured in t8B-88¢l | om ng manners. "Water absorption coefficient" 5
Adhesi ve tape pieces were piled one upon another into a lamnate of 1.0 f
0.2 mmthickness, and cut into a size of 50 nmx 50 mm Both ngjor
surfaces of the lamnate were irradiated with ultraviolet |ight and heated
at 160C for 1 hr to thereby effect the&gal curing. The thus obtained 10

sanple was allowed to stand still in an“atnosphere of 85% relative
hum dity at 85C for 1 hr. T ter absorption oef.ficient wa
cal cul at ed fron1aﬁ@eﬁggﬁﬁf“¥%??é§gép8fh?Y%nggﬁbPQ%GBEWEE FgeﬁDﬁEFEE" 15

Wth respect to0 each of the adhesives of the Exaqgles %yd Conpar ati ve

Exanpl e, one ?ﬁr%‘%PépnFﬁBngﬁa{Ph Fyamgae i 39 InfaR é%b%ggFeE?% curing
agent (C) was_prepared. B9th jor surfaces of a sanple thereof were -
irradiated wiTH*2E6F chB! upt BFBFSFyﬁh%@Y%WtH? ceLFebt TBUBnetPRsul t ant

20 sanple, the_ el asticnodulus at 150 C according to the torsion shear:

met hod was nedsured Dby chel (A igrames ane mﬂﬂe&g thf ’F by e tihe

Scientifi% F.E. Ltd. at 1 Hz. "Peel strength"” Each of the adhesive tapes
t

was stuck >t o Y00 pbereredturs s5rgaeerally I5dhemrenoeko§i #bevh $@f er,
irradiated with_20 January 2006 SF-854 27 ultraviolet light of 230 mJ/cn®
|i ght quantity® 3%3‘3&9(?@(%113&16 2yl §0gfo 200nfh erid siinl L thesfeafakely each-
silicon chip wth adhesive obtained by detaching the base fromthe
about 80 to 170°C. The heating time is generally in the
{;) range of 1 to 120 min, preferably 5 to 60 min. ' As a result
= of this Heating, the thermally curable adhesive component
10 is cured to thereby attain strong bonding of the IC chips
and lead frames to each other. Moreovef,theadhesivelayer
composed of the above specified components exhibits a low
elastic modulus at the time of thermocompression bonding,
so that the adhesive layer properly follows the contour of
IS adherend surface with the result that the adherend and IC
- chips canbe bonded to each otherwith satisfactory strength.
i:j | - In this connection, the elastic modulus (at 150°C) of the
adhesive layer exhibited after.the curing of the energy
radiation polymerizable coméound_(D) contained in the
20 adhesive layer is preferably in the range of 1.0 x 10! to
-8.0 X 103-Pa,‘still preferably 3.0 x 10t to S,O x 103 Pa,
and optimally 1.0 x 102 to 1.0 x 103 Ppa. |
Ehrthermore,thefinalcuringproductafterthecuring

of the epoxy resin (B) exhibits anrexﬁremely low water

25 absorption coefficient, so that, even if exposed to high



adhesi ve'l ayer was conpression bonded to a 150 umthi ck s®paRanc2dieeet of
10 mm x 50 ay=,1500C for 1 sec, and allowed to stand still i'n a

t her nost at chanber at 1600C for 1 hr to thereby effect thermal curing of

t he adhesive |l ayer. Thus, a sanple for neasuring peel strength was
obt ai ned. 10 The silicon chip side of the sanple was fixed by bonding, and
t he copper sheet was peeled at an angle of 90' to thereby effect neasuring
of the peel strength (m\/ 10 nmm). The péeling speed was 50 mminin. In the
Exanpl es andConpar ati ve Exanpl e descri bed below, 15 the follow ng

mat eri al s wetempsad tag ashat adisct g oforgplolent tha) L igpokyurésypyBjuct
thermally active |atent epoxy resin curing agent (C) , energy radiation
pol yneri zabl é scérpeuhdom (vB)t ame vlrotsyidlomepi zheirehyi emalh bt agreduE)ing A)

Adher ent conmponent 20 copol yner of 900, 000 wei ght average nol ecul ar wei ght
and -28' C glthssodaansencon ftenpergd areckobyal neckdnydimppol yhematieng 55
parts by weight of butyl acrylate, 10 parts by weight of nethyl ,

met hacryl at e abs2@ppdohns cby Lt gbhtofmegbycedyd f it hapophatketamlsdRipart s by
wei ght of 25 2-hydroxyethyl acrylate. 20 January 2006 SF-854 28 (B) Epoxy
resin (Blj : akimgebteliesph@Rsic Aop@eyht esimtkeFoxalaquevatenridhals3iGre t o 200,
softening point: nil, nolecular weight: about 420) (B2): solid bisphenol A
epoxy resin (epexyieqpire¥akeably8903% ¢ ¥Hlw saftEN Nor4Rinds1,93C08

nol ecul ar wei ght: about 1700)

or below, and optimally 1.9% or below.
{;) Apart from the above usage, the adhesive tape of the

present invention canbe used in the bonding of semiconductor

10 compounds, glass, ceramics, metals, etc.

EFFECT OF THE INVENTION

By virtue of the present invention described aboﬁe,
: thereispwovidedanédhesiﬁetapefUrnishedwithanadhesive
15 layer which finaily forms an adhesive curing product of low

water absorptioﬁ to thereby enable preventing. package
O B ' ..cfacking at the time of reflow, and which realiz_és lowering
oftheelasticmodulusatthermocompressionbonding;thereby
being excellent in the capability of following the contoux

20 of adherend surface.

EXAMPLE
Thepresentinventionwillfurtherbeillustratedbelow
with reference to the following Examples which in no Way

25 . limit the scope of the invention:



(B3) epoxy resin having a dlcyclopentadlene skeleton (t radeanuaan®osD- 1000- L
produced by 4n Kayaku Co., Ltd., epoxy -equivalent: 240 to 250,

sof t eni ng poi 66C, n 0.6 to O, 7) 10 (B4) epoxy resin having a
dlcyclopentadlene skeleton (trade name XD 1000-2L produced by N ppon
Kayaku Co., Ltd:., epoxy equivalent: 240 to 250, softening point: 57C n =
0.3 to 0.4) .(B5) : solid o-cresol novol ak epoxy resin (epoxy equival ent:
15 210 to 230, softening point: 92 C, n¥fecul ar weight: about 1650). . (O
Thermal |y active | atent epoxy resin curing agent (epoxy hardener) (d):

di cyandi am de (tradehwafel 1kl de Memn@E36:AS) d STonecedt i v20E bympsahitiBenka
Kogyo K K. ) (C2): 2-phenyl-4,5-di hydroxynet hyl i m dazol e (trade nane:

Cur ezol 2PHZ"wpredutedc it iSh kokfif Chbanta] ¢ «Qargrdreatodn)us (| Bhd Erperedy

radi ati on pol yneri zabl e conpound (Dl ): energy radiation polynerizable
conmpound haviskgeagt?5 @ieeychepentad enetdkelrelidnwifig adanease: Kayarad
R684, - 20 January 2006 SF-854 29 produced by N ppon Kayaku Co., Ltd.

nol ecul ar wei ght: "84k é@gbrpdwﬁn{:a@fyﬁ_bﬁbhalﬂ hexaacryl at e (m)l ecul ar
wei ght: 578) (E) Photopol ynerization initiator 5 1-hydroxycycl ohexyl
phenyl kegone. (FaqkbBetcCtasslibkieROwagentilad UMl 1oRUN SAsY anale
| a laminate of 1.0 % 0.2 mm thickness, and cut into a size
of 50 mm x 50 mm. Both major surfaces of the laminate were
) irradiated with ultraviolet light and heated at 160°C for
‘ 1 hr to thefeby effect thermal cufing. The thus obtained
i0 sample was allowed to stand still in an atmésphere of 85%
relative humidity at 85°C for 168 hr. The water absorption
coefficient was calculated from any weight increase of the
sample.
"Elastic modulus"™
15 With respect to each of the adhesives of the Examples
and Comparative E.xample', one not Eontaining’any thermélly
) _ racti"x.re latent epoxy resin curing agent (C) was prepared.
Bothmajor surfaces of a sample thereof were irradiated with
200mJ/cm? ultraviolet light. Withrespecttothe resultant
20 ksample, the elasticmodulus at 150°C accérding tothe torsion
shear method was measured by thé use o_f RDA .II manufactured
by Rheometric Scientific F.E. Ltd. at 1 Hz.
"Peel strength"

Each of the adhesive tapes was stuck to #2000 polished

- 25 surface of a 350 pm thick silicon wafer, irradiated with:




(trimethyl ol propane adduct of toluylene diisocyanate). JbxaARA§ 2bod#? An
adhesi ve conpgsi tion was obtained by m xing.the conponents together in the
proportions é@qgﬁecified in Table 1. A base of a 90 umthick lamnate film
conposed of a plasticized PVC |ayer and a | ayer of ethylene/nethacrylic
acid copolynmer on its side of ethylene/nethacrylic acid 15 copol yner | ayer
(surface tension: 35 dyn/cnm) was coated with this adhesive conposition SO
that a 20' m adhesive layer was fornmed h the base. Thus,. K an adhesive tape

was obtained. The "water absorption coefficient"”, "elastic nodulus" and -
"peel strength'trakibhetobighnedt aditesiyemtapigivierga il rpasurkdiiced he
above manners. The results are listed in Table |I. Exanples 2 to 4 and

Conpar ati ve BExaepheikeThe 19am® -opermii omheasaifnekExanpte 41ieren cdgpat ed
except that the proportions of added components were changed as 25
speci fied i nykall eqhesThe eBsHlihedape beshedinhg Thbl bate Hirog, €he30 r 0 O

O h0oOO OOU co 110 1 ON :
adhesivelayerwascompressionbondedtoaa150umthickcopper
5 sheet of 10 mm x 50 mm at 150°C fof 1 sec, and allowed to
stand still in a thermostat chamber at 160°C for 1 hr to
thereby effect thermal curing of the
) ' adhesive layef. Thus, a sample for measuring peel strength
was obtained.

10 The siliconchip side of the sample was fixed by bonding,
and the copper sheet was peeled at an angle of 90° to thereby
éffect measuring of the peel strength (mN/10 mm). The
peeling speed was 50 mm/min.

-IntheExamplesandComparativeExampledescribedbglow,
15 the following materials were used as the adherent component
(1), epoxy resin (B), thérmally active latent epoxy resin
.:) " curing agent (C), energy radiation polymerizable comﬁound
(D) and photopolymerization_initiator (E) .
E (&) Adherent component
E 20 cdpolymer of 900,000 weight average molecular weight and
{ -28°C glass transition temperature, obtained by
'copOlymerizing55partsbyweightofbutylacrylate,10parts
by weight of methyl methacrylate, 20 parts by weight of
glycidyl methacrylate and 15 parts by weight of

25 Z—hydroxyethyl acrylate.
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(B} Epoxy resin
{Bl): 1iquid bisphenol A epoxy resin {(epoxy equivalent: 180
to 200, softening point: nil, molecular weight: about 420)
(B2): solidlaisphenpl A epoxy resin (epoxy equivalent: 800
5 to900, softeningpoint: 93°C, molecular weight: about 1700)
{B3) epoxy resin having a dicyclopentadiene skeleton (trade
| name XD-1000-L produced by Nippon Kayaku Co., Ltd., epoxy
- | ' equivalent: 240 to 250, softening point: 66°C, n = 0.6 to
0.7) | |
10 (B4) epoxy resin having a dicyclopentadiene skeleton (trade
name XD—iOOO—ZI,producedloy]ﬂippon Kayaku Co., Ltd., epoxy
equivalent: 240 to 250, softening point: 57°C, n = 0.3 to
0.4) |
‘(BS):solidb—cresolnovolakepoxyresin(epoxyequivalent:
15 211)£o 230, softening point: 92°C, molecular weight: about
1650) .
{:) ' .. " {C) Thermally active latent epoxy resin curing agent
(epoxy hardener)
(C1) : dicyandiamide (trade name: Hardener 3636AS, produced
20 'by Asahi Denka Kogyc K.K.) |
(C2): 2-phenyl-4,5-dihydroxymethylimidazole (trade name:
" Curezol 2PHZ, préduced by Shikoku Chemicals Corporation)
(D) Energy radiation polymerizable compound
(D1): énergy radiation polymerizable compound having a

25 dicyélopentadiene skeleton,(trade name: Kayarad R684,
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| producedbybﬁpponKﬁyakuCo.,Ltd.,nmlecularweight:304)
(D2) : dipentaerythritol hexaacrylate (molecular weight:
578) .
(E} Photopolymerization initiator
5 1-hydroxycyclohexyl phenyl ketone.
{(F) Other

crosslinking agent: aromatic polyisocyanate

i) (trimethylolpropane adduct of toluylene diisocyanate).
Example 1
10 An adhesive composition was obtained by mixing the

componentstogetheerltheproportionsam;specifiedjxlTable
1. A base of a 90 pum thick laminate film composed of a
plasticizéd;PVC layer and a layer of ethylene/methacrylic
acid copolymér on its side of ethylene/methacrylicracid
15 Copolymerlayer(surfacetension:35dyn/cm)wascoatedwith
this adhesive composition so that a 20 pum adhesive layer
{:) o wésformedontﬁebase. Thus,anadhesivetapewasobtained.
The"wateraﬁsorptioncoefficient","elasticnwdulus"
and "peel strength™ of the obtained adhesive tape were
20  measured in the ébove manners. The results are listed in
Table 1.
Examples 2 to 4 and ComparativerExample 1
ThesameoperationsasinExamplelwererepeatedexcept
that the proportions df-added components were changed as

25 specified in Table 1. 'The results are listed in Table 1.
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; (WA U r-1 20 January 2006 20 January 2006 f s 31 CLAIMS 1. (enended) An

~adhesi ve tape conprising a base and, superinposed thereon, an adhe5|ve

-layer, said adhesive |ayer:: conprising an adherent conponent (A), an epoxy -
resin (B) 5 a thermally active | atent epoxy resin curing agent (C), an
energy radiation polynerizable compound (D) and a photopol ynerization
initiator (E), wherein the epoxy resin ( has a di cycl opent adi ene
skeleton in its nolecule or nol ecul es thereof. 10

CLAIMS
1. (amended) &n adhesive tape comprising a base and,
superimposéd therson, an adhesive layer, said adhesive layer
comprising an adherent component (A), an epoxy resin (B),
3 é.thermally actife latent epoxy resin curing agént (), an
éhergy radiatipn polymerizable compound (D) énd a
photqpolymerizatioﬁ initiator (E),
E;) wheréin the epoxy resin (B) has a dicyclopentadiene
skelaton in ites molecule or molecules thereof.
10 |
2. {new} Ther adhesive tape as claimed in claim 1.
wherein thé energy radiation polymerizable compound (D) has
a dicyclopentadiene skeleton in its molecule dr'moleéules
thereof.
15
- (amended) The édhesivﬁ tape as claimed in claim
{K;) . i-or 2, wherein the epoxy resin ('B) has a dicyclopentadiene

. skeleton and is represented by the formula:

20

wherein n is an integer of 0 to 10.

. 258 4. (amended) The adhesive tape as cl‘.aimed in claim.

B zei t:22/04/2008 12:11 ' Eefur.700 POM
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2. (new) ‘' The adhesive tape as clainmed in claim3.. wher egnahligyenes gy
(-radlatlon pol ynmeri zabl e conpound (D) has a dlcyclopentadlene skeleton in

its ol ecule or nolecules thereof. 15 3. (amended) The adhesive tape as

claimed in claim 1-or 2, wherein the epoxy resin (B) has a

di*cycl opent adi.ene skeleton and is represented by the foxxfiula: 20 wherein

nis an integer of 0-to 10. 4. (anended) The adhesive tape.as clained in

clai m Enpf. zeit: 22/ 04/ 2003 12:11 E f.nr.;300 P.004 20 January 2006 | 32 2

or 3, wherein the energy radiation polynerizable conpound (D) has a

di cyel opent adi ene skeleton and is represented by the fornmula: 5 v a

CH2=CRCO2C 7r lor SH2GRERzGHLBRE LD rRdl St 2ol 196601 BB MondJRihy |

group. Enpf.zei t:X0412003 12:11 cnpf.nr .:700 P.005

{P) has a dicyclopentadiene skeleton and ig represented by

the formula:

CHQ—CRCOHZC +— ~— CH,0CCR=CH,

‘wherein R iz a hydrogen atom or a methyl group.

]  Enpf Jzei t22/04/2003 12:11 -  Ewfunr.700 PO





