WO 03/ 017363 PCT/JP02/ 08127 1 DESCRI PTI ON ADHESI VE TAPE FI ELD OF THE

| NVENTI ON 5 The present invention relates to a novel pressure sensitive
adhesi ve waps/01Mbs e particularly, the present invention peraresisiz a
pressure sensitive adhesive tape which is especially suitable for use in
the process of dicing a silicon wafer or the |like and performng die
bondi ng of chips 10 obtained by the dicing to a | ead frame. BACKGROUND OF
THE | NVENTI ON A semi conductor wafer of, for exanple, silicon or gallium
arsenide is produced in the form ofDESQRARJEL@N aneter”™. 15 This wafer is
cut and separated (diced) into small elenent chips (IC chips) and is
transferred RAODHESEVEUITFRFuent nounting step. In this process, in
particular, the sem conductor wafer in the state of being stuck to a
pressure sensitive adhesive tape is subjected to dicing, cleaning, 20
dryi ng, expanding and pickup steps, and is transferred to the subsequent
bondi ng st eprIkt.D ©rdasis ediviEdtiaddhe above pressure sensitive adhesive
tape enpl oyed fromthe sem conductor wafer dicing step through the pickup

step haves an adheghée pgidsRmgt A nwlingl ors 125 8@ d APge an gpeyalye hol d the
waf er chips in the dicing WO 03/017363 PCT/JP02/08127 2 to drying steps
but which isgs@nss¥eR e l@neli vichatpBQ adbesi ¥&rticularly, the present
inventionrelatestoapressure sensitive adhesive tapewhich
is especially suitable for use in the process of dicing a

siliconwafer or the like and performing diebonding of chips

10 obtained by the dicing to a lead frame.

BACKGROUND OF THE INVENTION
A semiconductor wafer of, for example, silicon or
galliumarsenide is producedin the formof a large diameter.
15 This wafer is cut and separated (diced) into small element
chips (IC chips) and is transferred to the subsequent
mounting step. In this process, in particular, the
semiconductor 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 isdesiredthat theabovepressure sensitiveadhesive
tape employed from the semiconductor wafer dicing step
through the pickup step have an adhesive strength which is

25 so large as to securely hold the wafer chips in the dicing



adheres to the wafer chips in the pickup step. The chips having been picked
up are bonded to lead franes w th the use of a die bonding adhesive, such
as an epow9 03B1mdhesi ve, in the die bonding step. Thus, secirgesdserior

devi ces are produced. However, when I C chips are extrenely small
application of an appropriate amount of adhesive is difficult, and there
has occurred such a problemthat the adhesive overflows IC chips. On the
ot her hand, when I C 10 chips are large, there has occurred such a problem
that the bohdidiyig Istsas Bihotdop 53 cengbahcahaveliidah paiatBtes beeause
of, for exanple, an insufficient anount of adhesive. Further, the
appl i cati on eflhsueh &odit@ebonrdienyg cadpesiive tihee diabkm cusp.Therefore, there
is a demand for an inprovenent 15 enabling sinplification of the process.
For sol ving the abbeelprebhensngbaengussrdss are baehsi toveaddhesiee t apes
for wafer sticking which can perform both a wafer fixing function and a
di e bondi ng {;tinat the haveorfbeediprioposiedg (sdleesioe, exanpl 25 alapanese Pat ent
Lai d-open 20 Publication No. 2(1990)-32181). Japanese Patent Lai d-open
Publ i cati®pn BNahedi{d990n +3218Ledib®alkboses sapr.essune,sensitbrduadbesi ve
tape conprising a base and, superinposed thereon, an adhesive |ayer

constituted gkvaceenpasblricamceki.chibsecarpagsash 0t @il bretdymafydy c acid
ester copol yner, a general - purpose epoxy WO 03/017363 PCT/JP02/08127 3

resin, a gengﬁahifna@ﬁ@c@h%ﬁm YRELhZAbb 81 h 0w 4 80U LE adEOEPOENG @
thermally active [atent epoxy resin curing agent
difficult, 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 occurred such a problem that the
bonding with satisfactory strength cannot be attained
because of, for example, an insufficient amount of adhesive.
Further, the application of such a die bonding adhesive is
laborious. Therefore, there is a demand for an improvement
15 enabling simplification of the process.

For solving the above problems, various pressure
sensitive adhesive tapes forwafer sticking which can perform
both a wafer fixing function and a die bonding function have
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 sensitive adhesive tape
comprising 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



and a photopol ynerization initiator. This adhesive |ayer perforns a wafer
fixing function at the tinme of wafer dicing. 5 After the conpletion of

di ci ng, wWwen3expesed to energy radiation, the adhesive | &genpPozosezr ed wit h
the result that the adhesive strength between the adhesive | ayer and the
base is |l owered. Thus, upon picking up of IC chips, the pressure sensitive
adhesive layer is detached together wit®¥ 10 the | C chips fromthe base. The
|C chips with the pressure sensitive adhesive |ayer are nounted on | ead
frames and hested. a Gemsequemunpogchpheporylywsihzebheal oiedndhechbar
adhesive | ayer exerts a bonding strength to thereby finalize bonding of

t he |1 C chi ps coopbead,fa ahesmall yihet adhésteet tgoe f 02 s wafoerr istg adgemiy

di sclosed in the above publication enables so-called direct die bonding
and enabl es aoni & tphng: dprel whepi odt appliHing scadi.e Fondi aghadhesi veyer That

is, in the adhesive |ayer of the adhesive tape, all the conponents are
cured upon t herdoemeandiiigrc@istimeg fautt 20n tahu olug t itkeo Erarrgy dasiagi on
curing and thermal curing, so that the chips and |l ead franes are bonded to

each ot hes wattherexheemyllearigs I eligiihg, Thereald:giosgenas addamgyi re
bonding is conducted via the reflow step. 25 For use in the refl ow step,

in recent yeaksiias@baershdOHHk7a363vRET sJRA260812¢7h thdebsaontandd ng | ead
have been devel oped in order to cope wth environnmental problens.. The

gfl ting tenpenat HEB8f vet BErsahdar seBtegOntal st €ad1 s hi ghertitdhan t hat
base is lowered. 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
sensitive adhesive layer are mounted on lead frames and
heated. Consequently, the epoxy resin contained in the
adhesive layer exerts abonding 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 direct die bonding and
enables omitting the stepof applyingadiebondingadhesive.
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 other with
extremely large strength.

Thereafter, generally, wire bonding is conducted via

the reflow step.

25 For use in the reflow step, in recent years, solders



conventional solder containing |ead, thereby rendering high 5 ref |ow
tenperatures inevitable. However, when the ref low tenperature is high,
even a smablozamsent of water contained in the adhesive | &gerpowsizy
vaporize and inflate, thereby causing the danger of package cracking.
Moreover, at the time of die bonding, it is demanded 10 that the adhesive
| ayer properly follow the contour of adherend surface. In particul ar, for
enhancing the follow property at the time of thernoconpression bonding, it
i s demanded YHatCorteleiast ile€afoaaes bernt Hevadhestven| ayéerbeo topeat the
time of thernmoconpression bonding at high 15 tenperatures. However, the
above conventiidhalenydiesmeadalapaoldentsi-sf Bbeonyl ting Hienpesaeete of
Therefore, there is still a demand for inprovenent on pressure sensitive

adhesi ves. 2G¢heBFRGTeoE Tt [ONWEENTIrGN dTHee gt dsedtighererittian ttast been made
in view of the above state of the prior art. It is an object of the
present i nveenivemttionplowd ticanocathésing el tawr algy arnadirdsigviei ghayer
whi ch enabl es reduci ng the water absorption of adhesive 25 curing product
and whi chS enaklféow baepengtthes elmstitabaul IBRWAD L3/ OhE368hPGIE P92/ 08127
5 thereof at thernoconpression bonding. SUMMARY OF THE | NVENTI ON The
adhesi ve t apécopetrheupreseiti ghnpventhan se@Iprim@snt oF dabaseaditthined
superi nposed t hereon, an adhesive |ayer, this adhesive |ayer conprising an
adherent conpaneht {desivan lepeey would vaporize and inflate, thereby
causing the danger of package cracking.
Moreover, at the time of die bonding, it is demanded
10 that the adhesive layer properly follow the contour of
adherend surface. In particular, for enhancing the follow
property at the time of thermocompression bonding, it is
demanded that the elastic modulus of the adhesive layer be
low at the time of thermocompression bonding at high
15 temperatures. However, the above conventional adhesives
are unsatisfactory in this respect. Therefore, there is

still a demand for improvement on pressure sensitive

adhesives.

20 OBJECT OF THE INVENTION
The present invention has beenmade in view of the above
state of the prior art. It is an object of the present
invention to provide an adhesive tape having an adhesive
layerwhichenablesreducing thewater absorptionof adhesive

25 curingproduct andwhichenables loweringtheelasticmodulus



resin (B) , athermally active |atent epoxy resin curing agent (C), an
energy radiation polynerizable conpound (D) and a photopol ynerization
i ni ti at orwOHMEB/017863 wherein either or both of the epoxy resiPaTUB)2/@mzy ener gy
radi ati on pol yneri zabl e compound (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 et on
and be represented b)é the formula: CH2 CHCH2-OCH2 CH -CH2-0 C 2
CH CH2-0 O &hereRt 26 hhersiosompiresaidmisgelingf. 0 to 10. It is al so
preferred that the energy radiation polynerizable conpound (D) have a
di cycl opent adi ene skel eton and be represented by the forrmula: 25 WO
03/017363 PCT/JP02/08127 6 Op 11 11 CH2=CRCOH2C CH2OCCR=CH2 wherein R
i's a hydrogeRUHMBRYoPFaTHEt ARYVEYEGOY. 5 By the present invention, there is
provi ded an adhesive tape having an adhesive | ayer which enabl es reducing
the water absorpTherediesithesiare off thg presewt itrordriter@byoadiides
.5 a base and, superimposed thereon, an adhesive layer, this

adhesivelayercomprisinganadherentcomponent(A),anepoxy

resin (B), athermallyactive latent epoxy resin curing agent

(C), an energy radiation polymerizable compound (D) and a

photopolymerization initiator (E),

10 wherein eitherorbothoftheepoxyresin(B)andenergy
radiation polymerizable compound (D) have a

dicyclopentadiene skeleton in its molecule or molecules
thereof.
Inthepresentinvention,itispreferredthattheepoxy
15 resin (B) have a dicyclopentadiene skeleton and be

represented by the formula:

CH,—CH —CH, — O CHz—CH—CHz—O CHz—CH—CHz-—O~
NI
o]

X

N

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



package cracking at the tinme of reflow and which enables |owering the

el astic nodul us thereof at thernoconpression 10 bonding to thereby ensure
hi gh capawoDlosny73ed foll owi ng the contour of adherend surfPadarPoDBTA LED

DESCRI PTI ON OF THE | NVENTI ON As nenti oned above,
15 invention conprises a base and, superinposed thereon, an

pr esent

t he adhesive tape of the

adhesi ve | ayer, this adhesive |layer confrising an adherent conponent (A)
an epoxy resin (B) , athernmally active latent epoxy resin curing agent
(©, an energy radiation polynerizable conpound (D) and a

phot opol yneri zation @0 initiator (E) wher ei n elthe or both of the epoxy

abl e conpou (E» have a
c I 017363
_ ituting the

resin (B) and energy radlatlo
di cycl opent a
PCT/ JP02/ 081%7'@&?

adhesi ve

pol yester,

| ayer wll be descr|~ed

below Although acrylic,
ur et hane, silicone and

nat ural rubber pressure sensitive

adhesi ves and other various general -purpose pressure sensitive adhesives

can be used as the adherent conponent (A), it is especially preferred in
invention to enploy acrylic pressure sensitive adhesives.
As the acrylic pressueensBnsstaveyddhesinvesomt her e mabhybegmenpi-oned,
exanpl e,

t he present

a (nmeth) acrylic ester copol yner

5

10

15

20

By the present invention, there is provided an adhesive
tape having an adhesive layer which enables reducing the
water absorption of adhesive curing product to thereby avoid
package cracking at the time of reflow and which enables
lowering the elastic modulus thereof at thermocompression
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
invention comprises a base and, superimposed thereon, an
adhesive layer, this adhesive layer comprising an adherent
component (A), an epoxy resin (B), a thermally active latent
epoxy resin curing agent (C), an energy radiation
polymerizable compound (D) and a photopolymerization
initiator (E),

wherein eitherorbothoftheepoxyresin (B) andenergy
radiation polymerizable compound (D) have a

dicyclopentadiene skeleton in its molecule or molecules

10
for



conposed of structural units derived froma (neth) acrylic ester nononer
and a (neth) acrylic acid derivative. As the (neth) acrylic ester nononer,
use can bw&omagdersss any of a 15 (neth) acrylic acid cycl oalpkylIrexise?7, benzyl
(meth) acrylate and a (meth) acrylic acid al kyl ester having an al kyl
group of 1 to 18 carbon atons. O these, it is especially preferred to
use a (meth) acrylic acid al kyl ester hating an alkyl group of 1 to 18
carbon atons, such as nmethyl acrylate, nethyl 20 nethacrylate, ethyl

acryl ate, etmenestthacryl ate, propyl acrylate, propyl methacrylate, butyl
acrylate or butyl nethacrylate. As the (nmeth) acrylic acid derivative,
there can be nenffiigsdd, edoh oéxdmpt@pgiywt sgbnéethkdagtiat adhdavirag a

gl ycidyl group or hydroxyethyl acrylate having a 25 hydroxyl group. WO
03/ 017363 PCTAyRG2MI812Dbe 8ledreridont ent dftesitr usdlswval units derived from
glycidyl (meth)acrylate in the (nmeth)acrylic ester copolyner is generally
in the range of OAflah@@igwk¥ryirief,epablysbetr9 bBethBhe) silhntoedughéion of a
glycidyl group in the (neth) acrylic 5 ester copol yner enhances the
conpat i bij it yaefiriahe riumeidy) anrad duxresicels ia0pal Ve M s tAed epaxyrresin
(B), increases the Tg of curing product and realizes an inprovenent of

thermal st abihirtiypusl geheduat-iRirpelseaprB¥duesytahed - MROIBRes SWED asn
hydr oxyet hyl acrylate, in the 10 (nmeth) acrylic ester copolyner facilitates

contr ol I ing Bk ukkg @@hm%ﬂé}:@ﬁh@‘&me@ﬁd @R)eS sy eisseégséégiv&p}ghesi ve
properties.
preferredinthepresent inventiontoemployacrylicpressure
sensitive adhesives.

10 As the acrylic pressure sensitive adhesives, there can
be mentioned, for example, a (meth)acrylic ester copolymer
composed of structural units derived from a (meth)acrylic
ester monomer and a (meth)acrylic acid derivative. As the
(meth)acrylic ester monomer, use can be made of any of a

15 (meth)acryiicacidcycloalkylester,benzyl(meth)acrylate
and a (meth)acrylic acid alkyl ester having an alkyl group
of 1tol8 carbonatoms. Ofthese, it isespeciallypreferred
tousea (meth)acrylicacidalkyl ester havingan alkyl group
of 1 to 18 carbon atoms, such as methyl acrylate, methyl

20 methacrylate, ethyl acrylate, ethyl methacrylate, propyl
acrylate, propyl methacrylate, butyl acrylate or butyl
methacrylate. 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.



The nol ecul ar wei ght of acrylic pressure sensitive adhesives is preferably
100, 000 or greater, still preferably 15 in the range of 150, 000 to 1,
000, 000.wOheg/ogiless transition tenperature of acrylic pre®suIeIx@nsitive
adhesives is generally 20C or below, preferably in the range of about -70
to OC. The acrylic pressure sensitive adhesives have stickiness at room
tenperature (23C). 20 Epoxy resins havi®g a di cycl opent adi ene skel et on,
used as the epoxy resin (B), each have a dicycl opentadi ene skel eton and a
reactive epoxy grébﬁ Fonteret odl etubesurabrugits deTheeepbrym rdsiqisiyal e
generally solid at roomtenperature, and the softening tenperature thereof
i s preferabl ymphhy Aerydakange shealbwmathi@ctygl9@Cessten lcopodfvaeabliy 45 to
80C, and WD 03/017363 PCT/JP02/ 08127 9 optimally 50 to 70C. The nvol ecul ar
wei ght of sughnepaxyy iesilns deangengfal dic\Bdl mpdit, agirefierakel et ab i
preferably in the range of 430 to 3000, still preferably 700 to 2500, and
optimal |y 10001%0 2D00codhet epory aegily vad ghtyrolipepokiic X nfcesi) agRaving a

di cycl opent adi ene skeleton is preferably in the range of 150 to 1000 g/eq,
still préeferaptygr208pddym800egheqceantheptofipbkyba10+t50400ng/ €q. Anong

t hese epoxy resins (B) having a dicycl opentadi ene skeleton, it is
especi al |y preéenyedrybienpboyratoppbietesith t0eobpbhe eyl QB}) c\
Cx-cx2-0 ¢\ /x-Cx2- ¢\ ~x-cx2- ( n 15 wherein n is an integer of 0 to 10.

This n is preferabsys the Tg of curing product and realizes an
improvement of thermal stability. Introduction of a
hydroxylated monomer, such as hydroxyethyl acrylate, in the

10 (meth)acrylic ester copolymer facilitates controlling of
the adherence to adherends and pressure sensitive adhesive
properties.

The molecular weight of acrylic pressure sensitive
adhesives ispreferably 100,000 orgreater, still preferably

15 in the range of 150,000 to 1,000,000. The glass transition
temperature of acrylic pressure sensitive adhesives is
generally 20°C or below, preferably in the range of about
-70 to 0°C. The acrylic pressure sensitive adhesives have
stickiness at room temperature (23°C).

20 Epoxy resins having a dicyclopentadiene skeleton, used
as the epoxy resin (B), each have a dicyclopentadiene
skeleton and a reactive epoxy group inthemolecules 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



an integer of 0 to 7, still preferably O to 5. Mxtures of epoxy resins
whose n values are different fromeach other within the range of 0 to 10
are avai |ablog/o1ms3 t he epoxy resin having a dicycl opent adi @cg/Jeéxiserion. For
20 exanpl e, as such epoxy resin mxtures, there can be nentioned epoxy
resi nsXD- 1000-L and XD-1000-2L (trade names, produced by N ppon Kayaku
Co., Ltd.). These epoxy resins having a9dicycl opent adi ene skel eton may be
used individually or in conmbination. 25 Wen, as the epoxy resin (B), an
epoxy resin batvinglWp B3/101 7363 PCThPO2Ll 68123 r Weiahii el o3 wperstadiene
skel eton is used wi thout conbination wth other general-purpose epoxy
resi ns descrirbednkaharingtdhedepoxyopastadiesngrefedrediviry iadgect fiaram yanount
of 5to 1000 parts by weight, still preferably 50 to 800 parts by 5

wei ght, and eptti@ldandddt 36000 pe0ad, by iwei ghtfepebl{0000 pasr t25ddy, wei ght
of the. above adherent conponent (A). Further, as the epoxy resin (B) , the
epoxy resin Bawidéer andi oy clogerbagdoene skel eboryaybei usednino£@mixnati on
wi th other general-purpose epoxy resins. As the general - purpose 10 epoxy
resins, i§ igscpiBEEREE€UnE 0 USE: P ERYadRsid Navidipr ileadarapmsi ght of
about 300 to 2000. It is especially preferred to use a blend of an
ordinarily |kguide epdxye I&SiTso @b 3@@0t@/5§9 ] ery asraehighy 20wl w@n
ordinarily solid epoxy resin of 400 to 2000 nol ecul ar wei ght. The epoxy

equi val ent 15,0f ;3dgh deAebakiRMNRYS©16POXY 408SHNE.S generally in the
range of 50 to 5800 g/ eq. As such general - pur pose epoxy

Among these epoxy resins (B) havingadicyclopentadiene
skeleton, it is especiallypreferredtoemploy an epoxyresin
10 of the formula:

CH, _/CH —CH, CH,—CH—CH,—©0  CHy,—CH—CH,— O

Y Sab G

15 whereinnis an integerof 0 to10. Thisnispreferably

an integer of 0 to 7, still preferably 0 to 5.

Mixtures of epoxy resins whose n values are different
from each other within the range of 0 to 10 are available
as the epoxy resinhavingadicyclopentadiene skeleton. For

20 example, as such epoxy resinmixtures, there canbementioned
epoxy resins XD-1000-LandXD-1000-2L (trade names, produced
by Nippon Kayaku Co., Ltd.).

These epoxy resins having a dicyclopentadiene skeleton
may be used individually or in combination.

25 When, as the epoxy resin (B), an epoxy resin having



resins, there can be nentioned, for exanple, glycidyl ethers of phenols
such as bi sphenol A, bisphenol F, resorcinol, phenylnovol ak and cresol
novol ak; wbysiodpk3 et hers of 20 al cohols such as but anedi olpCTEBOY@ULY| ene

gl ycol and pol ypropyl ene glycol; glycidyl ethers of carboxylic acids such
as phthalic acid, isophthalic acid and tetrahydrophthalic acid; glycidyl

or al kyl gl ycidyl epoxy resins obtainedlby substituting an active hydrogen
bonded 25 to a nitrogen atom of aniline isocyanurate or the like with WO
03/ 017363 PCI/ dPogLD8deT:adlene gt el diybn gr oumedmd tdeudaldoatb ialateymt i ¢

epoxi des obtained by, for exanple, oxidizing an intranol ecular carbon to
carbon doublkéthooth¢o ddresely-puncooperad@x an-eapiodsy dgrsaup dderleittgr, such as
vi nyl cycl ohexane di epoxide, 5 3, 4-epoxycycl ohexyl net hyl -3,

4-di cycl ohexanecapboyyt@den bndb2=féBably epddyd iaydolmaodnts,ob-Spiado (3,

4- epoxy) cycl o- hexane-m di oxane. O these, bisphenol glycidyl epoxy resins

are preferabbyousgs: aoit he igensr alt-ipur pes€eepdiy bestanss 0T heses k0,
general - pur pose epoxy resins can be used individually or in conbination.

I'n the preseptiyAYedA@bptEind EBSt1 B thekoof phhes enereys gHadigdd amo
pol ynmeri zabl e conpound (D) described later and the epoxy resin (B) mnust

have a di cycLopent gdi gaegskebet pRe dbokd theecmehecubgpbheneofia)\hen, as the
epoxy resin (B), epoxy resin having a dicyclopentadi ene skeleton is not
used and ot her Further, as the epoxy resin (B), the epoxy resin having
adicyclopentadiene skeletonmaybe used in combinationwith
other general-purpose epoxyresins. Asthegeneral-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 molecular weight. The epoxy equivalent
15 of such general-purpose epoxy resins is generally in the
range of 50 to 5000 g/eg. As such general-purpose epoxy
resins, there canbementioned, for example, glycidyl ethers
of phenols such as bisphenol A, bisphenol F, resorcinol,
phenylnovolak and cresol novolak; glycidyl ethers of
20 alcohols such as butanediol, polyethylene glycol and
polypropylene glycol; glycidyl ethers of carboxylic acids
such as phthalic acid, isophthalic acid and
tetrahydrophthalic acid; glycidyl or alkylglycidyl epoxy
resins obtained by substituting an active hydrogen bonded

25 to a nitrogen atom of aniline isocyanurate or the like with



gener al - pur pose epoxy resins (not having a dicycl opentadi ene skeleton) are
enpl oyed (when use is nmade 20 of energy radiation polynerizable conpound
(D) havi myoa3s/odizeycl opent adi ene skel eton), the other generalTAapw(sese epoxy
resins are preferably added in an anmobunt of 5 to 1000 parts by weight,
still preferably 50 to 800 parts by weight, and optinmally 100 to 600 parts
by wei ght, per 100 parts by 25 weight 16f the above adherent conponent (A).
WO 03/017363 PCT/JP02/ 08127 12 When the epoxy resin having a

di cycl opent agyepeidykel @iy &5d ysedall echabiogtildn epidxidetshelbtained
general - purpose epoxy resins, the sum of added epoxy resins (B) is

preferably iy £beckangeecplo:d die it patiambyeveighicardon to paebenably 5
50 to 800 parts by weight, and optimally 100 to 600 parts by weight, per

100 parts bygoel ohtoRfd thearrhers, adkerpblrateoapaRity GAbupl Bhéhesn,
conbi nati on, the proportion of epoxy resin having a dicycl opentadi ene

skeleton to &I&?ragwﬁcw&@&@@%;ﬁ%w@, is preferably in the range
of 10 1 : 99 to 99 1, still preferably 5 : 95 to 50 : 50, and optimally

10 90 tos40 3,@DepJ>§g?c§@fcm@1§}1xnea&wm,l At ENE, EPONYx £ 8SEArSYE i Dgragent (O
is a curing agent of” such a type that it does not react wth the epoxy

resin (B) at n €, Rufonpn heat ed; 19§ 01 8. 68L Y pEPcignper ature
or above, ignggggbg§£§ %%hgﬁgzeb;) react mﬁtﬁg%he(epoxﬁgre%?%Q%B). The
activation q% the thermally active |atent epoxy resin curing agent (C) can

be acconplis %%P%y varitous net hods,
Of these, bisphenol glycidyl epoxy resins are

preferably used as the general—purpose epoxy resins. These
10 general-purpose epoxy resins can be used individually 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 a dicyclopentadiene skeleton

15 in the molecule thereof.

When, as the epoxy resin (B), epoxy resin having a
dicyclopentadiene skeleton is not used and other
general-purpose epoxy resins (not having a
dicyclopentadiene skeleton) are employed (when use is made

20 of energy radiation polymerizable compound (D) having a
dicyclopentadiene skeleton), the other general-purpose
epoxy resins are preferably added in an amount of 5 to 1000
parts by weight, still preferably 50 to 800 parts by weight,
and optimally 100 to 600 parts by weight, per 100 parts by

25 weight of the above adherent component (A).



for exanple, the nethod wherein active species (anion and 20 cation) are
formed by chem cal reaction induced by heating; the nethod wherein the

t her mal | ywaaBiovses at ent epoxy resin curing agent (C) is ecabpy/izpersed
in the epoxy resin (B) at about roomtenperature but, at high
tenperatures, is dissolved in the epoxy resin (B) to thereby initiate a
curing 25 reaction; the nmethod wherei nl2he curing agent is enclosed WO

03/ 017363 PCT/JP02/08127 13 in a nolecular sieve and is | eached at high
tenperatures to rher ene idpdsiyatre @ retrdwnighg eacdioyclapentddieree hod wherei n
use i s made of mcrocapsules. The thernmally active |atent epoxy resin

curing agentsgkeddn icansde iusedmbidhvidnatith ethier gonbraatponpoka
particul ar, dicyandi am de, i m dazole conmpounds and m xtures thereof are

preferably %@:?eémﬁst @fé@uﬁbf@idé@eb@k?rﬁemym e pr@ﬂérﬂglggent
(©. The thernally active latent epoxy resin curing agent 10 (C) is

general |y U%b thid ﬁQn§§QHﬂ% 95:@Mﬂ)b9r%9 Panisi fye, weiight prorefebably 0.5
to 15 parts by weight; and optlna y 1to 10 parts by melght per 100

parts by swe Pl oNB D LT L EPOXY, rERh bl @ 1 £ %) epenpadigne
skel et on andﬁgﬁﬁ P gﬁera d?pd%ﬁ epoxy Fggins :%5 The energ% radi ati on

pol ymeri zabl isCy¢! pre h%db%n%h@kgb@%en dN&ednas the
ener gy radlkﬁfon &gﬂyzabl aggnpognd % has a dicyclo%entad?ene

]Sl and e o TUiS, Dot abIua i AT, eORLBL e ooy
resin having a dicyclopentadiene skeleton to other
general-purpose epoxy resins is preferably in the range of

10 1 : 99 to 99 : 1, still preferably 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 does 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 the epoxy resin (B).

The activation of the thermally active latent epoxy
resincuringagent (C) canbe accomplishedby variousmethods,
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 epoxy resin
curing agent (C) is stably dispersed in the epoxy resin (B)
at about room temperature but, at high temperatures, is

dissolved in the epoxy resin (B) to thereby initiatea curing

25 reaction; the method wherein the curing agent is enclosed



20 nol ecul ar wei ght of the energy radiation polynerizable compound (D) is
generally in the range of about 150 to 840, preferably 250 to 500. As the
ener gy rawpasioonepol ynmeri zabl e conpound having a di cycl opemtiaeh/esmey

skel eton, preferred use is nade of a 25 polynerizable conpound of the
formula: WO 03/017363 PCT/JP02/ 08127 14 O O CH2=CRCOH2C CH2OCCR=-CH2 5
wherein Ris a hydrogen atomor a nethyl3 group, preferably a hydrogen
atom As the energy radiation polynerizable conpound (D) having a

di cycl opent agh enencskeat elon, s 1dwes earchn sbé eaehtcidconéd highl thopeeranples, R- 684
(trade nanme, produced by N ppon Kayaku Co., Ltd.). The energy radiation

pol yneri zabl g, easpevRds (tDateas kurhay ng @ ey shapend adt rae whkekdton maybe
used individually or in conbination. 15 When, as the energy radiation

pol yneri zabl gscomporade 6P)midhoeagEgyesadi ati on pol ynmeri zabl e conpound
having a dicycl opentadi ene skeleton is used without the use of other

general - purpose epgL gy Jradiiat) aptROLYIEIdaaklbe xgorpeunds r desenicbed | ater,
the energy radiation polynerizable 20 conpound (D) is preferably added in

an amounts of (@) %gﬁ_égous@ariﬁdﬁyw@égb%,o§t_iu!1lg@ﬁsﬁﬁaa@byl.l%o 200 parts
by weight, and optinmally 20 to 100 parts by wei ght, per 100 parts by

particular, dicyandiamide, imidazole compounds and
mixtures thereof are preferably used as the thermally active
latent 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
1 to 10 parts by weight, per 100 parts by weight of the sum
of epoxy resin having a dicyclopentadiene skeleton and other
general-purpose epoxy resins.

15 The energy radiation polymerizable compound having a
dicyclopentadiene skeleton, used as the energy radiation
polymerizable compound (D), has a dicyclopentadiene
skeleton andone ormore, preferably2to 10, energyradiation
polymerizable groups in the molecule thereof. The

20 molecular weight of the energy radiation polymerizable
compound (D) is generally in the range of about 150 to 840,
preferably 250 to 500.

As the energy radiation polymerizable compound having
a dicyclopentadiene skeleton, preferred use is made of a

25 polymerizable compound of the formula:



wei ght of the above adherent conponent (A). WO 03/017363 PCT/JP02/08127 15
Further, as the energy radiation polynerizable conpound (D), the energy
radi at i orwpaBgmss3 zabl e conpound having a dicycl opent adi ecg/Jgaziserion nay
be used in conmbination with other general-purpose energy radiation

pol ynmeri zabl e 5 conpounds. The general - purpose energy radiation

pol ynmeri zabl e conpounds each have at | ddst one pol ynerizable double bond
in the nolecule thereof. The nol ecul ar weight thereof is generally in the
range of about 100 to 30,000, preferably 300 to 10,000. For exanple, 10

| ow nol ecul ar -wei ght conpounds as di scl osed in Japanese Patent Laid-open
Publ i cati on Nos. 60(1985)-196956 and 60(1985)-223139 are w dely used as

t he above general - purpose energy radiation pol ynerizabl e conmpounds.
Exanpl es thereof include acrylate conpounds, such as 15 trinethyl ol propane
triacrylate, tetranetRyl ol nethane tetraacrylate, pept{aerythrito

triacryl ate, dlpent rythritol JnQhydr o ypentaacryﬁ%

di pentaerythritol hex acr Iat- prit yl exe gl ycol & acrylate

1, 6- hexanedi Hg~CRCIE Ao | ene—-20GHy€C Eée(&kkg

FurthernDre use can be nade ryl ate™ conpounds haV|ng a
functional group such as hydrox pboxyl, for exanple, an oligoester
acrylate, a urethane acrylate oligoner, an epoxy nodified acrylate, a

pol yesters 25 acryl ate, a polyether acrylate and an itaconic acid oligoner.

wherein R is a hydrogen atom or a methyl group,
preferably a hydrogen atom.

As the energy radiation polymerizable compound (D)
havingadicyclopentadieneskeleton,therecanbementioned,

10 for example, R-684 (trade name, produced by Nippon Kayaku
Co., Ltd.).

The energy radiation polymerizable compounds (D) each
havingadicyclopentadieneskeletonmaybeusedindividually
or in combination.

15 When, as the energy radiation polymerizable compound
(D), an energy radiation polymerizable compound having a
dicyclopentadiene skeleton is used without the use of other
general-purpose energy radiation polymerizable compounds
described later, the energy radiation 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

weight of the above adherent component (D).



WO 03/ 017363 PCT/JP02/ 08127 16 When, as the energy radiation polynerizable
conpound (D), energy radiation polynerizable conpound having a

di cycl opewDadioene3 skel eton is not used and only other geReTdPONsNITOSE
energy radi ati on pol ynerizabl e compounds 5 (not having a dicycl opent adi ene
skel eton) are enployed (when wuse is made of epoxy resin (B) having a

di cycl opent adi ene skel eton), the otherlfeneral - purpose energy radiation
pol ymeri zabl e conpounds are preferably added in an amount of 0.1 to 500
parts by wei ght, Fstrithlerprad ehakine ry tad 200 ddppayine rby aveiegiimp @nd
optimally 20 to 100 parts by weight, per 100 parts by wei ght of the above
adher ent conmonenthé AnergyVren idte enepgymeadizabilenceebyiBaI Zah! € cpnpound
havi ng a di cycl opent adi ene skeleton is used in conbination wth other

gener al - pur pdseyebepgytaddeati oke Dot yieiay,ze8 8 ed S nCOSMOURLS oh hE tgum of
added energy radiation polynerizable conpounds (D) is preferably in the

range of 0-1otne§0@eﬂ@ka$—pbypw@eg@herggi&hdﬁé%&%haabn 1240 ,20Q parts by
weight, and optinmally 20 to 100 parts by wei ght, per fbo parts by wei ght

of the abpvecaﬂp@ﬁﬁag.coﬂagnggﬁeffé-puﬁﬁbé@iénéﬁgyiPé&iﬁﬂioﬁo the

proportion of energy radiation polynerizabl e conpound aving a

di cycl opent agb epge 5Kkt QR RIS e 2 SERSHEL AW NOSE, @%rl%begaszg%g;e@ 1,

pol ynmeri zabl e conpounds is preferably in the range o

o 11 Ao B 3, L K gh R 0 BRGS0 2
PCT/ JP02/ 0812{creof 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 Japanese
Patent Laid-open Publication Nos. 60(1985)-196956 and
60(1985)-223139 arewidelyusedas the above general-purpose
energy radiation polymerizable compounds. Examples
thereof include acrylate compounds, such as
I5  trimethylolpropane triacrylate, tetramethylolmethane
tetraacrylate, pentaerythritol triacrylate,
dipentaerythritol monohydroxypentaacrylate,
dipentaerythritol hexaacrylate, 1,4-butylene glycol
diacrylate, 1,6-hexanediol diacrylate and polyethylene
20 glycol diacrylate.
Furthermore, use can be made of oligomer acrylate
compounds having a functional group such as hydroxyl or
carboxyl, for example, an oligoester acrylate, a urethane

acrylate oligomer, an epoxy modified acrylate, a polyester

25 acrylate, apolyetheracrylateandanitaconicacidoligomer.



17 pol yneri zabl e conpound havi ng a di cycl opent adi ene skel eton and/or other
gener al - pur pose energy radi ation polynerizable conpounds is cured upon
bei ng irradicavedeni th light. As the light, use is nade ofrCTiieo2/@tzmpl e,
ultraviolet 5 light. Mxing of the photopol ynerization initiator (E) into
t he above adhesive enabl es reducing not only the tinme of polynerization
and curing but also the irradiation dodé. The photopol yneri zation initiator
(E) can be selected 10 from anong, for exanple, benzophenone,

acet ophenone,  benzei,nasbenz aire mel ldiefdien pbepmernzebhyl cemhenndbenzoi n
i sopropyl ether, benzoin isobutyl ether, benzoinbenzoic acid, nethyl

benzoi nbenzo?)e,, henzf) ndideididrkedetl yme 23 Aaislie @idnydourd oxant hgne,
hydr oxycycl ohexyl phenyl ketone, 15 benzyl diphenyl sulfide,

tetranet hyl gﬂé(%@igh;f@%ﬁ%ilefdédeskepém& Si $okoit W tdnd eonbenatherdi benzyl,

di acetyl an | or oant hr aqui none. The above phot opol yneri zati on

initiator ( | gﬁﬁ! doy 2dded iragantamRupbl 0i 8ab0eléompblifidBY
wei ght , 20@perrlle ear% yplao teo 10 parts by vve?gh ,ea?ldastiGI Iopgeferably 1.5

to 6 parts bngsgggbi%?g%ﬁc#%gu S P NeE 9B c 060 i Be e M O £NAREN

radi ati on pol'ynerizabfe co having a dicycl opentadi ene skel eton and

ot her general - pur e at.l ok \pal i ; The
adhesi ve | ayuesreoojfst)?%geaﬁﬁeéiﬁ}%§F ?C;gpsglr})f<%)hga§g§§e%?@%%%%%§gg%§le%é

PCT/JPOZ/OB%ggélé%%n), the other general-purpose energy radiation
polymerizable compounds are preferably added in an amount
of 0.1 to 500 parts by weight, still preferably 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 energy radiation polymerizable
15 compounds, the sum of added energy radiation polymerizable
compounds. (D) is preferably in the range 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 weight
of the above adherent component (A). In this combination,
20 the proportion of energy radiation polymerizable compound
having a dicyclopentadiene skeleton to other
general-purpose energy radiation polymerizable compounds
ispreferably intherangeofl :99to99: 1, still preferably

20 : 80 to 70 : 30, and optimally 40 : 60 to 50 : 50.

25 The adhesive comprising the above energy radiation



invention is conposed of the above adherent conponent (A), epoxy resin (B)
, thermally active |latent epoxy resin curing agent (C, energy radiation
pol yrer i 2ablog/ocsapound (D) and phot opol yneri zati on initi COIPEA)812TS
essential conponents. 5 The adhesive |ayer conposed of the above conponents
has the properties of being curable by energy radiation and also curable
by heating. Thus, the adhesive tape canbe used as an adhesive for wafer
fixing at the time of dicing and can be used as an adhesive for

t her noconpr essi pme hbnalh he chbthpoafinch e h@ al diacy d rapest ad 1 ¢he skiee tafhn
nmounting. Al though this thernoconpression bonding is generally perforned
by heating ahdBOrtotH&DGertidea ndbespysec| ayerqgef rbheapiesent invention
exhibits a low elastic nodulus at this tenperature range with the result

that the adhgsiyetapsbTaroppopetisyidouf-ed @yt beiagntowd it adherend
surface to thereby enable attaining a secure bonding of chips to | ead

frames. Fingdgye. a i ghodust of nhhgb £, maci <45 st anee canibe
provi ded by thermal curing. Further, the curing product has an excell ent

bal ance af shegkrstrength and peel 20 strength, and can retain
satisfactory bonding properties even if exposed to severe thermal and hum d

condi ti ons. StiImmg%@théh@&@éﬁélﬁ%ﬂ%f‘;%cﬁ e iRg preduct — of

adhesive layer is so |low that the occurrence of package crackKing at the

e Lo P L AR A5 o e AR o R A0 SLgel il Ly
the pressurebéfyﬁéfiﬁgkion and curing but also the irradiation dose.
The photopolymerization initiator (E) can be selected
10 from among, for example, benzophenone, acetophenone,
benzoin, benzoin methyl ether, benzoin ethyl ether, benzoin
isopropyl ether, benzoin isobutyl ether, benzoinbenzoic
acid, methyl benzoinbenzoate, benzoindimethylketal,
2,4-diethylthioxanthone, hydroxycyclohexyl phenyl ketone,
15 benzyl diphenyl sulfide, tetramethylthiuram monosulfide,
azobisisobutyronitrile, benzil, dibenzyl, diacetyl and
B-chloroanthraquinone.
The above photopolymerization 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 still preferably
1.5 to 6 parts by weight, per 100 parts by weight of the
sum of energy radiation polymerizable compound having a
dicyclopentadiene skeleton and other general-purpose

energy radiation polymerizable compounds.

25 The adhesive layer of the adhesive tape of the present



adhesi ve | ayer maybe | oaded with an electrically conductive filler such as
gold, silver, copper, nickel, alum num stainless steel, carbon, ceramc
or a nat ewpaB/ooi3bai ned by 5 coating nickel, alum num or tRETIIPKXOSNET h
silver. Further, for inparting thermally conductive properties, the
pressure sensitive adhesive |ayer may be | oaded with a thermally
conductive filler such as gold, silver,1&opper, nickel, alum num
stainless steel, silicon, germaniumor other 10 netallic material or an

al I oy ther eofinvEhesenalididompes iyt tiee added hahaneatutmipaie@bout) 10 to
400 parts by weight per 100 parts by weight of the adhesive conponent

(nanely, coBpeRettss A tBB, tiermd) iy Bt iR saesihesbveyl ayein canibey | oaded
with an organic 15 pol yi socyanate conpound, an organi c polyinm ne conpound

and the likggeRtoldel herbeuth@t ribe ddliJriedi AMNesSE¥Rpsuhangbh arand _
cohesive strength thereof before exposure to energy radiation. The organic

pol yi socyanal,g ¢8pBoYRd ¢ aht PEn Pt €xamPl8) a20ssehech eddiRmarmng
aromati ¢ pol yi socyanate conpounds, aliphatic polyisocyanate conpounds,

allcyct | G pol yi SOSKBNALR.COMPOUINSy dohdBLsy A ¢ LIRS BIRRIY IcReXanAl by

conmpounds and isocyanate-term nated urethane prepol ymers o
Leact) 09 LSRRl SROUARILE COmBMTnyAhs 22eRelAgl - asmo sy S 11
compounds | nchude g ad1Loby! R0%: fhé SOMANA! Gne 2t dnpLlidaopanate,
1, 3-xyl yl ene"di'rsocyanat e,
used as an adhesive for wafer 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
invention exhibits a lowelasticmodulus at this temperature
range with the result that the adhesive tape can properly
15 follow the contour 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 further, the water absorption of the curing 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



1, 4-xyl yl ene diisocyanate, diphenyl nethane-4,4'-diisocyanate, 5

di phenyl net hane- 2, 4' -di i socyanate, 3-nethyl di phenyl net hane dii socyanat e,
hexanet hyWweng/odisssocyanat e, i sophorone dii socyanate, PCT/JP02/08127

di cycl ohexyl net hane- 4, 4' - di i socyanat e,

di cycl ohexyl net hane- 2, 4' -di i socyanate and |ysine 10 isocyanate. Specific
exanpl es of the above organic polyimnd9 conpounds include

N, N - di phenyl net hane-4, 4' - bi s(1-aziri di necar boxyam de),

trimet hyl ol popeee:ies -{Fazidiaibyidinopi onatered$ire sensitive

tetramet hyl ol net hane-tri-(3-aziridinyl propionate and

N, N -t ol uenee@ds s byaz imeiydben @ ocadkoxyiari do)dlirdct rdtdayilignesetagtnee It is
generally preferred that these organic polyisocyanate conmpounds or organic
pol yi m ne coffpolsdssleh 220 caddid ¢ 1 war anestpe0f Midlee 10 PrihsSnby, wei ght,
especially 0. 1 to 5 parts by weight, and still especially 0.5 to 2 parts

by wei ght, perailigpastschy seiighh, ofe tdiei @dhes entt<aamI0BBRE 1 nEA) by
Furthernore, an antistatic agent can be added to the 25 above adhesive

layer. The adlidiainetkbhe Antdishat be woent KWQ 03/ 017363 . PG4 JPRRL08127 21

can suppress the generation of static electricity at the expanding or
pi ckup st ep,f&@iﬁpaktm@tﬁaman@gﬂ AdidyivSprepbanced,; tRAmplesy et
e

suitable antistatic agents inclu
sensitive adhesive layer may be loaded with a thermally
conductive filler such as gold, silver, copper, nickel,
aluminum, stainless steel, silicon, germanium or other
10 metallicmaterial or an alloy thereof. 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).
This adhesive layer can be loaded with an organic
15 polyisocyanate compound, an organic polyimine compound and
the like in order to regulate the initial adhesive strength
and cohesive strength thereof before exposure to energy
radiation.
The organicpolyisocyanate compoundcanbe, for example,
20 Selected from among aromatic polyisocyanate compounds,
aliphatic polyisocyanate compounds, alicyclic
polyisocyanate compounds, trimers of these polyisocyanate
compounds and isocyanate-terminated urethane prepolymers
obtained by reacting these polyisocyanate compounds with

25 polyol compounds. Specific examples of the organic



general Iy known activators such as anionic, cationic, 5 nonionic and
anphoteric activators. It is preferred that the antistatic agent be used
in an anowoto3narsgi ng fromO to 50% by wei ght, especial | ypPCrarosizy 30% by
wei ght, based on the weight of the adhesive |ayer. For exanple, when
ultraviolet light is enployed as the 10 energy radiation, a transparent
filmis used as the base of the adhesiife tape of the present invention.
Exanpl es of suitable transparent filns include a polyethylene film a
pol ypropyl engof i sbcgapatgkuvienentislimclaidmo?b ybut atly baee diiiikpcyanate,

pol ynet hyl pentene film a polyvinyl chloride film 15 a vinyl chloride
copol ymer fids—aopolysthyl esecyenepdi hal ateyivllenecadpokyet/bybere

napht halate film a polybutylene terephthalate film a polyurethane film
an ethyleneivhny&lﬁg@hatgiigb@ya@@tépnoner resin film an
ethylene/(neth)acry ic acid copolyner film an 20 ethylene/(neth)acrylic

acid ester cgpﬁﬁgﬁyimgghghea4’pola§1ybg?gngkgg1and a polycarbonate film
Further, use 1s nade of crosslinked filns therefrom Still further,

| am nate s il pﬂgﬁy§ﬁéeﬂbﬂg¥zp@'Uéfﬂsoé?ahﬁ%eOther hand, when el ectron
beans are enployed as the energy radiation, 25 it is not requisite for the

base to be L5apsparetonlheLelokens U0t 03601383 PCTLIEN2LATIZ . 22 Use can

be nmade of not on ove transparent filns al so opaque fil s

obtalned b, A AL ADET. gty hnaed, e |1 ke The surface
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-f-aziridinyl propionate,

15 tetramethylolmethane-tri-B-aziridinyl propionate and
N,N'-toluene-2,4-bis(l-aziridinecarboxyamido)tri-
ethylenemelamine.

It is generally preferred that these organic
polyisocyanate compounds or organic polyimine compounds be

20 added in an amount of 0 to 10 parts by weight, especially
0.1 to 5 parts by weight, and still especially 0.5 to 2 parts
by weight, per 100 parts by weight of the adherent component
(A) .

Furthermore, an antistatic agent can be added to the

25 above adhesive layer. The addition of the antistatic agent



5 or less, still preferably 37 dyne/cmor less, and optimally 35 dyne/cm
or less. This enables easily transferring of the adhesive |ayer of the
adhesi ve wama/00f3cs he present invention to silicon chips aCTuUR@/dsizre of die
bondi ng. The above base with | ow surface tension can be obtained by 10
selecting an appropriate material. Also, it can be obtained by subjecting
the surface of the base to release treatnent such as application of a
silicone resin or the like. The thickness of the base is generally in the

range of abaut sé% t-@s300nE gehetet abhyo20stat 200 partandisyidt tHS
preferably 50 to EO m The adhesive tape of the present invention can be

obt ai ned bye%%%tnidgglgt he baspumidtep hendhes veccenppsi¢lpabiTopposed of the
above conponents by custonmary neans such as a roll knife coater, a gravure

coater, a di.g, oAy, Oﬁxgﬂpe’ﬂeé%ﬁ%%%t%@ﬁte%nta@@a@w agehbe coatiag | ayer
to t hereby orm an adhesive | ayer. According to necessity, the adhesive

conposi tion ca ' e I3 vl sefhd @ arsidvent hefione d he coating
operation |99F%I§§%'ra %v¥b%§$gTre that the tﬁ%ckness of the 25 thus

f d hesi I ' 1 7
PCT/ 9P021 0615 o33 G ERATAPRS 6 € S C5 1R Phe” { s Sk B e adhest ve tape

mventi on | £F8 G 06 e 0E 4T LELF ARt ol 1a CX T eont haT Br° Gnd i e
silicon 5 wafep is fxed through;the, afhssioeot 49 1381 8nd] Ghigedni t.
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 the adhesive tape of the present invention. Examples
of suitable transparent £ilms include a polyethylene f£film,
a polypropylene film, a polybutene film, a polybutadiene
film, a polymethylpentene film, a polyvinyl chloride f£ilm,
15 a vinyl chloride copolymer film, a polyethylene
terephthalate film, a polyethylene naphthalate film, a
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/ (meth)acrylic acid ester copolymer film, a
polystyrene film and a polycarbonate film. Further, use
is made of crosslinked films therefrom. Still further,
laminate films therefrom may be used. On the other hand,

when electron beams are employed as the energy radiation,

25 itisnotrequisite forthebasetobetransparent. Therefore,



The silicon wafer with the adhesive tape is cut into IC chips by the use
of cutting neans such as a dicing saw. The resultant adhesive tape stuck to
| C chi ps we oenpmssed to energy radiation. As the energy ra&diraPizsizvhi ch can
be 10 enployed in the present invention, there can be nentioned, for
exanple, ultraviolet light (central wavel ength = about 365 nm or electron
beans. Wen ultraviolet light is used 22s the energy radi ation, generally,
the irradiation intensity is set so as to fall within the range of 20 to

15 500 MWV cr2MBbhend hudd badiat icen vt tHe disosett remsamdemtf i lmsvibtrhi n t he
range of 0.1 to 150 sec. Further, for exanple, in the irradiation with

el ectron beans A iehle r30R@I bbeRSne@aBybeos6Linyt bheef ef Bneeotesthose
enpl oyed in the above irradiation with ultraviolet light. In addition, at

"the 20 tinmg,qf, £XPRFUR: tiognergy radiation, auxiliary heating can be
effected. This. exposure to energy radiation enables detaching fromthe

base he adnesi ver) ayer chel dohbuck 410008 HH £ pravekaseyolo dfnsfips. The
exposure to energy radiation nmay be perforned prior to the dicing

25
operati og. O 931017363 PCT/I2021 08127 5, 2. e o0bI & 12d nkCoohi ps1 bavi g t e

adhesi ve Iafg? SPHEK to are unted on | ead franmes, and heated so

that the e2§§¥bf%§£%1Q§)l%gstheTﬁngéﬁ%ﬁ%%%ggés% yCH£§stJPH§mgtB§ I C

chi ps and | § are bonded to eac e 5 heating tenperature

Izzo%,eng;]gl L%’q}}lqn ¢ egs;i?\g%le_%,%;eéb&fnth%o acil‘?egg\pg’te%gf@f all?ljlé( ﬁ@é’én@o to
invention to silicon chips at the time of die bonding. The
above base with low surface tension can be obtained by

10 selectinganappropriatematerial. Also, it canbeobtained
by subjecting the surface of the base to release treatment
such as application of a silicone resin or the like.

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

15 preferably 50 to 150 pm.

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 knife coater, a gravure coater, a die coater or

70 a reverse coater, and drying the coating layer to thereby
form an adhesive layer. According to necessity, the
adhesive 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 layer be in the range of 3 to 100 pm,



about 80 to 170C. The heating tine is generally in the range of 1 to 120
mn, preferably 5 to 60 min. As a result of this heating, the thermally
cur abl e aabesioveexonponent 10 is cured to thereby attain fCrare/dsezrdi ng of
the 1C chips and lead frames to each other. Mreover, the adhesive |ayer
conposed of the above specified conponents exhibits a |low elastic nodul us
at the tine of thernoconpression bondi2y, so that the adhesive |ayer
properly follows the contour of 15 adherend surface with the result that

t he adher engsgg@lb@lycmlopsocao he. banded Huos eddtaiotdrbradiadi wattiagfect ory
strength. In this connection, the elastic nodulus (at 150C) of the

adhesi ve | ayer ,@xhiibicted afther fhe owrhngadhethe energy radiation
pol ymeri zabl e conpound (D) contained in the 20 adhesive |ayer is preferably

in the range of %3Q édﬂigélb@ 8p0 ¥f 10% Rewesdit | ipreietablys Jthiok 101 to
5.0 x 103 Pa, and optimally 1. 8 x 102 to 1.0 x 103 Pa. Furthernore, the

final ouringpradupl;akt ef-khecout int: fcdhianepoxy s tmd Bizmdyibi ts an
extrenely | 6W water -25 a sorption coefficient, so that, even if exposed to

hi gh WO 03/ 01%%6:3 gg}é{%@@ﬁ?é\%@? th%Sa&k?é@%@ttléﬁ;fesoﬁt:otah@lbhfi@ wiidefl ow,

the finall curing product fromwater evaporation to thereby enable

reduci ng t@glgf%:ciurre@% 2 &f@lﬁ%ﬂ%&c{%@taﬁ%@é iR Vo the-aer

absorption et eéht "(imeasur e er exposure to 85% RH 5 at nosphere at

coC 1o 168,070 e 1y nallo e anngsiye. skorchs s arab 2 ko
The resultant adhesive tape stuck to IC chips isexposed
to energy radiation. As the energy radiation which can be
10 employed in the present invention, there can be mentioned,
for exax\nple, ultraviolet light (central 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 mW/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. 1In addition, at the
20 time of exposure to energy radiation, auxiliary heating can
be effected.
This exposure to energy radiation enables detaching
from the base the adhesive layer held stuck to one major

surface of IC chips. The exposure to energy radiation may

25 be performed prior to the dicing operation.



Apart fromthe above usage, the adhesive tape of the present invention can
be used in the bonding of sem conductor 10 conpounds, glass, ceramcs,
netal s, ewo0.03@FBECT OF THE | NVENTI ON By virtue of the pre®EemtJPOv08eInt i on
descri bed above, there is provided an adhesive tape furnished with an
adhesive 15 |ayer which finally fornms an adhesive curing product of |ow
wat er absorption to thereby enable prewdnti ng package cracking at the tine
of reflow, and which realizes lowering of the elastic nodul us at

t her nroconpr essi onhdwisti gz ed e eby psbieangnexiced lastitedinve Heyeapabiickt y of
followi ng the contour 20 of adherend surface. EXAMPLE The present

i nvention wWihefard Rete Beunklkdsbhatett Felamys , wahh hedeeénxe thatt hbe
foll owi ng Exanples which in no way 25 limt the scope of the invention. WO

03/ 017363 P/ JRP/NBK27 )26 thé heiHealivew agebxaspteseand TGampatati ve

Exanpl e, the  "water absorptlon coefficient”, "elastic nodulus" and "peel
strength” Wef@ &reey i Nefhectohb o rg PEAAEA St o" MAERT o8hs el ptiiea
coeff|C|ent Hesi ve tape pieces were piled one upon another into a

| am nat e 0 %19 %éﬁ{ﬂéfﬂ&ﬁ@% gRRd a8l yi AhOLRe Sk &fge &ff 3B omMH 8050 MM
Bot h najor surtace lamnaté were irradiated with ultraviolet |ight
and heated G Pébi bLheredy teffaetc t hanmsl i cupirBgerdbe yt hus

obt ai ned 10a%aégﬁec %?omedyfb stand still in an atnos%here of gg@b

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. Moreover, the adhesive layer
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
15 adherend surface with the result that the adherend and IC
chipscanbebondedtoeachotherwithsatisfactorystrength.
In this connection, the elastic modulus (at 150°C) of the
adhesive layer exhibited after the curing of the energy
radiation polymerizable compound (D) contained in the
20 adhesive layer is preferably in the range of 1.0 x 101 to
8.0 x 103 Pa, still preferably 3.0 x 101 to 5.0 x 103 Pa,
and optimally 1.0 X 102 to 1.0 x 103 Pa.
Furthermore, the final curing product after the curing
of the epoxy resin (B) exhibits an extremely low water

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



relative humdity at 85C for 168 hr. The water absorption coefficient was
cal cul ated fromany weight increase of the sanple. "Elastic nodulus" 15
Wth respwotosorzench of the adhesives of the Exanples an@CTIpmasati ve
Exanpl e, one not containing any thermally active |atent epoxy resin curing
agent (C) was prepared. Both major surfaces of a sanple thereof were
irradiated with 200mJ/cnRultraviolet |25ght. Wth respect to the resultant
20 sanple, the elastic nmodulus at 150 C according to the torsion shear

nmet hod was neaspeedtbyes ke Use tameRPArkE lownuflee funed clbyiRheoweiicitc
Scientific F.E. Ltd. at 1 Hz. "Peel strength" Each of the adhesive tapes
was st uck toi#2006: falomshrader2&vspotaceonfta 3lredymaraidle siekducdangwaf er,
irradiated with WD 03/017363 PCT/ JP02/ 08127 27 ultraviolet |ight of 230
mi/ cn? | i ghttigwaatiutryenard fipaeagenirackisige akbcbdimgl v1,0cewather eaf t er,
each silicon chip wth adhesive obtained by detaching the base fromthe

adhesi ve | ayghsaast COMURSST an dondedasaradl 8@tpm ehpekueepperssy smeet of
10 mm x 50 mm at 150C for 1 sec, and allowed to stand still in a

thernost &t chianbesnate 26085 forrok hegthe) @Jﬁetr}@bﬁﬁém?tcdf@i BBhegHking of
t he adhesive |layer. Thus, a sanple for neasuring peel strength was

obtai ned. 101 Jhersid igrrshim pidesolt be1sapke iwas pibredaby yoondkng,  and
t he copper sheet was peeled at an angl e of 90 to t her eby
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 above,
there isprovided an adhesive tape furnishedwith an adhesive
15 layer which finally forms an adhesive curing product of low
water absorption to thereby enable preventing package
cracking at the time of reflow, and which realizes lowering
of theelasticmodulus at thermocompressionbonding, thereby
being excellent in the capability of following the contour

20 of adherend surface.

EXAMPLE
Thepresent inventionwill furtherbeillustratedbelow
with reference to the following Examples which in no way

25 limit the scope of the invention.



ef fect measuring of the peel strength (mM\ 10 nm. The peeling speed was 50
mmmn. In the Exanpl es and Conparative Exanpl e described below, 15 the
fol | ow ngwoaBerizet s were used as the adherent conponent @EAXJPEHSLY resin
(B), thermally active | atent epoxy resin curing agent (C), energy

radi ati on pol yneri zabl e compound (D) and photopol ynerization initiator
(E). (A Adherent conponent 20 copol ymet6 of 900, 000 wei ght average

nol ecul ar wei ght and -28C glass transition tenperature, obtained by

copol yreri zi ng 55Ipahiest bl ewelghtxefipBesyEdndCoypatret ive Peamnsle byheei ght  of
met hyl nethacrylate, 20 parts by weight of glycidyl nethacrylate and 15
parts by wei ghitef ab5o2plydnoxyet fiydiacr'yl deéasWOcORIDIABE3aRCTHEER02/ 08127
28 (B) Epoxy resin (Bl) : liquid bisphenol A epoxy resin (epoxy
equi val ent: 48fength?200ersaofhtesungdpbhnthenEblloviaguhanneesght : about 420)
(B2) : solid bisphenol A epoxy resin (epoxy equivalent: 800 5 to 900,

sof teni ng poi nt: "9&€er b estbalometgdt £i@bent"1700) (B3) epoxy resin
havi ng a di cycl opent adi ene skel eton (trade nane XD 1000-L produced by

Ni ppon Kasyaku Co.adhd ghive @R@eY pieaukvidd e0tsi 1240 ohe 458n Seftiei AgLpOi Nt :
66C, n 0.6 to 0.7) 10 (B4) epoxy resin having a dicycl opentadi ene

skel et on (tradesmnedee X 10¢0+2b . Qrﬁdugepcmeé\&pp&m @Y@lﬁ%t@a, sktd., epoxy
equi val ent: 240 to 250, softening point: 57C, n =

of 50 mm x 50 mm. Both major surfaces of the lamlnate were
irradiated with ultraviolet light and heated at 160°C for
1 hr to thereby effect thermal curing. The thus obtained

10 sample was allowed to stand still in an atmosphere 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 Example, one not containing any thermally
active latent epoxy resin curing agent (C) was prepared.
Bothmajor surfaces of a sample thereof were irradiatedwith
ZOOmJ/cmZultravioletlight. With respect to the resultant

20 sample, theelasticmodulusat 150°Caccordingtothetorsion
shear method was measured by the use of 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



0.4) (B5):solid o-cresol novol ak epoxy resin (epoxy equivalent: 15 210 to
230, softening point: 92'C, nolecular weight: about 1650). (C) Thermally
active | avenB/oepexy resin curing agent (epoxy hardener) @ECITWIP02/08127

di cyandi am de (trade nane: Hardener 3636AS, produced 20 by Asahi Denka
Kogyo K. K.) (C2): 2-phenyl-4,5-di hydroxynethylim dazol e (trade nane:
Curezol 2PHZ, produced by Shi koku Chem2fal s Corporation) (D) Energy

radi ati on pol ynmeri zabl e conpound (Dl): energy radiation polynerizable
conpound haviingravi@bedi iyt opentadi rogcskel aglon (iaradet paneid Kadyedad R684,
WO 03/ 017363 PCT/JP02/ 08127 29 produced by N ppon Kayaku Co., Ltd.,

mol ecul ar weighd a 304» of BB)mmdi penimer yhbkhal hgxaachyd Al cdnrehegul ar
wei ght: 578). (E) Photopol ynerization initiator 5 1-hydroxycycl ohexyl

phenyl Kketong;+kFyatBevecopssthaki pg ageathingonnti papel yirsacyanat e
(trimethyl ol propane adduct of toluylene diisocyanate). Exanple 1 10 An

adhesi ve conpggitief 1Was QRIPEBREIrbYs MbXbRadEhe o §amRQBLBLScke@Rer in the
proportions as specified in Table 1. A base of a 90 mthick lamnate film
composed of g, bl ast i £h 286 PYG hAYSL poge@ tyer e etdnd eneldirihaerylic
stand still in a thermostat chamber at 160°C for 1 hr to
thereby effect thermal curing of the
adhesive layer. Thus, a sample for measuring peel strength
was obtained.
10 The siliconchip side of the sample was fixedbybonding,
and the copper sheet was peeled at an angle of 90° to thereby
effect measuring of the peel strength (mN/10 mm). The
peeling speed was 50 mm/min.
Inthe Examples and Comparative Example describedbelow,
15 the followingmaterials were used as the adherent component
(A), epoxy resin (B), thermally active latent epoxy resin
curing agent (C), energy radiation polymerizable compound
(D) and photopolymerization initiator (E).
(A) Adherent component
20 copolymer of 900,000 weight average molecular weight and
-28°C glass transition temperature, obtained by
copolymerizing 55 partsbyweight of butyl acrylate, 10 parts
by weight of methyl methacrylate, 20 parts by weight of

glycidyl methacrylate and 15 parts by weight of

25 2-hydroxyethyl acrylate.



acid copolynmer on its side of ethylene/nethacrylic acid 15 copol yner | ayer
(surface tension: 35 dyn/cm was coated with this adhesive conposition so
that a 20wmoadhmsss ve | ayer was fornmed on the base. Thus, pam/Jactsstve tape
was obt ai ned. The "water absorption coefficient”, "elastic nodulus"” and
"peel strength" of the obtained adhesive tape were 20 neasured in the
above manners. The results are listed i28 Table 1. Exanples 2 to 4 and
Conparative Exanple 1 The same operations as in Exanple 1 were repeated
except that the pBbpBptkpnsesinadded conponents were changed as 25
specified in Table 1. The results are listed in Table 1. WD 03/017363
PCT/ JP02/ 081231) 30 iCn i@ BifpBenml HePolydkd3ih (epoxhl &quivLRAO Q300 O Z O
U wsadcvVcal Nmm OUo_o_o_o o_ NXXXXXULOaHa Mo in
-,q Nri O H€Q0d,Ushiflte@ntinGopoimt 6 1)1, molecular weight: about 420)
(B2) : solid bisphenol 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-1000-2L produced by Nippon Kayaku Co., Ltd., epoxy
equivalent: 240 to 250, softening point: 57°C, n = 0.3 to
0.4)
(B5):solido—cresolnovolakepoxyresin(epoxyequivalent:
15 210 to 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 Kogyo K.K.)
(C2): 2-phenyl-4,5~-dihydroxymethylimidazole (trade name:
Curezol 2PHZ, produced by Shikoku Chemicals Corporation)
(D) Energy radiation polymerizable compound

(D1): energy radiation polymerizable compound having a

25 dicyclopentadiene skeleton (trade name: Kayarad R684,
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produced by Nippon Kayaku Co., Ltd., molecular weight: 304)
(D2) : dipentaerythritol hexaacrylate (molecular weight:
578) .
(E) Photopolymerization initiator
5 1l-hydroxycyclohexyl phenyl ketone.
(F) Other
crosslinking agent: aromatic polyisocyanate
(trimethylolpropane adduct of toluylene diisocyanate).
Example 1
10 An adhesive composition was obtained by mixing the
components together in the proportions as specified in Table
1. A base of a 90 pm thick laminate film composed of a
plasticized PVC layer and a layer of ethylene/methacrylic
acid copolymer on its side of ethylene/methacrylic acid
15 copolymer layer (surface tension: 35 dyn/cm) was coated with
this adhesive composition so that a 20'um adhesive layer
was formed on the base. Thus, anadhesive tape was obtained.
The "water absorption coefficient”, "elasticmodulus”
and "peel strength" of the obtained adhesive tape were
20 measured in the above manners. The results are listed in
Table 1.
Examples 2 to 4 and Comparative Example 1
The same operations as inExample 1 were repeated except
that the proportions of added components were changed as

25 specified in Table 1. The results are listed in Table 1.
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03/017363 PCT/JP02/ 08127 31 CLAIMS 1. An adhesive tape conprising a base
and, supwpimposedl t hereon, an adhesive | ayer, said adhesiPga/Jpex/si27
conprising an adherent conponent (A), an epoxy resin (B), 5 a thermally
active latent epoxy resin curing agent (C) , an energy radiation

pol yneri zabl e conpound (D) and a photcddol ynerization initiator (E),
wherein either or both of the epoxy resin (B) and energy radiation

pol ymeri zabl e conpound (D) have a 10 WiAchMd opent adi ene skeleton in its

nol ecul e or nol ecules thereof. 2. The adhesive tape as clained in claiml,
wherein the epoxy.rednna@iBeshas &agiecyomppentiadi en®askelaatdyn and 15 is
represented by the fornula: C 2- CH-CH2-0 C 2- HCH2-0 C 2 jHCH2-0 20
wherein n i ssapeirhhegsrd ohebebdn, Hh adheThee adhesi wa ildapghasi et abrged i n
claiml1 or 2, wherein the energy radiation polynerizable conpound (D) has
a dicycl opendmagh eneng kel edbarand cempepeasemipd &y ddisky resin (B),

5 a thermally active latent epoxy resin curing agent (C), an
energy radiation polymerizable compound (D) and a
photopolymerization initiator (E),

wherein eitherorbothoftheepoxyresin (B) andenergy
radiation polymerizable compound (D) have a
10 dicyclopentadiene skeleton in its molecule or molecules

thereof.

2. The adhesive tape as claimed in claim 1, wherein
the epoxy resin (B) has a dicyclopentadiene skeleton and

15 is represented by the formula:

CH,—CH—CH, — O CHZ_CH ——CH, — O CHZ_CH —CH, — O
Ny
\ N
/ A
n
20 wherein n is an integer of 0 to 10.
3. Theadhesivetapeasclaimedinclaimlor?2, wherein

the energy radiation polymerizable compound (D) has a
dicyclopentadiene skeleton and is represented by the

25 formula:



25 formula: WO 03/017363 PCT/JP02/08127 32 0 0 CH=CRCOHC ( | 2- 2
CH2OCCR=CHI 5 wherein Ris a hydrogen atomor a nethyl group.
WO 03/017363 PCT/JP02/08127

32

(I)l 0O
|l
CH,=CRCOH,C 1 —— CH,OCCR=CH,

5 wherein R is a hydrogen atom or a methyl group.



