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THERNCSET?Fﬁé}ADHESIVE AND ADHESI VE SHEET THERECF FI ELD OF THE IM@Eﬁf?Oﬁkiwb1¢\
The present invention relates to a thernosetting adhesive which is
.excellent in heat resistance and withstands the use thereof at a high
tenperature of 100C or nore or in a soldering process, and an adhesive
sheet shaped in sheet or tape formconprising a base material having
provi ded thereon the adhesi ve. BACKGROUND OF THE | NVENTI ON Recently,

vari ous bonding materials have e r ' | ; fixing of
el ectronic partSTHW%ﬁ%%ﬁDgﬁs&o&%i%%ﬁﬂéﬂﬁo@m&%@st rong
adhesi on but also high heat resistance such that the bonding material can

W thstand solder reflow in nmounting an electronic part on a substrate. Wth

‘nini.aturi Zati on - of e[ectronicgiﬂgﬁgﬁggipglﬁgygﬁgﬁbhng area has a tendency
fo become njnute: In this cas& ntrol of tlTowability (protrusion of
-adhesi ve) becops el A0LhY: bAPALIZNGs HOW theribsBeihgoiarespas ance
and functional reductions of electronic parts. Further, in the applications
cof this kipgscfhes adhesiiumt ieaheRR resigenncel hydcaithedands bhiehese
pressing for securing the wettability in adhering, and the adhesion has
been desi refet8obatcantiyt edmpagatureveprnensarer miresoshior & geldeding tine
for inproving the productivity and reduci ng damage of parts in heat
adhering. gpo&868, aatic e ddhddt e JsHdsd 2siidphed t tm nsHdék BT akaps efform -

" comprising a basg material having pfovided thereon the
adhesive.
RO F_THE

" Recently, various.bonding materials have been used for
applications such as fixing of electronic parts. The
applications of this kind require not only strong adhesion but
also high heat resistance such that the bbnding material can
withstand soldef ;eflow in mounting an electronic part on a
substrate. With miniaturization of electronic equipment, the
adhering area has a tendency to become minute. 1In this case,
the control of flowability (protrusion of adhesive) becomes
significantly important from the pfoblems of appearance and
functional reductions of electronic parts. Further, in the
applications of this kind, the adhesion treatment-is generally
carried out by heat pressing for securing the wettability in
adhering, and the adhesion has been desired to be conducted
under low pressure for a short period of time for improving the
productivity and reducing damage of parts in heat adhering.

To such a request, JP-B-3-44592 (the term "JP-B" as used
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her ei n neéﬁéﬁ%h ".exam ned Japanese patent publication") and JP-B-7-15090

pr opose that photopol yneri zabl e conpositions prepared by addi ng epoxy
resins and curing agents therefor to photopol yneri zabl e nononmers conpri si ng
esters of (meth)acrylic acid and al kyl ene oxi de addition products of

al cohol s or phenols or esters of (neth)acrylic acid and non-tertiary

al cohols are irradiated with ultraviolet rays to photopol yneri ze the
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at a tenperat nore by expansion o bubbl es

i ncor por at Eﬂotgﬂéi{?:ﬁém&lé'rﬂ&?orﬁ&?s aEhiRSE Veon§ 08s 8&Ps | gF dazol e,
-di cyandi am de or polyam nes as the curing agent for. the epoxy resin, there

. 1's-a probl ¢netR) 8Ly Fi O 26Ed A d1 kYl éRat oxide CaldEi b8 AEEOQEcOE bhe epoxy
resin wth the curing agent gradually proceeds during storage before or -

af t er phot 91 86hyI8rbZ Pphéiol® sietesteratert nettifestyEiehachdt £ndisti cs. The
curing reaction of the epoxy resin with the curing agent is finally
conduct edahbhetértbapy aisslalis atkesroadiatedwith erl tdaws aledr rays, to
crosslinkage is not forned between the epoxy resin and the photopol ynerized
product obphbhedokbymehbze-the@-above-mentioned photopolymerizable
monomers, .thereby obtaining thermosetting viscous adhesive
composi;ions.' |
"However, the thérmosetting a&hesives proposed above are
tacky at ordinary temperatures, and bubbles are incorporated
therein because of their stickiness in face adhesion Ey a press.
Accordingly, they have the problem that separation and foaming
occur at a temperature of 100°C or more by expansion of the.
bubbles incorporated. Furthermore, since the adhesives
contain imidazole, dicyandiamide or polyamines as the curing
agent for the epoxy resin, there is a problem in the storage
stability that the curing reaction of the epoxy resin with the
curing agent gradually pfoceeds during sto_rage before or after
photo-polymerization to deteriorate the adhesive
characteristics.
The curing reaction of the epoxy resin with the curing agent
is finally conducted at the time of use for adhesion. Even after

this reaction, crosslinkage is not formed between the epoxy

resin and the photopolymerized product obtained by photo-



pol yneri zati dn of the photopol ynerizabl e nonomers, thereby resulting in
iasufficient heat resistance. |In the thernosetting adhesives proposed
above, particularly, the thernosetting adhesive proposed in JP-B-3-44592,
the epoxy resin is used in a |large anmobunt as the curing conponent. The
unreacted | ow nol ecul ar wei ght epoxy resin flows out..at the tinme of heat
adhesi on by a press to cause adhesive protrusion, which results in

di sadvant h_as. . _SUMMARY_ CF' THE | NVENTI

Cont erpl ot PALYERER=AELPRLEE | Ehe BROLOPRLYMOFLERG. B BORARST Ry cRUPEREY s o
provi-de a-thery tt1ng. adhesi ich_| t ky at '

ermpor at ur BESURBREY i HACOE BYAPECLUBBF CEoPhe FARES AL IR Lo an adher end
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adhesi ve pERéEHé%QEEiﬁ%daaﬂégwgr rb?o?é&eiﬁe.ﬁ‘i»—ﬂsﬂsswgéﬂe Eﬁébé;kéky-
Anot her object of the present Invention is to provide a sheet-|ike or

-tape-like adbesive FReln Bﬁﬁ?gje ARotRE £9WHE rilny eoRipoRenitUdi gRref O

attaini-ng the above-nentioned objects, the present inventors first studied

a phot opol YAB&AEEEH & RCHRASICIAR WEi gh B epoly Pelli gl awsminrat hapeime of
increasing the glass-transition tenperature of a polynmer to be prepared to.

an al kyl (sEtHe=¢adhaktond a Prégs ato ehitgk ddhedivd priotgudion,lvhiahbon
atons on average, which is used generally as ‘the main nononer for an
‘acrylic adhesuVessimedisadvantiages osobhaas popol yppeatancag reduced
t acki ness, -3- : :
E N N
Contemplating such a situation, an object of the present
invention is to provide a thermosetting adhesive which is not
tacky at ordinary temperatures, does not incorporate bubbles
in face adhesiﬁn to an adherend by a press, can exhibit strong
adhesion and high hea.t resistance by heating under low pressure
for a short period of time without the problem of adhesive
“protrusion, and moreover, -is -excellent in storage stability.
Another object of the present invention is to proQide a
sheet-like or tape-like adhesive sheet thereof. |
In the course of intensive studies for attaining the
above-mentioned objects, the present inventors first studied
a photopolymerizable composition obtaihed by adding a monomer
capable of increasing the glass transition temperature of a—
polymer to be prepared to an alkyl (meth)acrylate containing
an alkyl moiety having 2 to 14 carbon atoms on average, which

is used generally as the main monomer for an acrylic adhesive

sheet, in order to obtain a polymer having reduced tackiness,



and further adding an epoxy résin thereto. As.a result, an adhesive sheet
bei ng not tacky at ordinary tenperatures could be prepared, but the
adhesion treatment took a very long period of tinme and the sufficient
adhesi ve characteristics could not be exhibited by heating under | ow
pressure for a short period of time. Then, the present inventors studied a
phot opol yneri zabl e conposition prepared by using an al kyl (meth)acryl ate

.having such an_al kyl group that the glass, transitjon tenperature of_the

resul.ti ng #odyHerther “adding | an PPORY e SRR PRI po AR & TR et &7

~ Theresul ti ngadhesi vesheet hecane, very brittle,. and those_havin
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-further ‘studies based pn,the above-nmentio | ndj , :
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specific structure ti t Y. f§§% ;asidd ature

of -30C Oro%lé#eagntcﬂghﬁmgﬁfﬁgﬁg%g{rz él%%%g‘g%%o. the eg{)love- deggy?gggsgl kyl

-(meth) acr yhat &5, ; 6{@7&‘ HeQtidly AnARROELHVHEEE Sutd W1 EALRErFOpEFEsahaVi Ng

~functional group?s or formng-crosslinkage with an epoxy resin thereto,

the formatign. ghea ROk aCie Y@t fimmadterd atildiy rononer m xture by

phot opol yneri zat i on, and the addition of the epoxy resin in a relatively

snal | . anoughoRehO1 fmeridhbee EbAPHOL BRONOPréPLreaibProving anSabry| i ke

-product which is excellent in flexibility and softness, which does not

i ncor por at eméthpaesylatéanavianesueh a&n abhkpilhgreupd bbatuthetdbgyssloes not

show t he tacki ness -4- _ '
transition temperature of the resulting polymer is -30°C or more

could
a result of

and adding an epoxy resin ‘Ehereto . The resulting adhesive sheet
became very brittle, and those having sétisfactory flexibility
and softness could not be obtained.

As a result of further studies based on the above-mentioned
findings, the present inventors discovered that the use of an

acrylic monomer having such a specific structure that the

homopolymer has"a glass transition temperature of -30°C or more - - = -

as the main monomer in place of the above-described alkyl
(meth)acrylates, the addition of a monoethylenic unsaturated
monomer having funcﬁional group(s) for forming crosslinkage
with an epoxy resin thereto, the formation of a non-tacky
polymer from the resulting monomer mixture by
photopolymerization, and the addition of the epoxy resin in a
relatively small amount before or after the formation thereof
provide a sheet-like product which is excellent in flexibility
and softness, which does not incorporate bubbles in face

adhesion to an adherend because they does not show the tackiness



at ordinary -tenperatures, which can exhibit strong adhesi on and hi gh heat
resistance attributable to-the curing reaction between the non-tacky

pol ymer and the epoxy resin effected by heating under | ow pressure for a
short perjod of time wthout causing adhesive protrusion because of a snal
anount of the epoxy resin added, and noreover, which has no problemwth
respect to the 'storage stability because a usual curing agent such as
_imdazol e, dicyandi am de and pol yam nes i s not i ncor oratea That is to
say, the m%@@ﬁﬂnﬁﬁvemmwﬁ%ﬁﬂeyhacbmﬁﬁwﬁgs*g‘%m‘e%F besipmad ng (1)

n-tacky. | . of | 1 xt ISl 70% to 99% b i ght of
& ron el ROl IR Bl B ROl ML COME LG, 10 © S5t B v O o
" h | , f whi.ch has - it t t .(h '
MoropOL )T Slodf S 155 SIS UR0 OB WE TeEELIBLSEy
et hyl eni t ' ' | et '
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B on, R AATE U Rt PR b ACeRit] bt SIS o
subst ant i 8l ¥ OFRE1 51 ek © Wrld SR fer OTwHilth GRANJ §kdbldrerid th 5-
o respect to the storage stability because a usual curing agent
such as imidazole, dicyandiamide and polyamines is not
incorporated.

- That is to say, the present invention provides a
thermosetting adhesive comprising (1; a non-tacky polymer of
a monomer mixture comprising 70% to 99% by weight of a
(meth)acrylic ester represented by the following general
formula (I), a homopolymer of which has a glass transition
temperature (hereinafter referred to as "Tg") of -30°C or more,
and 1% to 30% by weight of a monoethylenic unsaturated monomer
being copolymerizable therewith and having a functional group
capable of reacting Qith an epoXy resin each based on the monomer
mixture and (2) § parté to 30 parts by weight of an epoxy resin
per 100 éarts by weight of tﬁe monomer mixture, and not |

substantially comprising a curing agent for the epoxy resin:

R,
|
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wherein R err] represents a hydrogen atomor a nmethyl group; R err]
r-epresents a net hyl ene group, an ethylene group or a propylene group; nis
an integer of 1 to 3; and represents a phenyl group, a
nonoal kyl - substituted phenyl group-or a dial kyl-substituted phenyl group.
When [err] is a nonoal kyl -substituted phenyl group or a dialkyl-substituted
phenyl group, the al kyl group as the substituent far the phenyl group

| f 1t b t . i | |
oy be. 4 heVRSHE D R FRPERSRR S PREFOSRe 8PS Bt 3 RLAYLoRESHR Fes the
-above- t d h h th t h
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hydr oxyl group- containi ng nonomer e above-nenti one thernnsettlng
adhesi ve | phddy L hytdis n%é@%ispalM&ﬁéalﬁyﬁ-@@ﬁyﬁﬁueeaapnséyi)ygmup

: |rrad|at|on of a radiation such as an ultraviolet ray; and

above- ment ¢ pnediElyIcstbsitigudddephefyl Ngrbis ) tHee allkiyad g&bu@naef thae
radi ati on such as the ultraviolet ray is conducted in a state where the

- epoxy resisubstituent forhtidphenpdioup génerallghas £iom lhes Bocsrbdhe
present .invention provides an adhesive sheet shaped in sheet or tape form
conpri si ngagorba'seﬁmn dls 2 or 3, the plural R, may be the same or

differenf.

Further, thé preéent invention provides the above-
mentioned theﬁnosetting adhesive in which the ratio of the epoxy
resin is 5 p.arts to 20 parts by weight per 100 parts by weight
of the monomer mixture; the above_-mentioned thermosetting
adhesive in which the monoethylenic unsaturated monomer ha';ring
the functional group capable of reacting with the epoxy resin
is a carboxyl group-containing monomer or a hydroxyl group-
containing monomer; the above-mentioned thermosetting
adhesive in which the non-tacky polymer is a polymer obtained
by irradiation of a radiation such as an ultraviolet ray; and
the above-mentioned thermosetting adhesive in which tﬁe
irradiation of the radiation such as the ultraviolet ray is
conducted in a state where the epoxy resin is 'mixed with the

monomer mixture.



havi ng provi ded on one side or both sides thereof the thernpsetting
adhesi ve | ayer or layers having each structure described above. DETAI LED

. DESCRI PTI ON OF THE L NVENTI ON The nononer m xture used in the present
invention is a m'xture of the (neth)acrylic ester represented by general
formula (1) and the nonoet hyl eni ¢ unsat urated nononer being copol yneri zabl e
therewith and having a functional group capable of reacting mﬁth t he epoxy

resin. The forner gneth%acr |ic ester é be rep | aced Hé éL nonomer
havi ng no. f uncFPERAPTHP ﬁps ESpBBFéeﬁF t XEPFﬁﬁ WPFRVE eﬁBx? 8§LH® n an
ampunt of .30% | ess of nmount al | ocat ed acrylic
aater (70 FheayEBEPH HRNASY R FORBEPER STTE] SL 1S dhpass B Shen Ly
.\Iil nylmono vﬂ'lgci#g%l&égy agggaggde F)¥'r SB%hOEﬁ%Ey‘tRQEEB&" Ehe Wh' ch ' S
nown as nMOAOME ng general pressure sensitive acry

-adhesi ves ' f kned so
as to'avoi&ﬁgﬁg¥§%§552§i§n ggt%%€§ pdfykéﬂgﬁﬁ?%ﬁ”ﬁgggﬁgﬁggﬁcg 5 ass
,tran5|t|ondbggggggauggoqgtrlbutable to the vinyl nononer. Frontthe

st andpoi nt t he non-tacki ness the resul ting polyner preferably has a 'Tg
of -20[err]C or : 1P B rIbRperatures) of 5
X 10[err] dyn/cnferr] or rmore. The (neth)acryllc esters r epr esent edby
general fornmul ghél monbRaeprixtere atedhifhthevpreségtoinvaéfkesbhn] €soa nore,

.and preferably, -7- a Tg of -10[err]C or nore, typically include
phenoxyet hplixture of the (meth)acrylic ester represented by general

formula (I) and the monoethylenic unsaturated monomer being
copdlYmeriéable therewi ﬁh and having a functional group capable
of reacting with the_epoxy resin. The former (meth)acrylic
ester may be replaced by a vinyl monomer having no functional
groups capable of reacting with the epoxy resin in an amount
of 30% by weight or less of the amount allocated fer
(meth)acrylic eeter (70 to 99% by weight of the monomer mixture) .
Examples of such a vinyl monomer include vinyl acetate, styrene
or acrylonitrile, which is known as monomers for modifying
general pressure sensitive acrylic adhesives. However, the
amount of the vinyl monomer should be determined so as to avoid
the production of a tacky polymer which has a reduced glass
transition temperature attributable to the vinyl monomer.
From the standpoint of the non—tacki'ness, the resulting polymer
preferably has a Tg of -20°C or more and an elastic modulus (at
ordinary temperatures) of 5 x 10° dyn/cm’ or more.

The (meth)acrylic esters represented by general formula (I),

homopolymers of which have a Tg of -30°C or more, and preferably,



(met)acryl ate, phenoxypropyl (net)acryl ate, nonyl phenoxyet hyl
(smet h) acryl ate and nonyl phenoxypropyl (net) acrylate. Further, esters of
et hyl ene oxi de or propyl ene oxide addition products (having an addition
mol ar nunber of 3 or |ess) of phenol, cresol or nonyl phenol and (neth)
acrylic acid are also preferably used. These esters may be used al one or
as a conbination of two or nore of them The nonoethyl eni ¢ unsaturat ed

nonorrer bei ng copol yneri zabl e therewi th_and having functional group(s)
capable of2rEa® rﬁﬁhmptﬁrtWQrépo%yPF€§FﬁYi%nﬁiB&ef ePHﬂ¥8$$H3 the heat

and f-%Z’”ﬁﬁﬁ?%‘écwe?ﬁt'he SR RTGHPRYY (AR T on wiih the coter.
Ex : of t -~ ncl pd - L 0 havi '
= car boxy| PYPORIC AT | e A, i PR 00
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i nclude achyl 4 it APHRBAUKLEC (REVEngth GRRIOLAS m-ﬁoﬁhg.bsé agryl ates,

“and- exanples o y Xyl group-contai ni ng nononer inciu 2- hydr oxy- 3-
phenoxypr o&yheae?]%fﬁtﬁﬁenoi NeS@ 160 1oy iphlefo 194 A Aridit W B cyAEA &d | on of

two or nore of themas required. However, an am no group-containing
mononer haykdGa b PHEFer@EILD vded | THekeoastedEOmayCBEahs8d 041 68@Cht Ny

wi th the epoxy group can not be used, because they are too high in
reactivityasingl d¢dmbiration of two or more of them. ' .

The monoethylenic unsaturated monomer being
copolyme;izablé therewith and having functional group(s)
caﬁable of reacting'Qith the epoxy'fesin is used for improving

" the heat resistance and the adhesion by forming crosslinkage
between the epoxy resin and the non-tacky polymer préduced.by
copolymerization with the ester. Examplés of the monomer
include a carboxyl group-containing monomer having a carboxyl
group as a functional group capable of reacting with the epoky
group and a hydroxyl group-containing monomer having a hydroxyl
group as the functional group. Examples of the carboxyl
group-containing monomer include acrylic acid, methacrylic
acid and caprolactone-modified acrylateé, ;nd examples of the
hydroxyl group-containing monomer include 2-hydroxy-3-
phenoxypropyl acrylate. These are used either alone or as a
combination of two or more of them as required. However, an
amino group-containing monomer having an amino group as a
functional group capable of reacting with the epoxy group can

not be used, because they are too high in reactivity and the



resul ting adhesi ve has poor storage stability. In the nononer mxture, with
respect to the anount of the (meth) acrylic ester represented by general
formula (1) and the nonoet hyl eni ¢ unsat urated nononer bei ng copol yneri zabl e
therewith and having a functional group capable of reacting with the epoxy
resin, the former (meth)acrylic ester is used in an anount of 70%to 99% by
wei ght, preferably 85%to 95% by wei ght, and the latter copol ynerizabl e

monoet-hyl eni ¢ unsat ur gt ed, nononer is used in an nggﬂt of 1%to 30%to by
wei ght , prEfSiLERe AR R, IRF RIYhtS tRRIE £

i ¥he nononer mixture
he  heat  resisj -and t he adhesi b | | I d h
Cher oscit i ng AR DBCoBSE BAEFRFR it TR SRRTT Son e AR SP B, 1 n
the pré : S . . . :

non- £ aoky piTg LS RYTS: - IBPOBNL L By Bkl L SRR 2200 SncEHE
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beans i-s.preferred. According to this process, there are no fears of

corrosi on ge Aty @Risinfathe £aHAeH eth)fohAld <HENiiG ag8k¥edh, an
swel ling, separation-and di spl acenent due to expansi on by vaporization at

hi gh tenmpeimduiesf 208 tROADIBYIRELgARL , posf arllshy @5 %06 IB% By wabdlet,

noi sture resi stance caused by bl eeding of enulsifiers. Further, the

‘ol ecul ar aved gttfe afat twr -@polymerizable monoethylenic unsaturated
monomer is used in an amount of 1% to 30% to by weight, preferably
5% to 15% by weight, each based on the monomer mixture. The
heat resistance and the adhesion can be well balanced as the
thermosetting adhesives by controlling the amounts as described
above. |

In the present ihvention, such a monomer mixture is
polymerized to forma non-tacky polymer. In thepolymerization,

‘appropriate polymerization -processes- such as..solution
polymerization, emulsion polymerization and bulk
polymerization can be employed. Of these, bulk polymerization
which comprises irradiation of radiation such as ultraviolet
rays and electron beams is preferred.

According to this process, there aré no fears of corrosion
of electronic parts caused by a residual organic solvent,
swelling, separation and displacement due toc expansion by
vaporization at high temperatures,' and contamination, poor
adhesion and deteriorated moisture resistance caused by

bleeding of emulsifiers. Further, the molecular weight of the



pol yners can be increased by irradiation of ultraviolet rays having a
relatively lowintensity, and the non-tacky polynmer high in the degree of
crosslinking, strong in cohesive force and particularly excellent in heat
resi stance can ‘be obtained. In the polynerization, a thermal polynerization
initiator or a photopolynerization initiator can be used, and potassium
persul fate, ammoni um persul fate, hydrogen persulfate or a redox initiator

'E‘QZELI o OIS, SR Pa RS RERESR. P PR AELPR e IR r‘é&%. des
: b I b hy,
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. and di acetyly- %E‘Q&b@?ari‘?de LIPS B Uk 1 ance can be obtalned

- 2,2' -azobi sisbObutyronitr -azobls(2 nmet hyl butyronitri.

1, 1" - azobi S{L¥EOPEX i Gfélborﬂ thidrfhl pol tion initi t :
2,2' -azobis(2, 4 388 ?ﬁgfngeronltrlle) polymeriza rater or

2,2' -azobig( SHABMBA i Za TR @RdAlaIdiNidar IR ustdietdnd potassium
2,2'-azobis(2- nethylproplonate), 4,4' -azobi s(4-cyanoval eric acid),
2, 2' - azobigd s lyEH tax)y SRinbi i ik pRirehlifhites) heditbde? persul fate or a redox
.-azobls[2 (2-im dazoline-2-yl)propane]. The photopolynerization initiators
i ncl ude adstidplemoneomprpeings sedacasg agent in combination therewith
~4-(2- hydroxyet hoxy) phenyl ( 2- hydr oxy- 2- propyl ) ket one,

[ err] - hydrasty dlesr |bg ars€d - di et hyl acet ophenone, - 10 -

Examples of the thermal polymerization initiator include
organic peroxides such as benzoyl peroxide ., t-butyl perbenzoate,
cumene hydroéperoxide, diisopropyl peroxydicarbonate, di-n-

.propyl peroxydicarbonate, di (2-~ethoxyethyl) peroxy-
dicarbonate, t-butyl peroxyneodecandate, t-butyl

peroxypivalate, (3,5,5~-trimethylhexanoyl) peroxide,

dipropionyl peroxide and diacetyl peroxide; and azo compounds - - - . o

such as 2,2'—azobisisobutyronitrile,.2,2'-azobis(2—
methylbutyronitrile, 1,1'-azobis{cyclohexane-1-
carbonitrile), 2,2'-azobis(2,4-dimethylvaleronitrile),
2,2'—azbbis(2,4—dimethyl-4-methoxyvaleronitrile), dimethyl
-2,2'—azobis(2¥methy1propionate), 4,4'-azobis(4-cyanovaleric
acid), 2,2'-azobis(2-hydroxymethylpropionitrile) and 2,2'-
azobis[2-(2-imidazoline-2-yl)propane] .

The photopolymerization initiators include acetophenone
compounds such as 4-(2-hydroxyethoxy)phenyl (2-hydroxy-2-

propyl) ketone, a-hydroxy-o,o'-dimethylacetophenone,

- 10 -



met hoxyacet ophenone, 2, 2-di net hoxy- 2- phenyl acet ophenone, -

2, 2-di et hoxyacet ophenone, 1-hydroxycycl ohexyl phenyl ketone and
2-methyl -1 -[4- (nmethylthio)-phenyl]-2-norpholinopropane- 1; benzoin ether
conmpounds .such as benzoin ethyl ether, benzoin isopropyl ether and anisoin
met hyl ether; [err]-ketol conpounds such as
ﬁ-nefhyl-2-hydr0xypropiophenone; ketal conpounds such as benzyl dinethyl
ketal ; aromatic sul fonyl chloride conmpounds such as.2-naphthal enesul f on
chl ori-de; rp%%w&%@gmw&m&)&mgmp%%%' -phenylacetophenone, y

Lo L A SRS B S R SRR

t . 8 : 3 el 4 LI - - . )

Car bony ) AR cBHEnEeL L fils ek o S el fe fiphotinopremanes | o
conprises § h%&%@ﬁgﬁg{g urdfeS shibhetk Bgﬂ%mn&'tﬁgi e A HERRSYRT €SI N

as essentiafl. ITngré epoxy resin may be erther m xed after the

formation pf th&.PONstREKYak®! IWMPoi R mét Pl SEh8rt NG-RREOIBECHBSLHES -
before the %%éﬁ%??gn d?gtﬁz non-té%kylgplyner. Ihrparticular,oﬁhen t he
MeNoNer m Xhdk @d 5-RELHFELDZRYaBYxpEagiaphehioft ; Nedkal icompouhidsaguch
ultraviolet rays, it is desirable that after an epoxy resin is incorporated
into the NROYERNZzYT didéehyl & HHINOER bmAL EUEE] f6nPDIdhIvridedcbpbundsi at i on
.of radiation. The epoxy resin is a conpound containing two or nore epoxy
groups in eudhl £6u2-enapicehpl @sesiibf eyl | cltl orlicdéd| sphetohdctipoa yoximens,
.aliphatic epoxy resins, ferric epoxy resins and - 11 -

' " compounds such as l-phenone-1,1l-propanedione-2- (o-

"ethoxycarbonyl)oxime; and benzophenone compounds such as

~ benzophenone, benzoylbenzoic acid, 3:3'—dimethyl—4—
methoxybenzophenone and 3,3',4,4'-tetra(t-butylperoxy-
carbonyl)benzophenone.

The thermoseﬁting adhesive of the present invention
comprises the non-tacky polymer described above and further an
epoxy resin as essential ingredients. The epoxy resin may be
either mixed after the formation of the non-tacky polymer, or
mixed with the monomer mixture before the formation of the
non-tacky polymer. 1In .particular, when the monomer mixture is
polymerized by irradiation of.radiation such as ultraviolet
rays, it is desirable that after an epoxy resin is incorporated
inté the monomer mixture, the monomer mixture is polymerized
by irradiation of radiation.

The epoxy resin is a compound containing two or more epoxy

groups in amolecule. Examples thereof include bisphenol epoxy

resins, aliphatic epoxy resins, ferric epoxy resins and



hal ogenat ed bi sphenol epoxy resins. Wen the nononer m xture is polynerized
by irradiation of radiation after the incorporation of the epoxy resin, an
epoxy resin not having any group capabl e of causing radical polynerization
with radiation in.a nolecule is used. In the present invention, the anount
of the epoxy resin used is from5 parts to 30 parts by weight, and
preferably, from5 parts to 20 parts by wei ght, per 100 parts by wei ght of
t he mononer _mi xture,. and the opti mum-anmpunt can be determined within this
range dep8fdPIgnated RlgPhenet SRRKY HasdnF -aniheBnthe Manorer aixtunge

range depSdRGIGChe” RPH B e
Teacti on. 4 PROVABKLERBSY,IFFRBLAMER PRoCBRRRFLPBoPA taEe R0l o
uf firci ently ' i nsuffici h | St .o Ont

other handmeoReBEEE n G R ohPry NRR . o coaf? aaral DbENSrinmann

press adhgslOR ELoaBHe 8 ARNOLIRG ARACAIARES\mEXEBIRILR 1 AP SHll g oCcCur s

so that a®sep on phénoneno occur on the sarrace an

adhrend, 3apd ppEkeaL,9kage §kaRII Ity is caused. The.thernosetting adhesive
- of the present i1nvention desirably contains known crosslinking agents such

as i socyanat eIﬁmwageaeqm&pﬂnﬁumurﬁ?wEmé Q¥bRY L& felsdisng

characteristics as adhesives. Wen the photopol ymerizatioh Is carried out,
- mul ti funchisofebm( Sesdn B red Boepastehbgsweidhe M&lﬂ%&ﬁf?tﬁﬁcﬁp Byl at e,
[

pentaerythrital tetra (nmeth) acrylate, 1,2-ethylene glycol (et h)

acryl at e padts, t6- Boxpaedsobydiwefighth) paer ybet pagte Bgsweabhy bficehpor at ed.
monomer mi'xtur'e, and the optimum amount can be determined within
this range depending on the kind of epoxy resin and monomer
mixture. If thé amount of the epoxy resin is less than 5 parts
by weigl_wt, tt;e crosslinking reaction-of the non-tacky polymer
with the epoxy resin does not sufficiently proceed, leading to
insufficient heat resistance. On the other hand, if it exceeds
30 parts by weight, an adhesive protrudes at press adhes;on to
cause abnormal appéarance, excessive crosslinking occurs so
that a separation phenomenon is liable to occur on the surface
of an adhrend, and poor storage stability is caused.

The.thermosetting adhesive of the present invention -

desirably contains known crosslinking agents such as isocyanate
compounds and epoxy compounds, for improving the holding
characteristics as adhesives. When the photopolymerizationis
carried out, multifunctional (meth)acrylates such as
trimethylolpropane (meth)acrylate," penfaerythri tol
tetra (meth)acrylate, 1,2-ethylene glycol di (meth)acrylate and

1,6-hexanediol di (meth)acrylate are desirably incorporated.

- 12..



- 12 - The -amount of the crossli-nking agent or nultifunctional
(meth)acrylate is usually fromO0.05 part to 5 parts-by weight, and

. preferably, fromO0.1 part to 3 parts by weight, per 100 parts by wei ght of
t he nononer m xture. When the nultifunctional (nmeth)acrylate is used, a

di -functional (nmeth)acrylate is preferably used in a | arger anmount wthin
t he above-nenti oned range, and a tri-functional or nore functional

h | at.e, i f I di || i 1 bi : -
ot | bnoct r ange” PRCERE. RhoyBénEAPFoASHRANg. APoTEe Bor b EopkELofaEs .

L o AR 5 R (T80 ARV o0 S b

sufficient o resu to deteriorate the hdlding

‘character st ¢s; ' -- i £ it 1 PR | HelY10@ipiHes t he
resul ti nggﬁﬁeﬁﬁ%g%l}%' 2?%2‘2?5%9’%;‘5 %?1 36?(%@% y %%ﬁﬁeﬁggﬁci FSP%V?M ch is
~l'iable L OpGAE et 9F Uhal dRoRkrt hEXx3ERRSI Ofh&NChhasmiDes fasbesbRral The

n

t hernosettrng adhesive of the present invention nmay contain various known

- addi tives (maGh)aeryi1seesiilsy vis@Bar bi ad -Faaets onhaCKinkita) aprybbast i@ zers,
softeners, fillers, 'pignents, dyes and anti oxi dants, as |ong as they doés

not det er ipeFedabali QEedCinradasgest anonhtt itthiiatie abovecmantlilonedn an
anmount of 30 parts by weight per 100 parts by wei ght of the nononer
m xture. Hewgesr antihe thrierfrsetiloned adhmesre Ewictivnaglr deeth)iacrgdaiten can
.not contai'n a general curing agent known as a curing agent for the epoxy
resi n suchsaprefiedabdlye used in a smaller amount within the above-
| mentioned range. If the above-mentioned amount used is less
" than 0.05 pért by weight, the degree of crosslinking after
polymerization can not be sufficiently increased to result in
a tendency to deteriorate the holding characteristics. On the
other hand, if it exceeds 3 parts by weight, the resulting
thermosetting adhesive has an extremely hicjh elasticity, which
is liable to caﬁse deterioration of the adhesion such as poor
adhesion.

The thermosetting adhesive of the present invention may
contain various known additives such as viscosity imparting
agents (tackifiers), plasticizers, softeners, fillers,
pigments, dyes and antioxidants, as long as they does not
deteriorate various characteristic of the adhesives, generally
in an amount of 30 parts by weight per 100 parts by weight of
the monomer mixture. However, the thermosetting adhesive of
the present invention can not contain a general curing agent

known as a curing agent for the epoxy resin such as imidazole,

dicyandiamide, polyamines and phenol resins. However, as long

_13_



di cyandi am de, pal yam nes and phenol resins. However, as long - 13 - as
crosslinking reaction of a curing agent with an epoxy resin does not
substantially proceed before the heat treatnent to provide no fear of
significantly inpairing the storage stability to be inproved as one of the
objects of the present invention, the adhesive nmay contain a curing agent.
The term "not substantially conprising a ecuring agent for the epoxy resin"
as used in the

t_invention h h, i.ng. Ih ing
Gdhes ve ScBEOBP LR PPCRATI T Gk PoREHpAGR I5h g sl T,

provi ded gpeaneo dei oty s\ps thistealebis Lhe HIae! Lragdiligsine | ver

or layers-c aimni ovesnent 1 oned non-tacky pol yner and epoxy resin

as essent qim;ii%r ¢d ¢aLs o%n@iig%g;g%%g%flggi gsgfri% tARe shk@rBgelhe

above- nenti one ayer or layer med by previously obtaining the

non-t acky RQMIRROY2Be MRS ANEALLs BH10E, tRAUbHYette SPPHe Hidgerand the
- crosslinking agent thereto to prepare the thernosetting adhesive, applying

. the resul iinfR@endRsSi tReOadRes e hRse dBHtIiinkL, capingrigentl | yriwndiet i ng
crosslinking treatnent by heating. Mre preferred is a process of applying

onto the bagt FRitadtiallgdicinpdisielgy &k cuzdhige agenmto ol theolkipgixyed by
addi ng the epoxy resin and the nultifunctional (neth)acrylate to the
nmononer nrdsin® as asea inalthe poesemt Zadeptidnc hashesuehf abekeandng.
pol ymeri zation, irradiating the conposition with a radiation such as an
ultraviol et ray t@hpoltheempsetitingapdhesive sheet of the present
invention comprises a base material having provided on one side
-or both sides thereof tﬁe theﬁnosetting adhesive layer or layers
cohtaining thé abové-mentioned ndn—tacky polymer and epoxy
resin as essential ingredients, and is shaped in sheet or tape
form. The above-mentioned layer or layers can be formed by
previously obtaining the non-tacky polymer by an apéropriate
method, adding the epoxy resin and the crosslinking agent
thereto to prepare the thermosetting adhesive, applying the
resulting adhesive onto the base material, and optionally
conducting crosslinking treatment by heating. More preferred
is a process of applying onto the base material a
radiation-polymerizable composition obtained by adding the’
epoxy resin and the multifunctional (meth)acrylate to the |
monomeér mixture or a partially polymerized product thereof
before polymerization, irradiating the composition with a
radiation such as an ultraviolet ray to polymerize it, and

forming a layer simultaneously with the synthesis of the

non-tacky polymer. According to this process, better results

- 14 -



formng a layer simultaneously with the synthesis of the non-tacky polyner.
According to this process,” better results - 14 - can be obtained for the
heat resistance of the adhesive. The irradiation of ultraviolet rays is
preferably carried out in an oxygen-free atnosphere replaced with an inert
rgas such as a nitrogen gas, etc., or in a state where the conposition is
shielded fromair by covering with a ultraviolet transm ssible film
Utraviolet rays are el ectronagnetic radiations having a wavel ength range

f fr b 180, t 0. ) ' i aii '
vt gt el Bhogptaiaad, POk khothest! AURIREMhEe! B8 BhiodangsYag

or “sh er ove wavel ength range may be

cused: AS the ulll aHLoL ehagUEesn S IEIEFAVilbta¥hoLels! prateshbly

apparatus such. as a nercury arc, a carbon arc, a |ow pressure nercury |anp,

‘an inter rrg%g@ﬁgapw@ S £n R/ Frada tiloShBbre FeiHte WRthudy iheme, a
metal halide [anp, etc., isused. The intensity of the ultraviolet rays is

properly .deleicnedsby aerbgkhi §dst hatdl st spcenbat seanet hewet thei ol et
. source and a substance to be irradiated or by controlling the vottage in
vi ew of t hemposadian D6 shiieR dedr Debin bii by )covEheing wattha ndtriasigdedr al |y
effected suc that a rate of polynerization of the conposition is 90% or
nor e. Thet&ahenﬂksﬁhuynfuﬂnatim&mrawi¢mebbta&ﬂedreyeleetrgmaonﬁhgcequation:
(weight of the resulting polynerized product after heating at 130[err]C for
2- hour s / weidjhatt iohst hevsagea befuglenath inagge of06rem) abaytt 1RO e d 60
~material, not only a non-rel easing base materi al

nm but electromagnetic radiations having wavelengths longer

than or shorter than the above wavelength range may be used.

As the ultraviolet source, a gene;al ultraviolet irradiation

apparatus such as a mercury arc, a carbon arc, a low-pressure

mercury lamp, .an intermediate—p:essure mercury lamp, a high-

pressure mercury lamp, a metal halide lamp, etc., is used. The.

intensity of the ultraviolet rays is properly determined by

controlling the distance between the ultraviolet source and a
substance to be irradiated or by controlllng the \}'ol‘taée inview
of the irradiation time (productivity). The irradiation is
generally effected such that a rate of polymerization of the
composition is 90% or more. The rate of polymerization can be
obtained by the following equation: (weight of the resulting
polymerized product after heating at 130°C for 2 hours /weight _
of the same before heating) x 100 (%).

As the basematerial, not only'a non-releasing basematerial

such as fiber base materials and synthetic resin films (e.g.,

polyester films) but also a releasing base material such as a

release paper can be used. In the case of the releasing base



such as fiber base materials and synthetic resin filns (e.g., polyester
films) but also a releasing base material such as a rel ease .paper can be
used. In the case of the rel easing base - 15 - material, a thernosetting
adhesive |l ayer formed thereon may be finally transferred onto the .

non-rel easing base material. The adhesive sheet of the present invention
includes both the sheets using a non-releasing base material and the sheets
.using a releasing base material as the base naterial. The thernopsetting

adhesi ve sheet .of.-th resent, J.nventi on: | Fdhn LRAr .
._:errE_e_r agﬁ ar&S‘ ¢ Fo ﬁrﬁ%ofre&c#rlgi\éegéhggf{éé i|]ér¥?]tz;1ce a egiﬂ%%éth lga%t?l)estance
‘0 be .adhei.e Rl ' s & h
-resi stanc ,-"nﬁ(gl‘lri I%ﬁé%f%rr%&‘? %%ﬁékﬂ{]%i%gg%bﬁg?ﬁgg? at %}%]lghe%e

t enper at ur g, of s 100060l GO JIBF8s8h tIihvRnaldifi hBlulBes Wsth thE sHiets
occurrence ot the crosslinking reaction of the non-tacky polynmer with the

epoxy resifyihy healbnieaides nhoyaBeemateeihor andshtid shridted wfing e,
‘W thout the.generation of adhesive protrusion, and nmoreover, is excellent
_in storagecicaling baskeaateeiblens ithenbakeamattieatialhe above- nentioned

crosslinking reaction proceeds in a state before heating. The present

i nvention W | Ithkethbkrmsseatingiadipsiate shdsttaplf thetpresenericweantidre

foll owing exanples. Al parts are -understood to be by wei ght bel ow. EXAMPLE
"1 1In a redaat it wesksl a8y wirgdded ryi ttempesatiaeser dagse nat lncorporate

bubbles in face adhesion _to a substance to be adhered by a press,
can exhibit strong adhesion and high heat resistance,
particularly, withstaﬁding the use thereof at a high
temperature of 100°C or more or in a soldering process, by the
. occurrence of the crosslinking reaction of the non-tacky
polymer with the epoxy resin by heating under low pressure for
a short period of time, &ithout the éeneration of adhesive
protrusion, and moreover, is excellent in storage stability,
because there is_ no fear that the above-mentioned crosslinking”
reaction proceeds in a state before heating.
The present invention will be illustrated in greater detail
with reference to the following examples. All parts are
_understood.to be by weight below. “
EXAMPLE 1
In a reaction vessel equipped with a condenser tube, a
nitrogen introducing tube, a thermometer and a stirrer, 210
parts of ethyl.acetate as a solvent; 95 parts of pheﬁoxyethyl
acrylate (the Tg of the homopolymer: -10°C), 5 parts of acrylic

acid and 0.3 part of benzoyl peroxide were placed, and

- 16 -



ni trogen.introduci ng tube, a thernoneter and a stirrer, 210 parts of ethyl
acetate as a sol vent, 95 parts of phenoxyethyl acrylate (the Tg of the
honmopol ymer: -10[err]C), 5 parts of acrylic acid and 0.3 part of benzoyl
per oxi de were placed, and - 16 - pol ymeri zati on was conducted in a
stream of nitrogen to obtain a solution of a non-tacky pol ymer having a
solid content of about 30% by weight. Wth the solution, 15 parts of an
_epoxy resin (trade nane: "Epikoat 828", ‘manufactured.by Yuka Shel |l Epoxy

Kabushi ki kai. . 1 t of | {i.f ' ' i. ki

agent. _p'epﬁf%%&%%i 5 Pre Sndurtaheant SHH o RTEPgLR £ grrdini no
onbgeneous Xe r I ' N=]eX

b s thor AORStVFHER g RS T o s Rl i e or i b o

material , pd b%gggﬂgkélﬁﬁgf(fdh% S k1B UE S phe th06H) dn [P SRSt

adhesi ve [Mayer ness of 100 [err]m thereby preparing an

-adhesj ve S(g;f‘:%téiret EXAMPLEER; kBLe 8280 makckaktaskd 99 a4 SHslipiEgecegyet hyl

acryl ate, arts of acryloylnorphofine, 5 parts of acrylic acid and .0.05
-part-of 2240 R s hamd aC @=erh F0 Re mulrtd futict iam 1eXFeaycniadean

ultraviolet ray in an atnosphere of nitrogen to partially conduct
- phot opol ysdsatiinking Agetlty pbial 00 msartswiigheasbijdacententief tife about
30 poises. Wth 100 parts of this partially polynerized syrup, 15 parts of
. an epoxy rsesliuti(dr adereanemodEnedosly 8€isted enprepanecd thermasetdidld Epoxy
~Kabushi ki kai sya) and 0.3 part of 1,6-hexanediol diacrylate as

adhesive solution. Then, this thermosetting adhesive solution

was applied onto a releasing base material, and dried at 130°C
'fof 5 minutes to form. a thermosetting adhesive layer having a
thickness of 100 um, thereby preparing an adhesive sheet.

' EXAMPL
Into a four neck flask, 90 parts of phenoxyethyl acrylate,

5 parts of acryloylmorpholine, 5'parts of acrylic acid and 0.05

part of 2,2-dimethoxy-2-phenylacetophenone were put, and
exposed to an ultraviolet ray in an atmosphere of nitrogen to
partially conduct photopolymerization, thereby obtaining a

syrup having a viscosity of about 30 poises. With 100 parts

of this partially polymerized syrup, 15 parts of an epoxy resin
(trade name: "Epikoat 828", ménufactured by Yuka Shell Epoxy
Kabushikikaisya) and 0.3 part of 1,6-hexanediocl diacrylate as

a crosslinking agent were homogeneously mixed to prepare a
photopolymerizable composition. Then, this photo-

polymerizable composition was applied onto a releasing base

material, and irradiated with an ultraviolet ray of 900 m3j/cm?

to conduct photopolymerization, thereby forming a

- 17 -



a crosslinking agent were honbgeneously m xed to prepare a

phot opol yneri zabl e conposition. Then, this photo- polynerizable conposition
was applied onto a rel easing base material, and irradiated with an
ultraviolet ray of. 900 mj/cniferr] to conduct photopol ynerization, thereby
formng a 17 - t hernosetti ng adhesive | ayer having a thickness of 100
[err]mto prepare an adhesive sheet.. EXAMPLE 3 A photopol yneri zabl e
conposi ti.on mas prepared in the sane manner as.in Exanple 2 except that 90

.giféz'ggé Jon pro%&%@ z?h%%éggﬁlggggpgéﬁgggnnlggigiﬁéé% &%) gkgcrirfc

aci.d mas'- Qha%%h 5i9Q RAakks .Oof phenoxyethyl acrylate, and using the
same,” a ‘ther settlng a he5|ve Iayer having a thickness of 50 [err] mwas
.formed to prepare an adhesive sheet ganme nmanner as in Exanmple 2.

EXAMPLE 4 Into a four neck flask, 95 parts of an ester (the Tg of the-
" honopol yner: A2§ﬁ6téﬂ>81yﬁérﬁﬂaslayé&ﬁ1@o@<tm adl prepapedadufttid same

nonyl phenol (the added nol ar nunber: 1) and acrylic acid, 5 parts of
. 2- hydr oxy mampleenasy phopxhmpley? aéeceptl thab parparts of an ester (the
2, 2- di met hoxy- 2- phenyl acet ophenone were put, and exposed to an ultraviolet
ray. i n an Tat wfs rher ooopoliymegen -20°Qhr of adh yetoylieneé ghide padgieiomati on,
“thereby obtaining syrup having a viscosity of about 30 poises. Wth 100
parts of. pirosiusdr of at¥gsol (the added molar number: 1) and acrylic acid
| was used in plage of 90 parts of pheno.xyethyl acryl.ate , and using

tﬂe same, a thermosetting adhesive layer having a thickness of

50. um was forined to prepare an adhesive sheet in the same manner

as in Example 2.

EXAMPLE Q-

Into a four neck flask, 95 parts of an ester (the Tg of the
homopolymer: -25°C) of an-ethylene oxide addition product of
nonylphencl (the added molar number: 1) and acrylic acid, 5
parts of 2-hydroxy-3-phenoxypropyl acrylate and 0.05 part of
2,2-dimethoxy-2-phenylacetophenone were put, and exposed to an
ultraviolet ray in an atmosphere of nitrogen to partially
conductfphotopolymerization, thereby obtaining syrup»haviﬁg a
viscosity of about 30 poises. With 100 parts of this partially
polymerized syrup, 10 parts of an epoxy resin (trade name:.
"Epikoat 815", manufactured by Yuka Shell Epoxy
Kabushikikaisya) and 0.2 part of trimethylolpropane
triacrylate as a crosslinking agen£ were homogeneously mixed

to prepare a photopolymerizable composition. Then, this

photo-polymerizable composition was applied onto a releasing

- 18 -



pol yneri zed syrup, 10 parts of an epoxy resin (trade nane: "Epi koat 815",
manuf act ured by Yuka Shell| Epoxy Kabushi ki kai sya) and 0.2 part of

. trinmethyl ol propane triacrylate as a crosslinking agent were honogeneously
m xed to prepare a photopol yneri zabl e conposition. Then, this

phot o- pol yneri zabl e conposition was applied onto a releasing - 18 - base
material, and irradiated with an ultraviol et ray of 900 n]'/crr[err] to

conduct photopo nmer.i zati o thereb f.or erm)s ng .ad | ayer
havi ng a H@i‘?r&ﬁiloénpe?'f:fﬁ?f‘ﬁ eﬁg:ﬁg% ‘_"‘s‘lque e"gafy O%ylgngTl VE

EXAMPLE 1 r
‘it odu ﬁg”/tc?fbégaé%ﬁév?ﬁ ey éﬁ%‘?‘ggg #hitef, zﬁﬁgf tﬂa Tacotate
o err) Pty Sndicke TRV hEvihgre %‘f"—’%‘é‘?é‘ P PRI IS S par

- of benzoyl ?;a@g de, ey %sql‘,@ccg@,eeacnd pol yneri.zation was conducted in a
stream of B rogen to 0 tal n a solution of a.polyner having a solid cont ent

~of about. 30% by weight. Wth .;uj,, v amppa s of an epoxy resin
(trade nane: "Epi koat 828", manufactured by Yuka Shel | Epoxy

Kabushi ki kai'sygy) aartdaal:ﬂa@rnt velsse1Méquippeel warthl & setidenses tubes| |ank| ng
agent, per 100 parts of the solid content of the solution, were

honpgeneous trdere d itrdpiuriiaice taibee,dhes:ihee:nmietﬂeimrandrberstimne;‘ Ad@igsi ve
.solution was applied onto a releasing base nmaterial, and dried at 130[err]C
for 5 m nyaatst of ethyl acetate as a solvent, 60 parts of butyl acrylate

(the Tg of the homopolymer: < -30°C), 35 parts of acrylonitrile,
' 5 parts of écrylic acid and 0.3 part of benzoyl peroxide were
placed, and polymerization was conducted in a stream of nitrogen
to obtain a solution of a polymer having a solid content of about
30% by weight. With the solution, 15 parts of an epoxy resin
(trade name: "Epikoat 828", manufactured—by Yuka Shell Epoxy
Kabushikikaisya.) and 1 part of a multifunctional isocyanate
crosslinking agent, per 100 parts of the solid content of the
solution, were homogeneously mixed to prepare an adhesive
solution. Then, this ‘adhesive solution was applied onto a
releasing base material, and dried at 130°C for 5 minutes to
form an adhesive layer having a thickness of 100 um, thereby
preparing an adhesive sheet.
COMPARATIVE EXAMPLE 2 )
Into a four 'neck flask, 80 parts of isooctyl acryiate (thé
Tg of the homopolymer: < -30°C), 20 parts of acrylic acid and
0.05 part of 2,2—dimethoxy—2—phenylaéetophenone were put, and

exposed to an ultraviolet ray in an atmosphere of nitrogen to



form an adhesive |ayer having a thickness of 100 [err]m thereby preparing
an adhesi ve sheet. COVPARATI VE EXAMPLE 2 Into a four neck flask, 80 parts
of isooctyl acrylate (the Tg of the honmopolymer: < -30[err]C), 20 parts of
acrylic acid and 0.05 part of 2, 2-dinethoxy-2-phenyl acet ophenone were put,
and exposed to an ultraviolet ray in an atnosphere of nitrogen to - 19 -
partially c?ndgct phot opol yneri zation, thereby obtaining syrup having a

vi scosity of about 30 poises, Wth 100 parts of hIS i al. | oI nmerized
syrup,” 10Pgatialdy sonsyety phetep °@UW&6égﬁ§ﬁ8n'" % aln ufgctured

by Yuka -Shel | Kabushi ki k

diac?y??téggﬁuﬁbrxé§§$ﬁﬁ§Fhﬁgﬁg sya#e °ﬂgH%%éﬁé%ﬂ§$yln1xégﬁﬁgng%gﬁﬁe a
ot opo Then, '

Eonpes t.ygﬁr &éa A S o PR TE PR ass T W SOTRTE P Y SE CBRY Fosin | iy,

an ul travi Sy %%m%f, agg %gnggér.] S GERGHGE Wq&g&ywdlaatz

.thereby fo adaf ayer having a tﬁlgﬁness of 100 [err o]
Pprepare a Q,I}%&l FEARAHME VB L e 22 h88 0o it fdsask, 80
“parts of 2&% acry Sget Re Tg of tqheohormpo yrr%r <°-30[ err]Q, fJSSaparts

of acryl oy dPUs@i‘?lek@?wg Rt weitle Rombgienedtisdyafd @0t @repalre a

2, 2-di met hoxy- 2- phenylacet ophenone were put, and exposed to an ultraviol et

ray i.n anpﬂaﬂggyyyﬁéﬁﬁzgﬁﬂéwaympdgaﬁﬁﬁi|athgnpoaﬂﬂgtpnbﬂbepolynerlzatlon
t her eby obtaining a syrup having a

polymerizable composition was applied onto a releasing base

material, and irradiated with an ultraviolet ray of 900 mj /cm?
£o conduc;t pho'topolyme-rization , thereby forming an adhesive
lafer having a thicknéss of 100 um t6 prepare an adhesive sheet.
COMPARATIVE EXAMPLE 3

Into a four neck flask, 80 parts of ethyl acrylaté {the Tg
of the homopolymer: < -30°C) , 15 parts of acryloyl-morpholine,
5 parts of acrylic acid and 0.05 part of 2,2-dimethoxy-2-
phenylacetophenone were put, and exposed to an ultraviolet ray
in an atmosphere of nitrogen to partially conduct
photopolymerization, thereby obtaining a syrup .having a
viscosity of about 30 poises. With 100 parts of this partially
polymerized syrup, 10 parts of an epoxy r_esin {trade name: -
"Epikoat 815", manufactured by Yuka Shell Epoxy
Kabushikikaisya) and 0.3 part of 1,6-hexanediol diacrylate as
a crosslinking agent were homogeneously mixed to prepare a
photopolymerizable composition. Then, this photo-
polymerizable composition was applied onto a releasing base

material, and irradiated with an ultraviolet ray of 900 mj/cm?

- 20 -



viscosity of about 30 poises. Wth 100 parts of this partially polynerized
syrup, 10 parts of an epoxy resin (trade name: "Epi koat 815", nmanufactured
by Yuka Shel | Epoxy Kabushi ki kai sya) and 0.3 part of 1,6-hexanedi ol

di acrylate as a crosslinking agent were honogeneously nixed to prepare a
phot opol yneri zabl e conposition. Then, this photo- polynerizable conposition
was applied onto a releasing base material, and irradiated with an '
ultraviolet ray of 900 mj

/copR - 20 - . tQ, conduct. ph ' on,
Lher chy 1 SeneRgisSapRetePel¥EpE ALy IngRReN coR gy EBhetiee”
prepare an adhesi ve sheef .. EOVPA I VPL - | I
conposi tii &ﬁyﬁé'shﬁ’é‘ﬂﬁr%g’ilﬁ PﬁéssR‘ggea%Enﬁﬁ?ﬁ? pgsFé plérf %gn@ﬁ@ggﬁ%ﬁ 'h:t 5
‘parts of - N-vinyl pyrrol i done W parts of acrylic acid
and 3 par-gs of di cyandi am de ~ S a curing agent for the epoxy
resin, and usiyn g@&gﬁ L 340k ' V¢
t hi ckness, of foﬁh%{é?P?ﬁﬁEf%%g% t ‘%)ér%%lad?ghga? ggﬁggi}é%g gﬁe%}ggisn%n;ehe sane

TANNer as R0, BRATLVE: FEXANPS Ba5- b N itk pladlolfidite 100
- parts of .p g’r?oxye ﬁ&ggcr ate and 0. 05 pa% of i

2, 2-di Met Ry 12N eRY kAGKORIFCBORA MY @ Pulcrydit exiesehd @ pandd rafvi ol et
ray in an athosphere.of nitrogen to partially conduct photopol ynerizati on,

t her eby olfiaiRinkd aSiildedwhaVad@ed a8 acestiyg Gigearbb flor3@hpoesasy MMin 100

parts of this partially polynerized syrup, 100 parts of an epoxy resin

- and using the same, a thermosetting adhesive layer having a
thickness of 100 pum was formed to prepare an adhesive sheet in
the same manner as in Example 2.

Into a four neck flask, 100 parts of phenoxyethyl acrylate
and 0.05 part o'f 2,2-dimethoxy-2-phenylacetophenone were put,
and exposed to an ultfaviolet ray in an atmosphere of nitroéen
to partially conduct photopolymerization, thereby obtaining

syrup having a viscosity of about- 30--poises. . With 100 parts
of this partially polymerized syrup, 100 parts of an epoxy i:'esin
(trade name: "Epikoat 828", manufactured by Yuka Shell Epoxy
Kabushikikaisya), 7 parts of a curing agént ("ACR Hardener
X-3615", modified polyamine, manufactured by A. C. R. Co.) and
0.3 part of 1;6-hexanediol diacrylate as a crosslinking agent
were homogeneously mixed to prepare a photopolymerizable
composition. Then, this photo-polymerizable .composition was
applied onto a releasing base material, and irradiated with an

ultraviolet ray of 900 mj /cm® to conduct photopolymerization,

thereby forming an adhesive layer having a thickness of 100 um

I
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(trade nane: "Epi koat 828", nenufactured by Yuka Shell Epoxy

Kabushi ki kai sya), 7 parts of a curing agent ("ACR Hardener X-3615",

modi fied pol yam ne, manufactured by A C R Co.) and 0.3 part of

1, 6- hexanedi ol -di acrylate as a crosslinking agent were honogeneous!y m xed
to prepare a photopol ymerizabl e conposition. Then, this photo-polynmerizable
conposi tion was applied onto a releasing base material, and irradiated with

.aﬂ ul 'lt)ra}/l olet ray of 900 nm/cnierr] to conduct photopol ynerization,

t hereby fqQrm ng_an-adhesiye l.ayer.haying a thi-ckness of 100 [err]m- 21 -

_ tE)c() pr.-?_apa_r CaRTERRES P& Eﬁ%’&?l oPPPRE ‘r especti ve adhesive sheets of

‘Exanples 1'to 4 ag | Epﬂg)i b ofl BSahPEksNe 4

-adhesi on (;90 -Eé’& Eggﬁgérlg egéif‘\rfgng a‘ﬁ% %hée%sgaot resali;ngt grblcest(?%ol %glrd heat

. resi stanc ',,;%grgt@(,gl. ghagdiBY §hes 9! I RackRHaRdS . thBeadhbsibhe(gof are
as shom.?r? able 1. #aé&?nes__s 'Ihﬁ% adhesi ve sheet cut to a wi]o'lth E)f 10 mm
Wi th the %@eqaaanas%ges%%ﬁatﬁb hpal tHethags tesi SHedresk WddLdRS nild

(stainless steel specified in Japanese Industrial Standard) by a hand.roll

at ordi nasdiameialuiete aisluated by ¢he F6PR6RLAG méthdédal - Remmltane wel | -
separated wi thout elongation and breakage was eval uated as "non-tacky", ~and.
one in whitHerelomgald oz ahbwiv dakagdleere devel oped was eval uated as
"tacky". Adhesion The adhesive sheet cut to a width of 10 nmand a | ength

-of _ Tackiness -

The adhesive sheet cut to a width of 10 mm with the releasing
base maferial included was laminated with SUS 304 (stainless
steel specified in Japénese Industrial Standard) by a hand roll
at ordinary temperatures, and immediately separated. At that
.time, one well separated without elongation and breakage was
evaluated as "non-tacky", and one in which elongation and

breakage were developed was evaluated as "tacky"”.

Adhesion

The adhesive sheet cut to a width of 10 mm and a length of

50 mm was laminated with a polyimide film having a thickness
of 75 um by a laminator (temperature: 100°C, pressure: 5 kg/cm,
speed: 2 m/minute, and then, this laminated product was further
‘laminated with SUS 304 by a press (temperature: 200°C, time:
1 second, pressure: 10 kg/cm’). This sample was cured by heat
treatment at 150°C for 1 hour, followed by standing in the

atmosphere of 23°C and 65% RH for 30 minutes. Then, the adhesive
sheet was pulled in the direction o-f 90° with respeét to the
surface of SUS 304 at a pulling rate of 50 mm/minute, and its

median was taken as the 90° peel adhesive strength.



50 mMmwas lamnated with a polyimde filmhaving a thickness of 75 [err]m
by a | am nator (tenperature: 100[err]C, pressure: 5 kg/cm speed: 2

m mnute, and then, this |anm nated product was further |aninated with SUS
304 by a press (tenperature: 200[err]C, time: 1 second, pressure: 10
kg/cnferr]). This sanple was cured by heat treatnent at 150[err]C for 1
hour, followed by standing in the- atnosphere of 23[err]C and 65% RH for 30
.mnutes. Then, the adhesive sheet was pulled in the direction of 90 with
respect t BeatoRegAE48BC8f SUS 304 at a pulling rate of 50 mmiminute, and

di k 90 dh

Resi Stance ThePRIRIEPaLve RIS ALY e;aa Wﬁﬁﬂ 3 SHk 2ra % Yenail S 5o m
| | d with de. £ilm Bt 7

[ rat o 305 By, SrBEEbRCE {4 R Slkﬁ’f’*%%%’ fRryEindge?Y @

/ d.th | h
06 b0 SR g o2 T BRbE 0L 00 ek defal i ¢
second, . ps?%%?k' Iri';@u‘?ﬂfé‘em {:&]t)h TE'h:?s&%rﬁ‘aﬁ@pﬁ%ﬁétm’a§%trtﬁ{e&at ment

r or

.at 150[er hour y treatment for 60 seconds in a state

“where the %ﬁ{ma%e\aaélénk%@se@b@afaa %@Iﬂe@qbatra Behisfedd (2éRiRirEltere:

directing a SUS 304 face upward. The | anminated state of the sheet after the

treat ment Jwecyi eiuat y1 Oiéscﬂfﬂtﬁd r@aure :whioc kgplenf her Thianisagplie Was
_adhesi ve nor abnor mal “‘adhesi on F floating, winkles, displacenent and

_separ at | OlgureRs o aated rsatmenal aat a808c fav' |1 amdunneféhlmehbgi t her the
. above-nenti oned foam ng or abnormal adhesion vvas
’ - treatment for 60 seconds in a state where the sample was floated
"on a solder bath melted at 240°C, directing a SUS 304 face upward.
The laminated state of the sheet ;f ter the treatment was
visually observed. One.in which neither foaming of the adhesive.
nor abnormal adhesion (floating, wrinkles, displacement and
separation) was observed was evaluated as “A”, and one in'which
either the above-mentioned foaming or abnormal adhesion was
clearly observed was evaluated as “B”.
Adhesive Protrusion
A hole having a diameter of 2 cm was opened at a center of
the adhesive sheet cu£ to a 10 cm square, and pressed at a
temperature of 200°C at a preésure of 10 kglf/cmz for a press

time of 1 second. Then, the maximum value of the length of the

adhesive protruded in the hole was measured.
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clearly observed was evaluated as "B". Adhesive Protrusion A hole having a
di aneter of 2 cmwas opened at a center of the adhesive sheet cut to a 10
cm square, and pressed at a tenperature of 200[err]C at a pressure of 10
kgf/cmferr] for a.press tinme of 1 second. Then, the maxi nmum val ue of the

| ength of the adhesive protruded in the hole was neasured. - 23 - TABLE
1 Tacki - . Heat Re- Adhesi ve ness . Adhesi on si st ance
Pr otru5| on (g/cm (mm Exanple 1 Non-t acky 2,500
A - ...0.1 Exanple 2- Non-t acky 4,000 A 0.1 Exanpl e
.3 - Non- tacky 2,400 _ A IAELE&]% Exanple 4 Non-t acky 3,200
A - 0.1 Corrparatlve Non-t acky 0 B 0.1 Exanmple -
1 Conpar ‘ati've Non- tackyacki- 10 B Heat Ref. 1 Adhesive
. Conpar ative Non-tacky 0.1 Exanple 3 Conparative
Non-tacky - 4,000 __e_gs__ Mﬁe@%—aamm%ﬁﬁ—%cky
- 2,000 B 2.0 Exarr%?cé)_ (mm)
"Example 1 Non-tacky 2,500 A 0.1
Example 2 Non-tacky 4,000 A 0.1
Example 3 Non-tacky 2,400 A 0.1
Examp]..e. 4' Non-tacky 3,200 A 0.1
Comparative 'Non—tacky 20 B 0.1
Example 1 -
Comparative Non-tacky 10 B 0.1
Example 2 - . -
Comparétive Non-tacky 50 B 0.1
Example 3
Comparative Non-tacky 4,000 B 0.1
Example 4
Comparative Tacky 2,000 B 2.0
Example 5

Results of Table 1 described above indicate that thé
respective adhesive sheets of Examples 1 to 4 are not tacky at
ordinary temperatures, do not incorporate bubbles in the facé
adhesion, give strong adhesion and good solder heat resistance,
and show no generation of adhesive protrusion.

In contrast, in Comparative Exa¥nples 1 to 3, the adhesive
sheets not tacky at ordinary temperatures can be prepared by

selecting the copolymerization monomers and the main monomers.



Results of Table 1l described above.indicate that the respective adhesive
sheets of Exanples 1 to 4 are not tacky at ordinary-tenperatures, do not

. incorporate bubbles. in the face adhesion, give strong adhesi on and good
sol der heat resistance, and show no generation of adhesive protrusion. In
contrast, in Conparative Exanples 1 to 3, the adhesive sheets not tacky at
ordinary tenperatures can be prepared by selecting the copol ymerization

no dth - d
a3§°?ﬁéssﬁ“mgev§eg?fé‘%%°d§%%‘%a§ ehRORGERRNS di1e SPAAET,ERt SR B e |
adhesion treat or shor d_of, .t

'an'd'f5f thé:aé’dﬁe r&@% h tﬁ'é’pgé\#gé?%f‘,ltl?#&%eoﬁfjﬂﬁgggﬁ ?ér%rglﬁ?r?(}leelssll
“insuffi.cient gcaus t t I h
"‘epoxy resith§ gfrt ePeﬁg?Pn‘Sf r@%r’?ﬁg’ EIBL‘)S%%%&?’%GEQ Exiérgrgaeéggegh?ﬂa%htes?ve

sheet has the AAPLETLLARH 14 ASti ety Ol R0 hegpeiabseanbecaise 1t

cont ai ns t%e epoxy resi ng.1n a tendency to incorporate

_ bubbles in E%O%e%a%s@ the %dnniﬂa%@biﬁ%&%?e%é/%ﬂ idwisi on. Then,

for the respectlve esive sheets of Exanpl'es 1°to 4 and Conparati ve -
Exanpl es 4.,a0d 15 nKdE vadheshanepSRerekingehrédbeguyengl r engt thendid he

heat resistance (solder heat resistance) were examned in the same manners
as descri heghphams af teamplerngatalathesaievspbet chanf thad] problemnch5% RH

.for 90 days, as storage stability tests. As a result, the respective
it is tacky at ord:.nary temperatures because it contains the
epoxy resin too much, resulting in a tendency to incorporate

' bubbles in .face adhesiéﬁ and also in increased adhesive
protrusion.

Then, for the respective adhesive sheets of Examples 1 to
4 and Comparative Examples 4 and 5, the adhesion {90° peel
adhesive strength) and the heat resistance (solder heat
resistance) weré e?camined in the same manners as described above
after storage in the atmosphere of 23°C and 65% RH for 90 days,
as storage stability tests. As a result, the respective
adhesive sheets of Examples 1 to 4 scarcely changed in both the
above-mentioned characteristics. However, the respective
adhesive sheets of Comparative i“.xamples 4 and 5 containing the
curing agents for the epoxy resins were largely deteriorated
in the adhesion (90° peel adhesive strength), to say nothing
of the heat resistance (solder héat resistance), so that they
could not be used.

As described above, the present invention can provide a

thermosetting adhesive and an adhesive sheet thereof comprising



adhesi ve sheets of Exanples 1 to 4 scarcely changed in both the
above-mentioned characteristics. However, the respective adhesive sheets of
Cowparatlve Exanpl es 4 and 5 cont ai ni ng t he curing agents for the epoxy
resins were largely deteriorated in the adhesion (90[err] peel adhesive
strength), to say nothing of the heat resistance (.sol der heat resistance),
so that they could not be used. As described above, the present i nvention

Camart 3 ol o HEH ARy B35S e T RS B 45 o
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Wi oh, has BETIEE AT & SRercfaa Apareuars: shfEbthRe o RORBBc b= ®

nonoet hyI en%.c unsnathlér at-e 1 0RDOPE. %n%'%flgg i é'féh?Pé‘l grwccgpa,h geof

reacting W1H Hr epoxy T 8sin, y resin, as essentia

i ngredi ent g %%%dq% em%&ngst%@t% thohSmRe ﬁs%ﬁﬁl adp@ficBPbnal

1 ncor porate I'es ace adhesion to an adherend bits strong

adhesi on \E%QJ& fagdle bEYSIANGRy wRdht AW reddn cyfal {Btanhepbxy
‘resistance such that the adhesive can endure the use thereof at a hi gh

t enper at ur e &fn 1 QQ[ E££4K1 DI TRIgEediidnitsl WRLERNINPoRy bEeky athyrieasirgg
under Iom/pressure for a short period of tinme, scarcely has the probl em of

“the gener at dfifle £4 t RIS S Ao sPhot ritidarpora te iubhdless i 0 nf adwe aahes idre tanount
of the epoxy resinis relatively small, and further, is excellent in
st or age stablaldhte;r,enldeoexlsﬂoﬁtwsma‘bngmdhgsage mndshigh deatnresrstance,
~di cyandi am de and pol yanm nes

partlcularly, has excellent heat resistance such that the
adhesive can endure the use thereof at a high temperature of
lodT:or more or in a soldering process, by heating under low
pressure for a short period of time, scarcely has the problem
of the generation of adhesive protrusion in heat adhesion,
because the amount of the epoxy resin is relatively small, and
further, is excellent in storage stability, because a usual

curing agent such as imidazole, dicyandiamide and polyamines

is not incorporated.



IS not incorporated. - 26 - VWHAT IS CLAIMED I S: 1. A thernosetting
adhesi ve conprising (1) a-non-tacky polynmer of a nononer m xture conprising
from70%to 99% by weight of a (neth)acrylic ester represented by the

foll owi ng general forrmula (1), a honopol ymer of which has a gl ass
transition tenperature of -30[err]C or nore, and from 1% to 30% by wei ght
of a nonoet hyl eni ¢ unsaturated nononer bei ng copol yneri zable therewith and
havi ng a functional group capable of reacting with an epoxy resin, each
based. on twmrﬁr%ﬁ&% and (2) from5 parts to 30 parts by weight of
an epoxy resin-per 100 parts hy weight of said nononer mxture;, and not

et WA aoont gt I gy e s g
';ﬁp{ﬁfgg;f%f%*? %@Zg?rﬁg’gr@%??fgm;?,a %gr 8pyf%r‘?§[ B i
rzr?n_?_ﬁlek%/L;e%ﬁﬁst W?Pi&:ﬂeﬁﬁ EH]?UD 0‘:? % %?a%%ﬁy su SF'I %ﬁ?‘e’b“ﬁh%%??’%% oup.
resin is _f#%qr%nﬁ"gi%a{?’s’ %%@%ﬂ@%@ ‘i;/\%.]‘ghw t%% : ﬁw%aﬁléi& SPe

temperature of -30°C or more, and from 1% to 30% by weight of

.a monoethylenic unsaturated monomer being copolymerizable
therewith and having a functional group capable of reacting with
an epoxy resin, each based on the monomer mixlture and (2) from
5 parts to 30 parts by weight of an epoxy resin per 100 parts
by weight of said monomer mixture; and not substantially

comprising a curing agent for said epoxy resin:

.
l
- ....CHsz=C—C—=(0=Rz).0n-0-¢ _ _(n
I
0

wherein R, represents a hydrogen atom or a methyl group; R,
represents a methylene group, an ethyleﬁe group or a propylene
group; n is an integer of 1 to 3; and ¢ represents a phenyl group, _
a monoalkyl-~substituted phenyl group or a dialkyl-—substituted
phenyl group.

2. The thermosetting adhesive of claim 1, wherein the

amount of the epoxy resin is from 5 parts to 20 parts by weight

oo



per 100 parts by weight of the nonomer m xture. 3. The thernosetting
adhesive of claim1, wherein the nonoethylenic unsaturated nononmer having a
functional group capable of reactingwith the epoxy resin is a carboxyl

gr oup- cont ai ni-ng nononer or a hydroxyl group-containing nononer. 4. The

t hermpsetting adhesive of claim1, wherein the non-tacky polyner is a

pol ynmer obtained by irradiation of a radiation. 5. The thernosetting

adhesive of claim4, wherein the radiation is an ultraviolet ray. 6. The
t her noset tPRg 1O RATES JPY. cYei il © gm %lﬂ°?ﬂ@9FrT%ﬁ§5f?0n of the radiation

. d d wh L M

mtlttl 1. @%&S&;ﬁ?’ld S ARe I e R d o iadlh, BT
an ul travi ol et '

provi ded deeretEYbete MathCET ek e RbmRe TREEh s 3%2*"‘5%‘?%%%2%?%%%“' "
adnesi ve | SYSLoFOMBE! 2Lhgk né“&iﬁﬂsﬁﬁé' oRghEaLyR Y0 sheseRpryges (1)

non- tacky a nono mxture c Ising from70%to 99% by wei ght

of a (”Eth%9§8%¥£3ﬁF%ﬁﬁﬁﬁ%rﬁBﬁ Ept&f Byn %Bﬁoi?i|eﬂbﬂﬁ 88H€£§h1%?rnv|a (1),

‘a honopol y ass transition tenperature of --30[err] C or
nore, and frQamd#eto 30% by melght of a nonoet hyl eni ¢ unsat urat ed nmononer
bei ng copolyneri zabl e therewith and having a functional group capabl e of

reacting with an epfaX\“tHeéSdsetasialy -adiesive of claim 1, wherein the
non-tacky polymer is a polymer obtained by irradiation of a
radiation.

5. The thermosettihé adhesive of claim 4, wherein the
rédiafion is an ultraviolet ray.

" 6. The thermosetting adhesive of claim 4, wherein the
irradiation of the radiation is conducted in a state where the
epoxy resin is mixed with the monomer mixture.

7. The thermosetting adhesive of claim 6, wherein the
radiation is an-ultraviolet ray.

8. An adhesive sheet comprising a base material having
provided on one side or both sides thereof at least one
thermosetting adhesive layer comprising a thermosetting
adhesive which comprises (1) a non-tacky polymer of a monomer

. mixture comprising from 70% to 99% by weight of a (meth)acrylic
ester represented by the following general formula (I), a
homopolymer of which has a glass transition temperature of -30°C
or more, and from 1% to 30% by weight of a monoethylenic
unsaturated monomer being copolymerizable therewith and having

a functional group capable of reacting with an epoxy resin, each

- s - ) R



based on the nmononmer mixture and (2) from5 parts - to 30-.parts by wei ght of
an epoxy resin per 100 parts by weight of said nononmer m xture; and not
substantially conprising a curing agent for said epoxy resin: [err] wherein
Rlerr] represents a hydrogen atomor a methyl group; R err] represents a
met hyl ene group, an ethylene group or a propylene group; n is an integer of
1to 3; and [err] represents a phenyl group, a nonoal kyl -substituted phenyl

di al kyl--substituted ph I 9._ The adhesi heet of cl
8, wher i PRHRR AR BPPORETeBORFUFESTIT | ) SRAM SEPELS G080 RFEES by
I ght 100 t i ght of th | Xt . 10. T dhesi
Sheet of CPB TR EERGiRE Gt MY TRy TO0 AR AL T ho o

functional,, gL oup: GRABAL S T2 LLAELL Nl Ll ¢ 1161 RP R £804hd S L GRIROY.

gr oup- cont g NONOMEr Or a hydr oxyl group-contai m oner .

adhesi ve shee | &l rgldy 4 he non-tacky polyner is a polyner
S5Ehe ot 30 LodhrR e

.obtained by Trra ation. - 29 - 12. The adhesive sheet
of claim 11, wherein the radiation is an ultraviolet ray. 13. The adhesive
sheet- of claiml11, mhéreiqethe i rradiation :

) ) 1

I
CH., =C-C-— (O"‘Rz ) n%0—¢
I
0.

(1)

wherein R, represents a hydrogen atom or a methyl group; R,
" represents a methylene group, an ethylene group or a propylene
group; n ié an integer of 1 to 3; and ¢ represents a phenyl group,
a monoalkyl-substituted phenyl group or a dialkyl-substituted

phenyl group.

9. The adhesive sheet of ciaim 8, wherein the amount of
the epoxy resin is from 5 parts to 20 parts by weight per 100
parts by weight of thé monomer mixture.

10. The adhesive sheet of claim 8, wherein the
monoethylenic unsaturated monomer having a functional group
capéble of reacting with the epoxy resin is a carboxyl
group—containing monomer or a hydroxyl group-containing
monomer.

11. The adhesive sheet of claim 8, wherein the non-tacky

polymer is a polymer obtained by irradiation of a radiation.

e



of the radiation is conducted in a state where the epoxy resin is m xed
wW-th the nononer mxture. 14. The adhesive sheet of claim 13, wherein the
radiation is an ultraviolet ray. -30- -

12. The.adhesive sheet 6f claim 11, wherein the radiation
,is;an u;£raviolét ray.
| .13 . The adhesive sheet' of claim1l, wherein the irradiation
of ﬁhe-radiation is conducted in a staté where the epoxy resin.
'is mixed with the monomer mixture. |
i4. fhe adhesive sheet of claim 13, wherein the radiation

is an ultraviolet ray.
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