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57 Abstra.cf: Disclosed herein is an adhesive tape comprising 2 base and, superimposed thereon, an adhesive layer, this adhesive

: l_ay::r ?o_mpnsm'g an adherent component (A), an epoxy resin (B), a thermally active latent epoxy resin curing agent (C), an energy

radiation p_olj'rmq-izable comppund (D)anda photopolymerization initiator (B), wherein either or both of the epoxy resin {B) and

enagy radiation polymerizable compound (D) have a dicyclopentadiens skeleton in its molecnle or molecules thereof. The prov;ridcd.

g adhesive tape has an adhesive layer which realizes reduction £ the water absorption of anadhesive curing product and which enables
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-5 The present invention relates to a novel pressure sepfsiddusey dsteesi ve
the present invention relates to a pressure
D, s ch is especially suitable for use ipsThE >,

“tape. Mre parstg'_gég_arl
i Ve

sensitive adhe

process of dicing a
of chips 10 obtai ned
| NVENTI ON A sem conduct®
arsenide is produced in the formof a l|arlge dianeter. 15 Thi s\ weH
and separated (diced) into small elenent chips (IC chips) and i%_
transferred to the subsequent nountDESERItPAEONI N this process, in
the sem conductor wafer in the state of being stuck to a
20

particul ar,

t P,
‘ﬁ?1Cen wafer or the |ike and performng g
%%¥7 e dicing to a lead frame. BACKGROUNLY
waf er of, for exanple, silicon or g.I"'

pressure sen@®DHEEEVAdIAFEVe tape i s subjected to dicing, cleaning,
dryi ng, expandi ng and pickup steps, and is transferred to the subsequent
- bonding step. It is desired that the above pressure sensitive, adhesive

tape enpl oyed fromthe sem conductor wafer dicing step

t hrough the pickup

step have an @dBesi ve sheengtAanwriogh is 25 so large as to securely hold the

wafer chips in the-dicing - ---- -----
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to drying steps buthahheBséficOnnsueRian! euehrthatong AGhesi ¥eesadheres to .
the wafer chips in the pickup step. The chi ps having been picked up are

bonded to | eadehEanese ¥hbsibe HageOf v di ahending adhegiye

gggtas an

epoxy adhesive, in the die bonding step. Thus, senlconductorprgeV|ces are
produced. HOWeM@ERtYWRPehGtelRiRSa BresSUFESTRISY t i ve adhesive tape which

9
S

10

15

20

25

is especially suitable for use in the process of dicing a
siliconwafer or the like andperforming die bonding of chips

obtained by the dicing te a lead frame.

BACKGROUND OF THE INVENTION

A semiconductor wafer of, for ekample, silicon or
galliumarsenideisﬁmoducedinthéfonnofalargediametef.
This wafer is cut and separated {diced) into émall element
chips (IC chipsi and is transferred to the subsequent
mountipg gtep. In this process, iﬁ particular, the

semiconductorwaferinthestateofbeingstucktx>apressure

_sensitive adhesive tape is subjected to dicing, cleaning,

drying, expanding and pickup steps, and is transferred to -

the subsequent bonding step.

itisdesiredthattheabovepressuresensitiveadhesive

. tape employed from the semiconductor wafer dicing step

,through the pickup step have an adhesive strength which is

s0 large as to-secﬁrely'hold the wafer chips in the dicing
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snall appllcatlon of an approprlate anDunt of adhe5|ve 2@ Jahdary g@mﬁ and
'there has OC%§£§§£ such a problemthat the adhesive overflows IC chips. On
t he ot her en I C 10 chips are large, there has occurred such a
problemthat the bonding with satisfactory strength cannot be attained
because of, for exanple, an insufficient anount of adhesive. Further, the
application of such a die bonding adhesive is |aborious. Therefore, there
is a demand for an inprovenent 15 enablithg sinplification of the process.
For solving the above problens, various pressure sensitive adhesive tapes
for wafer stitckingingisdepsanpenfrarah ibatthsachaf devel Xiegf harsthemiend a die
bondi ng functi on have been proposed (see, for exanple, Japanese Patent

Lai d- open 2GdPdtd=cato dmelNoafArl ¥90)pB82it8lhe Japdngseteat.ent Lai d- open
Publication No. 2(1990)-32181 discloses a pressure sensitive adhesive tape
conpri sing a base Tard:h isipes v hpg bed o thios leehup arredstetddreo 1eayleframssst i t ut ed
of a conposition which is conposed of a 25 (neth) acrylic acid ester

copol yner, awgenerale pgepogeaepdxybdNddaguadye 2006, SFudbh 3 an efidky a
gener al - pur pose phot opol yneri zabl e | ow nol ecul ar conpound, a thermally

active | apentac@pedye,eShn thld NG 2@eiin@nded Phohopp! ¥ami béatiueRor
i'nitiator. This adhesive |ayer perforns a wafer fixing function at the

time of waf erdediiGeRtardppbliatetiie nowBhetl Ahf 1dicHing a Mok t@xhnsed t
energy radiation, the adhesive layer is cured with the result that the

adhesive stremghh betyeessten adhasi Hﬁpféﬁ)’ﬁia@é‘%rﬁdﬁ%t BasEan Ss 1 puered-
Thus, upon plcklng up of IC chips, th

O dlfflcult, 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 -
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.pressure-sensitive adhesive |ayer is detached together wea dari@ryt 26061 C chi ps
fromthe baseSF_§P@ | C chips with-the pressure sensitive adhesive |ayer are
nounted on | ead frames and heated. Consequently, the epoxy resin contained
in the adhesive |layer exerts a bonding strength to thereby finalize
bonding of the I1C chips to |lead frames |5 The adhesive tape for wafer
sticking disclosed in the above publication enables so-called direct die
bondi ng and enab-les onitting the step df applying a die bonding adhesi ve.
That is, in the adhesive |ayer of the adhesive tape, all the conponents
are cured upoffiHe ai%! TRPERGTS phosgpo2gmericadt & hewenetgyutadi ati on
curing and thermal curing, so that the chips and |lead franes are bonded to

each ot her w P®G-cadhemgldey 3ttty lhteThereaiy eesigeneriald ygentre
bonding is conducted via the reflow step. 25 For use in the refl ow step,
in recent yeansl asphdeepolgmgahuatyoR006i iS85 4 Thiat adhekaivei hgyéead have
been devel oped in order to cope wth environnental problens. The nelting
t enper at ur e dferfidmmssavddies fiotinghitaching dteabeitsintd ghera fidiadi & had . of
conventional solder containing |ead, thereby rendering high 5 refl ow
t enper at ubes Afiteari ttdlsl econtgdweniem otheli dibey,r eftleaw e drgad aicblr@qéﬁ?ﬁi gh,
even a snmall anount of water contained in the adhesive |ayer woul d
vapori ze and nadfilaatien,t heeehihe ciats L agel-hies danrger wofhparkageutagking.
Moreover, at the time of die bonding, it is demanded 10 that the .adhesive
layer properhhefaHhGBdMQESQQ@h@ﬁh Bétween the adhesive layer and the
{) base is lowered. Thus, upon picking up of IC chips, the
pressuresensitivéadhesivelayerjjsdetachedtogetherwith
10 the IC chips from the base. The IC chips with the pressure
sensitive 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 direct die bonding and
{) 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 other with
extremely large strength.
" Thereafter, génerally, wire bonding is conducted via

the reflow step.

25 For use in the reflow step, in recent years, solders
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~adherend’surface. In particular, for enhancing the foll @g Japuegenng at the
time of therQ§£ﬁﬁpression bonding, it is demanded that the elastic nodul us
of the adhesive 1ayer be |low at the tine of thernoconpression bonding at
hi gh 15 tenperatures. However, the above conventional adhesives are
unsatisfactory in this respect. Therefore, there is still a demand for
i nprovenent on pressure sensitive adhesives. 20 OBJECT OF THE | NVENTI ON
The present invention has been nade in v ew of the above .state of the
prior. art. It is an object of the present invention to provide an
adhesi ve t apadtaviongadm iaghdsiack havicapeenweghlepell és cedeci hg ¢deewat er
absorption of adhesive 25 curing product and which enables |owering the
el asti ¢ nodumish?@ndameamer2G06 pSiebdshss thee aoélainyheempenapressodHn
bondi ng. SUMMARY OF THE | NVENTI ON The adhesive tape of the present
i nventi on congei seddessa s eaitth irsiperiagabsied Hireeoshan athiesi®e | ayer,
~this adhesive |ayer conprising an adherent conponent (A), an epoxy resin
(B) ., a ther mahlgnadoned $6le8t cep@siniagileyr tRgraggende®ling h8dh ener gy
radi ati on pol yneri zabl e conmpound (D) and a photopol ynerization initiator
(B),. 1(c) whereohw ebhperatiurxkel Inefitis1 €poRLWaS N, WRBhnaPHe aNer DMy
radi ati on pol yneri zabl e conpound (D) have a dicycl opentadi ene skeleton in

its mol ecul etempaRheeHeess HNGH ealenld shi® 1IP4RSERE JWERELQUbnddidsd
preferred that the 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 that 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



_15 resin' (B) have a dlcyclopentadlene skeleton and be rgmn@ﬁ@ﬂngmsby the
formula: 20 wherein nis an integer of 0 to 10. It is also preferred that
the energy ra on polynerizable conmpound (D) have a dicycl opent-adi ene
skel eton and be represented by the fornmula: 25 20 January 2006 SF-854 6 0 p
11 r CH2=CRCOH2C CH OCCR= CH 2 2 wherein R is a hydrogen atomor a nethyl
group. 5 By the present invention, there is provided an adhesive tape
havi ng an adhesive | ayer which enabl es ra&duci ng the water. absorption of-
adhesive curing product to thereby avoid package cracking at the tine of
reflow and whtnbresg@bhesthbemetbhgrebBeiehagbhaifgdul us thereof at

t her noconpressi on 10 bonding to thereby ensure high capability of follomﬁng
the contour of adherend surface. DETAILED DESCRI PTI ON OF THE | NVENTI ON As
menti oned above, the adhesive tape of the present 15 invention conprises a

base and, supgoimnpgsedrtheredonveRnIogdhesi ve |layer, this adhesive |ayer
conprising an adherent conponent (A), an epoxy resin (B) , a thermally

active latent epoMyeslRHdL GH tRGAIENE hé DreHh SN Bbh ?_lse
pol ymeri zabl e conpound (D) and a photopol ynerization 20 initiator
5 a base and, superimposed thereon, an adhesive layer, thlS
adhesivelayercomprisiﬁganadherentcomponent(A),anepoxy
resin (B}, athermallyactive latent epoxy resin curing agent
%:)_ _ {C), anvenergy radiation polymerizable compound (D} and a
photopolymerization initiator (E),

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

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




wher ei n e|ther or both of the epoxy resin (B) and ener gyzo,yamﬂaqtzom
“pol'yneri zabl

nmol ecul e or

conponents constituting the adhesive |layer wll

e f@gyound (D) have a dicyclopentadi ene skeleton in its
n% ul es 20 January 2006 SF-854 7 thereof. First, each

of the

be described in detai

bel ow. Al though acrylic, polyester, urethane,. silicone and 5 natura
pressure sensitive adhesives and ot her various general -purpose

r ubber

pressure sensitive adhesives can

is especially preferred in the present invention to enploy acrylic

pressure

adhesi ves,
copol ymer

ester
ester

nDnoner
ester, benzyl (meth

cycl oal kyl

ester

havi ng an al kyl group of

there can (he nentioned

sensitive adhesives. 10 As the acrylic pressure sensitive

for example, a (rmgth) acrylic est er
W% (meth) acrylic

conposed ofjjstructurg
nnnoner :gj% yllic a i éﬁﬂ ffgxﬁii th)acryllc
j6T0T a h T

d a (meth) acrylic aC|d al kyl

|ved from

18 catbon atons. O these, it i

especially preferred to use a (neth) acrylic acid alkyl ester havin

al kyl

nmet hacryl at e,
nmet hacryl at e,

group

of 1 to 18 carbon atons, such as nethyl acrylate, nethy
ethyl acrylate, ethyl nethacrylate, propyl acrylate,.
but yheaoriyl & dsor: hytydogwet eomy |t e masHyHe drmimh) ac

acid derivative,. there can be nentioned, for exanple, glycidyl
(neth)acryl ate h&s tige arglsyot dylvegroigm othhydricxyedhidedanyd dhes haw

R

©

10

15

20

tape having an adhesive leyer which enables reducing the

water absorption of adhesive curing product to thereby avoid

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 thereott, 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) anti a photopolymerization
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

be use@ as the adherent. conponent' (A), it

s
g an
| 20
propyl
rylic

ing a

'package cracking at the time of reflow and which enables -



- 25 hydr o'>’<yl group. 20 January 2006 SF-854 8 The contentyfarghrtisfodr al
“uni'ts derlve%ﬂ;é§n1glyC|dyl (nmeth)acrylate in the (nmeth)acrylic ester
copolymer is raIIy in the range of 0 to 80 nmol % preferably 5-to 50
nmol % Introductlon of a glycidyl group in the (meth) acrylic 5 ester
copol ynmer enhances the conpatibility of the (nmeth)acrylic ester copolyner
with the epoxy resin (B), increases the Tg of curing product and realizes
an inprovenment of thermal stability. Infroduction of a hydroxylated
nononer, such as hydroxyethyl acrylate, in the 10 (nmeth)acrylic ester
copol yner fadciHdenedf®es controlling of the adherence to adherends and
pressure sensitive adhesive properties. The nol ecul ar weight of acrylic
pressure sensitiveimagdhesiyves fitheptahpsasdhys t00s000u0i ngrerl £dhe st
preferably 15 in the range of 150, 000 to I, 000, 000. The gl ass

transition t anmpenatul el e afdddi Godd ens W& SENSdide. adhesives is
general |y 20C or below, preferably in the range of about -70 to OC. The

acrylic pressure sangiddgie adRasicv/eponavatest,i akboRSEe, abi1 0eBhECaREr at ure
(23C). 20 ..Epoxy resins having a dlcyclopentadlene skel eton, used as the

epoxy reskn (BuuRach-Jks LU ONSHSN 8RS a Bl 81D A & peactive.

epoxy group in the nolecules thereof . The epoxy resins are generally
solid at roomtEnRES A re%al-?@qgug% %Qtefs%ﬁ'rﬁgséﬁgi?gi@éUé@hég'f’{rémcéﬁ
out

preferably in the 25 range o 0 to 90C, still preferably 45 to 80C,
and 20 Januany 2000) as the adherent component  (A), it is especially
{} preferfedinthepresentinventiontoemployacrylicpressure
| 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
 €) : V ' afltocharbonatoms. Oftﬁese,itiseépeciallypreferred
_tousea(nmth)acrylicacidalkylesterhaviﬁganalkylgroup
of 1 to 18 carbon atoms, such as methyl acrylate, methyl
20 methacrylate, ethyl acrylate, ethyl metﬁacrylate,-propyl
‘acr},r_later propyl methacrylate, butyl acrylate or buty;
methacry}ate. Asthe(nmth)acrylicacidderivative,thereA
.can be mentioned, for example,lglycidyl {(meth)acrylate

having a glycidyl group or hydroxyethyl acrylate having a

25 hydroxyl group.




SF-854 9 optinmally 50 to 70C. The nol ecul ar wei ght of suchneRg¥00sr €si ns
“having a dicygl opent adi ene skeleton is preferably in the range of 430 .to
3000, still pref¥tably 700 to 2500, and optimaliy 1000 to 2000. The epoxy
equi val ent of epoxy-5 resins having a dicycl opentadi ene skeleton is
preferably in the range of 150 to 1000 g/eq, still preferably 200 to 800
g/eq, and optimally 210 to 400 g/ eq. Anpbng these epoxy resins (B) having a
di cycl opent adi ene skeleton, it is espe@ ally preferred to enploy an epoxy
resin 10 of the fornmula: 15 wherein nis an integer of 0 to 10. This nis

preferably an intregetofelt toF #+ratthiapnefiarableyi@edof bom MIxtaikea of
epoxy resins whose n values are different fromeach other within the range

of 0 to 10 argeindiacalyliateasnt heeepeny b asirylhavidigd <> dicppalepentiadi ene
skel eton. For 20 exanple, as such epoxy resin mxtures, there can be

nent i oned epwa&a@zﬁ&ﬂ@%ﬂg@@& Eo o MWL ( bﬁ:@@@rang% #y gguced by
C

Ni ppon Kayaku Co. , .). These "epoxy resins having a dicycl opent adi ene

skel eton  may,A& usede +HGh¥E d9ALIY: QT yENGGPRRILR! 1 PBh 2 ithe epoxy
resin (B), an epoxy resin having 5%8J£nua$y@§8b SF-8%%§T5 qacr§§l

i cycl opest adste skebeyaR.l splardaul thalkoroabinatlen o theot her

gener al - pur pose epox S ater, the epoxy resinis

B: g]‘: g: ZB: g; ggﬁt%ghgggﬁ?gé??‘s)g%e@ cB3pb?yml®0Q 1 PR _ftﬁeblép%%;g%siﬁt kb,
| increases the Tg of curing product and realizes 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



)
.5 weight, and optimally 100 to 600 parts by weight, per #&DfhnuBafdopsby
wei ght of thgﬂaggye adherent conponent (A). Further, as the epoxy resin
(B) , the epoxy resin having a dicycl opent adi ene skel et on may be used in
conbi nation with other general -purpose epoxy resins. As the
general - purpose 10 epoxy resins, it is preferred to use an epoxy resin

havi ng a nol ecul ar wei ght of about 300 to 2000. It is especially preferred'

to use a blend of an ordinarily |iquid éboxy resin of 300 to 500 nol ecul ar
wei ght and an ordinarily solid epoxy resin of 400 to 2000 nol ecul ar ‘
wei ght. The éﬁ&%@@é&dﬁ@ﬁl@ﬁt7Q%30fT&ﬁc@@é@ﬁ@ﬂ&t peipbsecEpoRyh ree®s is
generally in the range of 50 to 5000 g/eq. As such general - purpose epoxy
resins, there&ssdmsbbavengi eniicytbepexbapt ene gi el alydn et hayse fafaiphenol s
such as bi sphenol A, bisphenol F, resorcinol, phenylnovolak and cresol
novol ak; gl ycirdgheetdegs oof 420 tal 2ol sstsudhpas fbutbdedi?oD, tpd 5@ hyl ene
gl ycol and pol ypropyl ene glycol; glycidyl ethers of carboxylic acids such

as. phthalic.aracodtimsdphtHald coa2d0andlhd epoatyydgaphthahitcofamhxyl yci dyl

or al Kyl gl ycidyl epoxy resins obtained by substituting an active hydrogen
bonded 255t 0 r&sdintsr hgetingt anaof yahdpémiead Sowy agks lad teorori ¢ herd fidesatviit h 20
January 2006 SF-854 11 a glycidyl group; and so-called alicyclic epoxides
obt ai ned by inf aheexanptesf @dditzi n@oangriegan®t £TU @mfe £afHiohy tDOTardon
doubl e bond to thereby incorporate an epoxy group therein, such as

Vi nyl cycl ohexane gdieeposhdeopbimally 210 to 400 g/eq. -

3, 4- epoxycycl ohexyl nmet hyl - 3, 4- di cycl ohexanecar boxyl ate and
?;(3,4-ep0XY)CyC|Qﬁ@ﬁﬁkﬂééééﬁ&i@fgsﬂn@ﬂ%ﬁ%ﬁﬁ&ﬁhﬁadicyclopentadiene

skeleton,itisespeciallypreferredtoemployanepoxyresin

10 of the formula:
CH,~—CH —CH, — O CHQ—CH—CHZ—O CH,—CH—CH, — 0
\\ ' o’

' i
SabCah ¢

1 }
P

y /n | .

15 wherein;lisanintegerof()to10. Thisnis preferably

B an 1nteger of 0 to 7, still preferably 0 to 5.
L). Mixtures of epoxy resins whose n'values are different
from each other within the range of 0 to 10 are available
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



y -
_hexane- m'di oxane. O these, bi sphenol gI yC| dyI epoxy reszm;ar@g@ za%ef er abl y
used as the ggﬁgf | - pur pose epoxy resins. These 10 general -purpose epoxy
resins can be _‘é individually or in conmbination. In the present
invention, at |east either of the energy radiation polynerizable conpound
(D) described |later and the epoxy resin (B) nust have a dicycl opent adi ene
skeleton 15 in the nolecul e thereof. Wen, as the epoxy resin (B)', epoxy
resin having a dicyclopentadi ene skeletth is not used .and ot her
gener al - pur pose epoxy resins (not having a dicycl opentadi ene skel et on) are
enpl oyed (whea dseydkopmfea@lend snetgyon ads atsesh widhypoer czabliaatdmmound
(D) having a dicycl opentadi ene skeleton), the other general-purpose epoxy
resins are prefehabtlye adgete fail -guarmsttemdxp texiH30despat.beadby aneirght |
still preferably 50 to 800 parts by weight, and optinally 100 to 600 parts
by wei ght, pethdOfppaytsedin 25 pweifhtalel y tdwiabaove sadhebant egnporent (A).
20 January 2006 SF-854 12 When the epoxy resin having a dicyclopentadi ene

skel eton 1's UB@GO i g o0dTiH 1 el O £ blalquh?ﬁceg@ﬂsb@y PUMRPSO0 BASXY bESI NS,
the sum of added epoxy résins (B) is preferably in the range of 5 fo 1000

parts. bysweigdighs}iddd prfierably 190 88 500899- RS WM ghel, g?br apd
optimally 100 to 600 parts by weight, per 100 parts by wei ght of the above

adherent corponests A)elt%ﬁtt@fstl@@”%Bﬁé' Qahefs@ﬁtpé&@@&ﬂé&@ oA ) epoxy
resin having a dlcyc opent adi ene skel eton to ot her

Further, as the epoxy resin (B), the epoxy resin hav:Lng
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, bisphenol 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



.general - purpose epoxy resins is preferably in the range &f janl@ryl00s99 to 99
1, still prefgég? y 5: 95 to 50 : 50, and .optimally 10 90 to 40 : 60. The
thermal |y actTVve-Tatent epoxy resin curing agent (C) is a curing agent of
such a type that it does not react wth the epoxy resin (B) at room '
tenperature but, when heated 15 to a certain tenperature or above, is _
activated to thereby react with the epoxy resin (B). The activation of the
thermally active |atent epoxy resin cudiing agent (C) can_be acconpli shed
by various nethods, for exanple, the nmethod wherein active species (anion
and 20 cati org gayeifipirpcupy ahémiocaa eacs 1 boy ¢ hivepdxhdebeditianigned t he

met hod wherei.n the thermally active |atent epoxy resin curing agent (C is
stably di sperisgdfénekbapppyxiddiingd3) indtanbdatul aonutrbopeatanisobut , at
hi gh tenperatures, is dissolved in the epoxy resin (B) to thereby initiate

a curing 25 dRasltd Bandt he viRikes, whebebbrihie ghldpigkagestpitheaneimsed 20
January 2006 SF-854 13 in a nolecular sieve and is | eached at high

t enper at ur es sich theraliy ididicaan L Widbtaaet i on; and the method wherein
use is made of mcrocapsules. The thermally active |atent epoxy resin

curing agent s3,3{dplo:GA ARHESEA nldit pii - 1 Sfc I ShSUHRINMI AR 1 d e

particul ar, dicyandi am'de, im dazole conpounds and m xtures thereof are

preferably usagdas (91e Ihesapldeiatidya —d al-ail: @POXV T8R4y )@yding. agent
(C. The thermally activé | atent epoxy resin curing agent 10 (C) is

general |y useg.jh) Am-3unt,of 0.1 to 20 parts by
_{:) _ | 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).



wei ght, preferably 0.5 to 15 parts by werght, and opti n'e;idyanua.—ggnogo parts
"by weight, per 100 parts by weight of the sum of epoxy resin having a
d|cyclopentadﬂé&%‘skeleton and ot her general -purpose epoxy resins. 15 The
energy radi ation pol ymerizabl e compound having a dicycl opent adi ene

skel eton, used as the energy radiation polynerizable conpound (D), has a
dicyclopentadiene skel eton and one or nore, preferably 2 to 10, energy

radi ation polymerizable groups in the gl ecule thereof. The 20 nol ecul ar
wei ght of the energy radiation polynerizable conpound (D.) is generally in

the range of abouty1p0+hQ %ﬂs@xy %%fl%r ﬁalvxn§59 He RRA.ophntihE cerer gy
radi ati on polynerlzable conpound havi ng a dicycl opent adi ene skel et on,

preferred use 5@840133 Saed gﬁa%ﬁﬁy ﬂﬂphﬁtﬁ%@ﬁéfaﬁeﬁﬂﬁﬂﬁﬂ%@ 20

January 2006 =CRCOH2C CH wherein Ris a
hydrogen atom OC;X Q%anlﬂé" t%%‘{ﬂn of%)d%fe%r@%%’y aegy_gr 0 ;8o féﬁlsagl@e ener gy

radi ati on pol € ‘conpound icyc entadlene sKel et on,

th b e o051 ¥ :
e €20 b FRRLEy (04 T R BT e b

e-aCh 5 50 to 800 parts by weight, and optimally 100 to 600 parts
by weight, per 100 parts by weight of the above adherent
component (A). Inthiscombination, the proportionof epoxy

O | resin héving 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 the e-poxy resin (B).

=
(’ < o

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

25 reaction; the method wherein the curing agent is encleosed



_having a’dicycl opent adi ene skel eton maybe used i ndi vi duadd yanu#y 2006 ,
conbi nation. 15 Wien, as the energy radiation polynerizable conpound (D)
an energy r ada¥idon pol ymeri zabl e conpound having a dicycl opent adi ene

skel eton is used without the use of other general-purpose energy radiation
pol ynmeri zabl e conpounds described later, the energy radiation

pol yneri zabl e 20 conpound (D) is preferably added in an anount of 0.1 to
500 parts by weight, still preferably 1® to 200 parts by weight, and
optimally 20 to 100 parts by weight, per 1.00 parts by weight of the above
adherent conpenanic@Aru12@ daswar ¥ynd006 SFa8bdd 16 HHgH hesmpeas tlseener gy
radi ati on pol yneri zabl e conpound (D), the energy radi ation polynerizabl e

conpound havicadrerdsh £yah opaftadteneng kehetobniandenssed hba wishi nat i on.
wi th other general-purpose energy radiation polynerizable 5 conpounds. The

general - pur pese eRehgye’ ad iR capriyemr.i zabl e conpounds each have at
| east one pol yneri zable double bond in the nolecule thereof. The nvol ecul ar

wei ght thereof igngepeLahbyrindied ﬁagsnefeg&q:&eé% &9:_%9% s
preferably 300 to 10, 000. For™~ exanple, 10 | ow nol ecul ar-wei ght conpounds as

i scl oseds |1 (33PaRES B BALEN Lald0RAN yPUBl 1GALIAB NaT1 AO(195) - 196956

and 60 (198 --223139 are wdely used”as the above general - purpose

energy radi ﬁ%&?@&@%‘l&'}e” '%@Ifglﬁ%m%qdi&i%%@lee%on&ﬁ%rn%f arcl ude

acryl ate conpounds, suéh as trimethyl ol propane triacryl ate,

tetranet hyl o} Bet0308 ¢ &I FAGLY Al REALACL XS LT chELASTY A Rive
{;) . 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 skeléton, preferred use is made of a

25 polymerizable compound of the formula:



,dipentaeﬁythritol nonohydr oxypent aacryl ate, di pentaerytgy id 2006

- hexaacryl ate 4 -butyl ene glycol diacrylate, 1,6- hexanedlo Qlacrylate
and polyethyﬁg 20 glycol diacrylate. Furthernore, use can be made of

ol i goner 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 polyether
acrylate and anitaconic aci'd oligoner. PO January 2006 SF-854 16 Wen, as
the energy radiation polynerizable conpound (D), energy radiation

pol yneri zabl e conpound having a dicycl opentadi ene skeleton is not used and
only other - general -purpose energy radi ation pol yneri zabl e conpounds 5 (not

~havi ng .a di cycl opent adi ene skel et on) areenpl oyed (when use is nade of
epoxy resin (B) having a dicycl opentadi ene skeleton), the other
gener al - purpose energy radi ation polynerizable conpounds are preferably

. -added i n an anount 0.1 to 500 parts by weight, s{dill preferably 10 to
200 10 parts by wei ghf;, and opti o 100 part%?by wei ght, per 100

parts by wei (] & conmpopent (A) It \When the energy

radi ati on poﬂ§%§yT€ﬁ£ 2iﬂ§o ] dﬂﬁ@ﬁﬁ(ﬁﬂﬁéﬁijﬁkpleton is
used in conbination wth othe her &l - i ati

" pol ynmeri zable 15 conpounds, the of added energy radiation

pol ynmeri zabl e conpounds (D) is preferably in the range of 0. | to 500 parts
by wei ghts still preferably 10 to 200 parts by weight, and optimally 20 to
100 parts by weight, per 100 parts by wei ght

) wherein R is a hydrogen atom or a methyl group,

Lo

_prefer"ably a hy_drpgen 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.
| ___)___ | 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 energy ‘.r_adiation 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).



~of the above adher ent conponent (A) . In this conbinatiogp, $§ﬂa§hﬁMﬁ
. proportion of energy radi ati on pol ynerizabl e conpound having
dlcyclopentad$%ﬁ§ skel eton to other general -purpose energy radiation

pol yneri zabl e conpounds is preferably in the range of 1 : 99 to 99 : 1,
still preferably 20 : 80 to 70 : 30, and optimally 40 : 60 to 50 : 50. 25
The adhesive conprising the above energy radiation 20 January 2006 SF-854
17 polynerizabl e conpound havi ng a di cyel opent adi ene skel eton and/ or

ot her general - purpose energy radi ati on polynerizable conpounds is cured

upon being irradi giechatt f As thedierdpribeat i 8hbolyeR dis A¢echpohd
exanple, ultraviolet 5 light Mxing of the photopolynerization initiator

(E) into the(@)b,O\t%eaQﬁ&sa&%erﬁm%nrgﬁﬂﬂﬁde&&z%@leo&bmpbl&%dt haRigk a
pol yneri zation and curing but also the irradiation dose

phot opol yrer i zat o ddHild Blelle éﬁklgﬂenﬁﬁnﬁ%ee§§@@JJ#@oEbQHhéﬁgﬂgw1{Hr
exanpl e, benzophenone acet ophenone, ben20|n benzoi n met hyl ether,

benzoi n et hyl,gidierge );;,1_] genzm gt&eﬁ, RN U JrObU I 1 St her

benzoi nbenzoi c aC|d met h ate en20|nd|nethylketal 2, 4

-di et hyl t ki oxaqt, hygBQXﬁgﬁgggﬁeéﬁkpgggn hegggoggdla%§ogenzyl dlphenyl

sul fide, tetra t y t i uram azo I sisobutyronitrile, benzi

di benzyl, e AR 13 %Jg;?%n%?é‘é QE@H%‘a@% 1JQd%%§%:@ﬁolaymerlza

photopolynerlza |on initia gener anoun %f 0.5

to 15 parts bc)’ou\%efegggnd nOtPlr ef giggui/e ]thereooflo E‘%rtlﬁofgcwfagh&el&g still
preferably

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 Japaneee
Patent Laid-open Publicatien Nos. 60(1985)-196956 and
60(1985)~223139arewidelyusedastheabovegeneral—purpose
enexqgy radietion 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.diacrylate 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 oligeester acrylate, a urethane.
acryiate oligomer, an epoxy modified acry.late, a polyester

25 acrylate, apolyetheracrylateandanitaconicacidoligomer.



1.5 to G;parts by wei ght, per 100 parts by wei ght of thegoggmmﬁyzg@@ergy
radi ati on pol i zabl e compound having a dicycl operitadi ene skel eton and
ot her gener aP*puf*pose energy radi ation pol ymeri zabl e conpounds. 25 The
adhesi ve | ayer of the adhesive tape of the present 20 January 2006 SF-854-
18 invention is conposed of the above adherent conmponent. (A), epoxy
resin (B) , thermally active |atent epoxy resin curing agent (C), energy
radi ati on pol yneri zabl e conpound (D) ant® photopol ynerization initiator (E)
as essential conponents. 5 The adhesive | ayer conposed of the above
conmponents has t Whepy opendheesnef-glyerragdiaut ablpe byneanieragyl ¢ adimgicuod and.

al so curable by heating. Thus, the adhesive tape can be used as an
adhesi ve for (paf eenkiryiyngadt athent pwe yvalerdizebne cengocad bevisedaas an
adhesi ve for thernoconpression bonding 10 of chips to |lead franes at the

time of moundirgclbbkhedghenthsketl béiDGaeNMpbessised Baadongdyl stgeneral |y
performed by heating at 80 to 150C, the adhesive |ayer of the present

invention exbihitalaphewosbashs £q et Ust 8én tﬁal?,ﬂ&rmmwt@mgoaﬂm with
the result that the adhesive tape can properly 15 follow the contour of

adherend surfiage Haa ithed gb¥yenspbacaat baknikad c& 38 LeRpNElBd @heshi ps to
| ead frames. Finally,” a curing product of high inpact resistance can be

provi ded by (M Bl n£4M IH9epbUit PEE 1 nt gﬁ) CAH{ Ml PHOdYel opes ramiexeel | ent
bal ance- of shear strength and peel 20 strength, and can retain

oL oY SRRNEL R L FR-CY Bk uekAspBtal gpayyr Satstrah A hur o
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



- !
~of adhesi've layer is so low that the occurrence of packagipjangbgcioiosg at the
refl ow step can be reduced. .25 For the purpose of inparting electrically
conducti ve 2§Fﬁgﬂuary 2006 SF-854 19 properties after die bonding, the
pressure sensitive adhesive |ayer may be | oaded with an electrically
conductive filler such as gold, silver, copper, nickel, alum num
stainless steel, carbon, ceramic or a material obtained by 5 coating
ni ckel, alumnumor the like with silvet? Further, for inparting thermally
conductive properties, the pressure -sensitive adhesive |ayer nay be | oaded

with a ther mpbllymeeanduttiotgndddl®rasusl 2281 §ptUopshtygienseppaitoni ckel ,
al um num stainless steel, silicon, germaniumor other 10 netallic nmaterial

or an alloy theyeef orhResgeaddibl-uasphBY cheragdeddintasnanount of about 10
to 400 parts by weight pér 100 parts by weight of the adhesive conponent

(nanely, coppaRaRLks ZAbTeBchifound? tsBurchhgcAtRasiq ertyeic&anike | oaded
with an organi c 15 pol yi socyanate conpound, an organic polyi m ne conpound

and the Iik@_ibﬂtqrdﬁéthgﬂi Y af& 1DRabBIA of o AdRERLYE, BEkEAGLB RN
cohesive strength thereof béfore exposure to energy radiation. The organic

pol yi socyanate gempound can be, for exanple, 20 selected from anpng
aromatic polylgocyanate conpounds, aliphatic polyisocyanate conpounds,

b Do) SCEYEOA S EOROMIE e b FRESHCLACEE poLys soppmante,
reactfng thé%gepggxggoggﬁg £§%céﬁgEEg]s%géﬁékng not only the time of
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—diéthylthioxanthone,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




25 pol yol conpounds. Specific exanples of the organic 2@olmnuar)200606
SF-854 20 p%%ybtgcyanate conpounds i nclude 2, 4-tolyl ene diisocyanate,
2,6-tolylene Tbcyanat e, 3-xyl yl ene dLlsocyanate 1, 4-xylyl ene

di i socyanat e, dlphenylnethane 4,4 -diisocyanate, 5

di phenyl net hane- 2, 4' -di i socyanate, 3-nethyl di phenyl net hane dii socyanat e,
hexanet hyl ene dii socyanate, isophorone diisocyanate,

di cycl ohexyl net hane- 4, 4' --di i socyanate, 18

di cycl ohexyl net hane- 2, 4' -di i socyanate and |ysine 10 |socyanate Specific
exanpl es of tihey eatioiveen ok ganipe geal pifnt e aworpadidsennctati®onent. (A},

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

trimet hyl ol pregpanertsin3mzi thehinyl 1 paepiianral £tedb epoxy resin curing

t et ranet hyl ol net hane-tri-3-aziridinyl propionate and

N, N -t ol uene-agehtisf| @ﬁﬂgﬂtﬂ@ﬁ@tb@ﬁmﬁﬁiiabﬁ E}zé}ngeaml ani nghg It is
general ly preferred that these organic yi socyanate conpounds or -organic

pol yi ni ne co raﬂﬁal%era%@(i@a%lrtfert@mumtaé)ésgeﬁeléﬁd@ﬁf{ iy yei ght,
especially 0.1 to 5 parts by weight,- and still especially 0.5 to 2 parts

by wei ghts per 10@hRaphscbyvwei gidr Otf;orﬁﬁ@sé‘gr@f §He %W%%tm drf¥nt s

Furthernore, an antistatic agent” can be added to the 25 above adhesi ve

layer. The agdidt £R8 fodd1g 1antssLatkig agenbi1 4Gy enuagy PO98:cion and

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

Y 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 ‘proauct of high impact re‘sisténce
can be provided by thermal c_ﬁring. 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 . :
SF-854 21 can suppress the generation of static el ectrigéanuaty 2408
expanding}M'§ﬁ§§ p step, so that the chip reliability is enhanced. _
Exanpl es of suitable antistatic agents include generally known activators
such as anionic, cationic, 5 nonionic and anphoteric activators. It is _
preferred that the antistatic agent be used in an amount ranging fromO to
50% by wei ght, especially fromO to 30% by wei ght, based on the weight of
t he adhesive |layer. For exanple, when ullPraviolet light.is enployed as the
10 energy radiation, a transparent filmis used as the base of the
adhesi ve t apeusfoaiid g edamtr idivemdrohindgExdris g e ssfursuistealslie itreanspar ent
films include a polyethylene film a polypropylene film a pol ybutene
film a pol yrdiadiiemel ayet mpydepodbydet ilgpemt efecticiorlaypalnduatdvehl ori de
film 15 a vinyl chloride copolynmer film a polyethylene terephthal ate _
film a pol yetibleenesuadphishajcdide fdillmer,a cqpethuindlcdrea ,t eneplithad,ate film
a polyurethane film an ethylene/vinyl acetate film an iononer resin
film an et yHeangllcaesbeals Wdbac) deaopaleysera hbkBrial &cained by
et hyl ene/ (nmeth)acrylic acid ester copolynmer film a polystyrene filmand a-

pol ycar bofiat eddtimg ke a1u%E nunSo MR Of KEKATS! § kedk fi ImE-ther ef rom
Still further, lamnate filnms therefrommy be used. On the other hand,

when el ect r oF yeiifs B h £ERE OYME U1 §% dnlt RNSIQYr S5 B d DNt h 2D rels Jifr 0t
requisite for the base to be transparent. Therefore, 20 January 2006 SF-854
22 : 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 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
obtaingd,by reacting these polyisocyanate compounds Qith

25 polyol compounds. Specific examples of the organic




use can be made of not only the above transparent filnms dgianughysogpaque
films obtai ne%la_%%.col oring them fluororesin filnms and the |liKe. The
~surface tensi ? the base is preferably 40 dyne/cm 5 or less, still.
preferably 37 dyne/cmor l|less, and optimally 35 dyne/cmor |ess. This

enabl es easily transferring of the adhesive |ayer of the adhesive tape of
the present invention to silicon chips at the tinme of die bonding. The '
above base with | ow surface tension canZ8e obtained by 10 selecting an
appropriate material. Also, it can be obtained by subjecting the surface
of the base tpolel sammnatwatompeundsdhcdedeghlddatlivdrensf dalse¢yaoaesr esin
or the like. The thickness of the base is generally in the range of about
10 to 300 nt,2ps-efernabne 20 tso@Bhane and, $txylyldie ptefsrapinas®, t o 150
pin. The adhesive tape of the present invention can be obtained by coating
t he base w t hl thexddhesieeticionposrtdton, conposed of the above conponents by
customary neans such as a roll knife coater, a gravure coater, a die
coater or 20 @iplesefiseoaiers, andidiyddgaidtes coating | ayer to thereby
form an adhesive | ayer- According to necessity, the adhesive-conposition
can be di gsol ygshalyidisnensed i -ali sdyeniathef ore the coating operation.
It is-generally preferred that the thickness of the 25 thus forned

adhesi ve | ayej-nbﬁ:namdi&ﬁqé@ﬁ%&faﬁe tc0i 18- PR 1SF- bk 2 20y Uawiary 2006
especially 10 to 60 m The thus obtained adhesive tape is utilized in the

fol  owi ng mnersocyanate,. isophorone diisocyanate,

{~\ dicyclohexylmethane-4, 4 "~diisocyanate,
L

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



The adhesive tape of the present invention is stuck to2onRno@y@oosurface
of a silicon&ﬁﬁéﬁf, and the silicon 5 wafer is fixed through the adhesive
tape onto a dicrng unit. The silicon wafer with the adhesive tape is cut -
into I1C chips by the use of cutting neans. such as a dicing saw. The

resul tant adhesive tape stuck to 1C chips is exposed to energy radiation.
As the energy radiation which can be 10 enployed in the present invention,
there can be nentioned, for exanple, ul®fraviolet light (central wavel ength
= about 365 nm or electron beanms. Wen ultraviolet light is used as the
ener gy radi atdaon sugpmessl ke gheeratradnatf mratiint enlsdtyricitgetatscles to
fall within the range of 20 to 15 500 nWcnR2 while the irradiation tinme i's
set so as t o elkglandiwigt birnpidleup atgep 0fsc0rhatot AS0cisige . rdlird et t ¥ airs
exanple, in the irradiation with electron beans as well, conditions -can
be set w th rehenerce tBbxbéhphesenplsayedbile theiabavec ddémick dtnicdnide t h.
ultraviolet light. In addition, at the 20 tinme of exposure to energy

radi ation, agxinleirany yh&abwnd acénvaberef taeheds Thiisnexposure oha cgner gy

radi ati on enabl es detaching fromthe base the adhesive | ayer held stuck to
one maj ors5 swohacaief ah€ &ﬂimﬁteﬂi@ PSR .0 ghef PpratitdOnHmy. 25
be performed prior to the dicing operation. SF-854 20 January 2006 24 The

obtained | C ehiepanbavingithggagdhess vesd@yal 1 Uslodenaliafe fristeed on
| ead- frames, and heated so t%at the epoxy resin (B) of the adhesive |ayer

is cured. Thus, sédey LEigAEPS A1 £AM, fhaRES @ 8oRopgark tqeaghQider. The

.;) ' 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

ff) _ . 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,



»,

- .
5 heating tenperature is generally in the range of about2BBfnubg 898C,
preferably agﬁg§&§0 to 250C, and. still preferably about 80 to 170C. The
heating time Ts generally in the range of 1 to 120 mn, preferably 5 to 60
mn. As a result of this heating, the thermally curabl e adhesi ve conponent
10 is cured to thereby attain strong bonding of the I1C chips .and | ead
frames to each other. Moreover, the adhesive |ayer conposed of the above
speci fi ed conponents exhibits a low eld3tic nodulus at the tine of

“ thernoconpressi on bonding, so that the adhesive |ayer properly follows the

contour of 1%sgdhendirimegef a€aali Phlyhehe exedve thiansprheeather dnd and | C
chi ps can be bonded.to each other with satisfactory strength. In this
connecti on, wHecebapsuile fddubusbtaingdocy oflehbng adimsi Vd Ucayrere sixhi bi t ed
after the curing of the energy radiation polynerizable conpound . (D)

cont ai ned i n ftiles2@naditési Md Keayer 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 1Q@RetsmrAf-xtdf3i&aofFilid hesaursepréherdh nakl Ocdyriavrempr oduct
after the curing of the epoxy resin (B) exhibits an extrenely | ow water

25 absorpfi onvrcbedd) citdnll, psefthablyeVkedyink /@xposa@sisQ dmdloptQ mkdnuary 2006
SF-854 25 tenperatures at the tinme of ref low, the final curing product

s free from3datenegvaporalees.t oriheraiyb Baabdas reduaiang fdia-ieae Wi ence of

package cracking. Accordingly, the water absorption coefficient (nmeasured
after exposutBet @d8e%iky 3agtrosphene alh@eGvicona}R8 offr khef pthedrdmal |y

cured adhesive layer is preferably 2.3% or below, still preferably 2.0%
=y o invention to silicon chips at the time of die bonding. The

above bése with low surface tension can be'obtained by
10 selectingfulappropriaten@terial. 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 ceoating the base with the adhesive composition
composed of the above components by cusfomary means such

-as a roll ﬁnife coater, a gravure coater, a die coater or
20 a reverse coater, and drying the coatiﬁg 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
or below, and optimally 1.9% or. bel ow. Apart fromthe abmvgnsaaamost he
adhesi ve tapesmfs4 he present invention can be used in the bondi ng of
sem conductor 10 compounds, gl ass, ceramcs, netals, etc. EFFECT OF THE
I'NVENTI ON By vi.rtue of the present invention described above, there is
provi ded an adhesi've tape furnished with an adhesive 15 layer which
finally forns an adhesive curing produc& | ow wat er absorption to thereby
enabl e preventing package .cracking at“the tinme of ref low, and which

realizes |owerin eI astic nmodul us at thernocoppression bondi ng
t hereby bei r?gSpé?%t?@I I é’n i ROt ﬁé EBpabt 1§t TG hF 1R ‘eontitie 20 of

adherend surface. The present, invention wll further be
illustrated bel dWJ\AnltZﬁ’dr éflefté‘ﬁcéotléot‘“’ﬁé‘gf GANGFitng Exanpl es which in no way
25 limt the scope of the invention: 20 January 2006 SF-854 26 In the

fol | owi ng Exanpl ed anadbﬁﬁba?am@@ ‘Eﬁa‘h‘%‘? Pregrnt \jarean G rigt isgrck
coefficient", "elastic nodulus" and "peel strength" were neasured in the

“fol l owi ng narderae mayarerurhaee ppf on Tokfdriwafer 5 anthddiey & itddmemi eces
were piled one upon another into a lamnate of 1.0 f 0.2 nmthickness, and
cut into & sivaderots 5dxph thBsougmt hBordh ) v tepefeites aofichey arithat e wer e
irradiated with ultraviolet light and heated at 160C for 1 hr to thereby
ef f ect t her mdlhecsiiigpn Tagerhig-lobheiarde sliresbape d svast dlntewed dhd pst and
still in an atnosphere of 85%

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 employed in the present invention, there can be mentioned,

for example, ultraviclet 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. In addition, at the

20 time of exposure to energy radiatioﬁ, 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. 'i‘he exposure to energy radiation may

25 ° be performed prior to the dicing operatioﬁ.



i
relative’humdity at 85C for 168 hr. The water absorpti a0 Jareaff2006ent was
cal cul ated frSmsgny wei ght increase of the sanple. "Elastic nodulus" 15
Wth respect to each of the adhesives of the Exanples and Conparative
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/cnR ultraviolet ljght- Wth respect to the resultant
20 sampl e, the elastic nodulus at 150 C according to the.torsion shear

met hod was rreasur@g by .the u of . RDA |11 manufactured, by. Rheoneiric
Scientific FE Lite eatig? 1pehiPs hanyih e e nsr e adror becEapes
was stuck to 1ffZOOO ol.i shed 2% surface of a 350 thick siljcon wafer,
i rradiated wi }he%tcggﬁ&aV'?u?BS Grlgsfl s¥amgpy r%’%‘gme@ltq gt t&if"tZJé@enﬂ/ch
| i ght quantité/ and di,ce? i(%o a Si 1736 of 10 nm x 10 mm _ Thereafter, each
silicon chip BF¥hEGHEsT G obtdicnadPEy et La¥ehd & Ko sske fhBf t Hae ;
adhesi ve | ayer was, conpressi on bonded to a 150 mthick copper 5 sheet of 10
mm x 50 mm at?4581@F N 1Kad hided 1R b asiedstigh®ad 19thar a (Hér nost at
chanber at. 160C for 1 hr to thereby effect thermal curing of the adhesive
| ayer. Thds, BRGNS &epperadaser i Agdpeerakly diythe wasgebpai edut 180 The
silicon chip side of the sanple was fixed bg bondi ng, ~and the copper sheet
was peel ed attaA@ngt refegmbliveakpret SByto dbPect andhstilagrtie habbeel :
strength (m\VV 10 mm . The ‘
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 toeach 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
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 compound (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 5.0 % 103 Pa,
and optimally 1.0 x 102 to 1.0 x 103 Pa.
Ehrthermore,thefinalcuringproductafterthecuring

of the epoxy resin (B) exhibits anrexﬁremely low water

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



peeling speed was 50 minin. In the Exanples and Conpar apd yshuEXasmoke

descri bed belgw 15 the following materials were used as the adherent
conponent - (A), €epoxy resin (B), thermally active |atent epoxy resin curing
agent (C), energy radiation polynerizable compound (D) and ‘
phot opol yneri zation initiator (E). (A Adherent conmponent 20 copol yner of
900, 000 wei ght average nol ecul ar weight and --28C glass transition
tenperature, obtained by copolynerizing®55 parts by. weight of butyl
acrylate, 10 parts by weight of nmethyl nethacrylate, 20 parts by wei ght of
gl yci dyl net kgdpgirate rasdad Shearime bf wef v, she2bliahydrorygattgducicryl ate.
20 January 2006 SF-854 28 (B) Epoxy resin (B 1) : liquid bisphenol A epoxy
re s in (epoxy &gapvhtentwatd eFapoor20®n sof tharajypenakhle mddugnaiecul ar
wei ght: about 420) (B2.) : solid bisphenol A epoxy resin (epoxy

equi val ent: 80@ &cdwr9dfce sdfdaeriaye poanking3' Gicodtadioud oy, weegdtembout
1700) (B3) epoxy resin having a dicycl opentadi ene skel eton (trade nane
XD-1000- L pr atseegtiynNcppaniKagaku(fwasutsd. s fepoxgpoaguievabents B40 to
250, softening point: 66'C, n = 0.6 to 0.7) 10 (B4) epoxy resin having a
di cycl opeht adi:enepskeleesd ©18 (LT bsle 1 agatie) ¥ 408 Fidla1aroduced oy N ippon
Kayaku Co., Ltd., epoxy equivalent: 240 to 250, softening point: 57'C, n =
0.3 to 0.4)layeBS)s: psekedabigrespt 60Ved Bl SROXYL T @Sid¥{BAXY 2qy val ent:

or below, and optimally 1.9% or below.
k) 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
The present inventionwill further b:_e illustratedbelow
with reference to the following Examples which in no 'way

25 . limit the scope of the invention:



g ‘
15 210 to 230, softening point: 92C, nol ecul ar wei ght: alpidnuadcaie. ' (O
Thermal |y ac§&wﬁyjatent epoxy resin curing agent (epoxy hardener) (Cl)
di cyandi am d& (11'ade nane: Hardener 3636AS, produced 20 by Asahi Denka
Kogyo K. K.) (C2) : 2-phenyl-4, 5-dihydroxynethylim dazole (trade nane:
Curezol 2PHZ, produced by Shi koku Chem cals Corporation) (D) Energy
radi ati on pol ynerizabl e conpound (DlI): energy radiation polynerizable
conpound having a 25 dicycl opent adi ene2skel et on. (trade nane: Kayarad
R6. 84, 20 January 2006 SF-854 29 produced by N ppon Kayaku Co., Ltd.,
nol ecul ar wei ght : I804)e £OD2pwidg pewtimgdred andtinpeeddoreyl atep [ apltécul ar
wei ght: 578) (E) Photopolynerization initiator 5 1-hydroxycycl ohexyl
phenyl ket on¢watE)x Bdrerptcrassbée fiki apeamgenttelasonetinedpoly/! sndyaqreatle
(trimethyl ol propane adduct of toluylene diisocyanate). Exanple 1 1#? An
adhesi ve conmgesichigeh"wasrebhakeadehy il Xheg flld owdepananks st.oget her in the
proportions as specified in Table 1. A base of a 90 }imthick | am nate

film conposed of awapkastbebzpdibNCcbayehcasata | ayer of
et hyl ene/ net hacrylic acid copolymer on its side of ethylene/nethacrylic

acid 15 cepol yner shayes vEStif 68 clarshofe $h1&Y ¥ahp¥aSakoaiad iMddh  this
adhesi ve conposition SO that a 20' m adhesi ve | ayer '
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:




was fornmed on the base. Thus, an adhesive tape was obt ai omat er
absorption coefficient”, "elastic nmodul us” .gnd "peel stzPS%S?%rpQgP@?he'
obt ai ned adh&8riré tape were 20 neasured in the above manners. The results
are listed in Table |I. Exanples 2 to 4 and Conparative Exanple 1 The same
operations as in Exanple | were repeated except that the proportions of
added conponents were changed as 25 specified in Table 1. The results are

listed in Table 1. 5f-g,~# 30r 0 002h oo oo U co. 110 | 20 January

2006 ON N N M M OOC) O. O O 0IXXXXX UAd' (YLOLO ri Nrl Cco
' ultraviolet light of 230 mJ/cm? light quantity, and diced

into a size of 10 mm x 10 mm. Thereafter, each silicon chip
with adhesive obtained by detaching the base from the
adhesive layerwas compfeésion bondedtoa 150 pumthick copper
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. |

-In the Examples and Comparative Example described bglow,

15 the following materials were used as the adherent component

(1), epoxy resin (B), thérmally active latent epoxy resin

J ‘ | curing agent (C), energy radiation polymerizable compound

(D) and photopolymerization_ initiator (E).
(A) Adherent component
20 copolymer of 900,000 welight average molecular weight and
-28°C glass transition temperature, obtained by
' copolymerizing 55 partsbyweight ofbutyl acrylate, 10 parts
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
I-hydroxycyclohexyl phenyl ketone.

{(F) Other
crosslinking agent: aromatic polyisocyanate
(trimethylolpropane adduct of toluylene diisocyanate).

Example 1

An adhesive composition was obtained by mixing the

componentstogetheerltheproportionsam;specifiedjxlTable

1. A base of a 90 pum thick laminate film composed of a

plasticized PVC layer and a layer of ethylene/methacrylic
acid copolymér on its side of ethylene/methacrylicracid
Copolymerlayer(surfacetension:35dyn/cm)wascoatedwith
this adhesive composition so that a 20 pum adhesive layer
wésformedontﬁebase. Thus,anadhesivetapewasobtained.

The"wateraﬁsorptioncoefficient","elasticnwdulus"
and "peel strength™ of the obtained adhesive tape were
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

specified in Table 1. The results are listed in Table 1.

X20 Jarfiary @8 O ro a)



i

, Q)

1:
ro

F p/NNNNN - P |

CPb' - .
0 4-1 Ni(1)5£.{]

NO0O. G0

0 000Co( D #®gararPdedd\NNN 0

d 20 Janua'r_y 2006 f

s 31

I a) r-|

ri

w

)

J0

01588 . . : . t
0008 mS - 6G'7 £°0 £'0 01 T T | 02 ov | o8 0z - xq * duoy
X0T'T . . ]
008L mo_xmo.m ¥Z'C €70 £°0 0T ] 1 T | oz 0% | 02 0g p eTdwexy
Q08L mo_xﬂ.m 60'2 £'0 £°0 01 1 1 0z § OF | 0% 0g ¢ erdwuexy
0059 z Al L8°1T £0 £°0 ot | 1 | 1 0z | 0y | oz 0z z oTduexy
0001 ZOixte’s 68°1T £°0 £°0 ot !l 1 | 1 oz | ov | oz : :
. ) 0z 1 eTdueky
cdlratzoliolsa|pa|ceagt zal 1
(1) (1) 7o BIE0?
| (ed) (%) Jusbe| ~3eT3TUT -T18wkTod] Jusbhe {(¥) a2y
(ur QT /Nw) {2,081) jusT2TIIec0 Butiu CUMAT| uorqerpes| . BUTIND -3uoduoD
yilbuex sn7l  uot3diosqel -11ss0Id| ~odojoyd Abxaus Axods ursasx Axods JusIsype
—-38 T=ad[ -npow OT3ISETH I33epM : (" am*sad) Hm:m‘m.m mb..nwmﬁﬁ.m Jo .cmmEOU
T ®1qeL ,




10 CLAIM5 1. (enended) An adhesive tape conprising a baggJamg“yzooe

. superinposed thereon, an adhesive |ayer, -said adhesive |ayer conprising an

“adherent conponent (ﬁo -an epoxy resin (B) ,' 5 a thermally active |atent

- epoxy resin curing agent (~€) , an energy radiation polynerizable conpound-
(B) and a photopol ymerization initiator (E), wherein the epoxy resin (B)
has a dicycl opentadi ene skeleton in its nolecule or nolecules thereof. 2.
(new) The adhesive tape as clained in clam3.. 15 20 wherein the energy
radi ati on pol yneri zabl.e. conpound (E» has a di cycl opent adi ene skel eton in
i'ts ol ecul e or nol ecules thereof. 3. (amended) The adhesive tape as

‘clainmed in claim 1-or 2, wherein the eppxyytesin (B) has a
dlcyclopentadlene skel eton and is represen?ed by the formula: CH - CH2

QCH2 CH ---- aﬂ%Ot‘) Gih =an 9535%”%56%\? ¢ &'bagdand, "

wherein n is an |nteger o 10.. 4. ad esi ve tape as

claimed in clai E‘uE'EEEmﬁékéa %ﬁé%é&ogﬁ a%%e%lvglfay% sé% il 20, J dary_ :

2006 | 32 2 or wherein the energy radiation polymeri zabl e conpo
comprising an adherent component (A), an epoxy resin (B),

5 =a thermally active latent epoxy resin curing ag;ant (C), an
éhergy radiatipn polymerizable compound (D) énd a
photqpolymerizatioﬁ initiator (E),
\.;.) wherein the epoxy resin (B) has a dicyclopentadienes
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 or molec.;ules
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




o . L
(D) has a dicycl opentadi ene.skel eton and is represented fyjantifh§ Joog mul a: 5

vV @ CH2=CRCOH2C 7r 11) CH2OCCR=CH2 wherein R is a hydrogen atomor a

* nmethyl group. .Enpf.zei t:X0412003 12:11 cnpf.nr .:700 P.005 = ABSTRACT
Di scl osed herein is an adhesive tape conprising a base and, superinposed
t lereon, an adhesive layer, this adhesive |ayer conprising an adherent
conponent (A), an epoxy resin:(B) , a thermally active |atent epoxy resin
curing agent (C) , an energy radiation Bl ynerizable conpound (D) and a
phot opol yneri zation initiator (E), wherein either or both of the epoxy
resin (B) and energy radiation polynerizable conmpound (D) have a
di cycl opent adi eresiskeh@letainnttid sn8BLL Gald8 201 cARlAGHESS LB EE @efmpolh& ‘
provi ded adhesi ve tape has an adhesive |layer which realizes reéLction of
the water absorip) ikt efgiaycadhRaitedienti sikIt@dUstid 2B0r ¥t €derad hes
| owering the elastic nodul us thereof at thernoconpression bonding.

: the formula:

O . O

o |
CH,=CRCOH,C — —— CH,0CCR=CH,

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

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

Disclcesed herein is an adhesive tape comprising 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 either or both
of the époxy resin (B) and energy radiation polymerizable
compound {D} have a dicyclopenﬁadiene skeleton in 'it.s
molecule or molecules thereof. The provided adhesive tape

has an adhesive layer which realizes reduction of the water

‘absorption of an adhesive curing product and which enables

lowering the elastic modulus thereof at thermocompression

bonding.



