THERMOSETTI NG ADHESI VE OR PRESSURE- SENSI TI VE ADHESI VE TAPE OR SHEET, AND
PROCESS OF PRODUCI NG THE SAME FI ELD OF THE | NVENTI ON The present invention
relates to a thernosetting adhesive or pressure-sensitive adhesive tape or
sheet and to a process of producing the sane. In nore detail, the
invention relates to a thernosetting adhesive or pressure- sensitive
adhesi ve tape or sheet which can be suitably wused in flexible printing
circuit boards and the like and to a process of producing the sane.
BACKGROUND OF THE INVENTION In electronic instrunents, a flexible printing
circuit board (sHHERMPRETT ENEr PREESSVRSORFPREPSUREGSHESY TIYE | i zed. In such
an FPC, an adhesive is used in (1) a_step of adhering and |am nating a
conductive netal foil (fﬁ?{ I%ﬁPQNQﬁxﬁﬂqqﬁW Hhd alumnumfoils) on a
heat - resistant substra for. e I ol yi m de- made substrates and

pol yam de- made substrat %O%%PES}?@%N%rTI{EZ)S%tep of adhering FPC to
a reinforcing plate (such as alum num plates, stainless steel plates, and
polyim de plates). As such an adhesive to be used in adhesion of FPC
there have hitherto been mjg XDU5£|&ﬁEdIBbEﬁ.&8N rubber (NBR)/epoxy resin
based adhesives, acrylic rug£e++epﬁxy—+esrﬁ—gased adhesives, and acrylic -
1 The present invention relates to a thermosetting

adhesive or pressure-sensitive adhesive tape or sheet and
to a process of producing the same. In more detail, the
invention relates to a thermosetting adhesive or pressure-
sensitive adhesive tape or sheet which can be suitably
used in flexible printing circuit beards zand the like and

to a process of producing the same.

BACKGROUND OF THE INVENTION

In electronic instruments, a flexible printing
circuit board (sometimes referred to as “FPC”) is widely
utilized. In such an FPC, an adhesive is used in (1) a
step of adhering and laminating a conductive metal foil
(for example, copper foils and aluminum foils) on a heat-
resistant substrate (for example, polyimide-made
substrates and polyamide-made substrates) to prepare FPC
or (2) a step of adhering FPC to a reinforcing plate (such
as aluminum plates, stainless steel plates, and polyimide
plates). As such an adhesive to be used in adhesion of
FPC, there have hitherto been widely utilized nitrile
rubber (NBR) /epoxy resin based adhesives, acrylic

rubber/epoxy resin based adhesives, and acrylic



rubber/ phenol resin based adhesives (see U S. Patent Nos. 3,822,175 and
3,900, 662). However, in adhesives containing an epoxy resin, such as
nitrile rubber (NBR)/epoxy resin based adhesives and acrylic rubber/epoxy
resin based adhesives, though their adhesive strength is thoroughly
satisfactory, since the adhesiveness is revealed by a chem cal reaction of
the epoxy resin, there is encountered a problemthat the storage stability
as an adhesive is low. Also, in recent years, FPC has been used in precision
el ectronic parts (instrunents) Dependi ng upon applications of FPC, in order
t o prevemubbent/pbenicdi |1gsin f pasedcedhesayesi t(see déndindBdtenteXolsude
silicone based naterials even in adhesive tapes or sheets to be used in
adhesi on3wPBER /Adspead to FHRC ESBUMVARY OF THE | NVENTI ON Thus, an obj ect of
the invention is to provide a thernosetting adhesive or pressure-sensitive
adhesi ve t ape HogieVeigetl WdirHae e B2 b g t 0 wePaXY| FeSadh, gsuch

t hernosetti ng adhesi ve_or pressure-sensitive adhesive |ayer and whi ch does
not subs®&ntPaFrileofhbera éﬁ“?BbZﬂEOXMaW%t krpgf a@fihesiretedsdof
produci ng the sane. Another object of the_ invention is to provide a
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adhesiveness 1is revealed by a chemical reaction of the
epoxy resin, there 1is encountered a problem that the
storage stability as an adhesive is low.

Also, in recent years, FPC has been used in precision
electxronic parts {instruments). Depending. upcen
applications of FPC, in order to prevent contact failure
from occurring, it is demanded to exclude silicone based
materials even in adhesive tapes or sheets to be used in
adhesion with respect to FPC.

SUMMARY OF THE INVENTION

Thus, an object of the invention is to provide a
thermosetting adhesive or pressure-sensitive adhesive tape
or sheet which has good stability with time of a
thermosetting adhesive or pressure-sensitive adhesive
layer and which does not substantially contain a silicone
based material and a process of producing the same.

Another object of the invention 1is to provide a
thermosetting adhesive or pressure-sensitive adhesive tape
or sheet which 1s useful as a thermosetting adhesive or

pressure-sensitive adhesive ftape or sheet to be used in



adhesion with respect to flexible printing circuit boards and a process of
produci ng the sane. In order to achieve the foregoing objects, the present
i nventors made extensive and intensive investigations. As a result, it has
been found that by wusing a thernosetting adhesive or pressure-sensitive
adhesi ve conposition conprising a conbination of a specific acrylic polyner
with a phenol resin as a thernosetting adhesive or pressure-sensitive
adhesive conposition for formng a thernosetting adhesive or
pressure-sensitive adhesive layer in a thernosetting adhesive or
pr essur easiresiitany evittheseepecipdoorf lseidt l anpriptohgc i mgutite hdwardwset ti ng
adhesi ve or pressure- sensitive adhesive |ayer by a specific release |liner,
a thermed 3 mroafasial proguesryreheep@hei ve adhesi ve tape or sheet
whi ch has good stability with tine of a thernosetting adhesive or
pressur e- sensiltt veordiiesi Ve  rerevandtifi chogegeingt o¥Pschs i alihe contain
a silicone based material is obtained. The invention has been acconplished
based onRERIETE fi ndPMEPESpECi fitaley, EdensIe® i orP?e t o I ®AIE S t her no-
setting adhesive or. pressure-sensiti adhesj ve tape o she hayi ng a
st ruct ur e TIPS B her ndSet? i ﬁﬁsﬁxgresi #‘%? %F@é‘stﬁcé‘l’é‘gngf‘??v Yadhesi ve
| ayer nmade .of a jthg{lm)setti ng adhesc% ve .or pressure-sensitive aghesive
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adhesive composition comprising a combination of a
specific acrylic polymer with a phenol resin as a
thermosetting adhesive or pressure-sensitive adhesive
composition for forming a thermosetting adhesive or
pressure-sansitive adhesive layer 1in a thermosetting
adhesive or pressure-sensitive adhesive tape or sheet and
protecting the thermosetting adhesive or  pressure-
sensitive adhesive layer by a specific release liner, a
thermosetting adhesive or pressure-sensitive adhesive tape
or sheet which has good stability with time of a
thermosetting adhesive or pressure-sensitive adhesive
layer and which does not substantially contain a silicone
based material is obtained. The invention has been
accomplished based on such a finding.

Specifically, the invention is to provide a thermo-
setting adhesive or pressure-sensitive adhesive tape or
sheet having a structure in which a thermosetting adhesive
or pressure-sensitive adhesive layer made of a
thermosetting adhesive or pressure-sensitive adhesive

composition containing an acrylic polymer (X) containing



- 3 at least an alkyl (nmeth)acrylate (a) in which the alkyl noiety thereof
has from2 to 14 carbon atons and a cyano group-containing nononer (b) as
nmononer conponents and a phenol resin (Y) is protected by a rel ease |liner
whi ch does not substantially contain a silicone conponent. It is preferable
that the acrylic polynmer (X) further contains a carboxyl group-containing
nononmer (c) as a nononer conponent. Al so, as the release |liner which does
not substantially contain a silicone conponent, a release liner having a
rel ease | ayer nade of polyethylene is _suitable. The polyethylene preferably
has a spédi fieashr an t31%fl f (Brth)ocovigte o APsohide EbPead&vlayer

made of polyethylene preferably has a thickness of from20_ to 30 pm
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boar ds. It is preferable that the acrylic polymer (X) further
contains a carboxyl group-containing monomer (c) as a
monomer component.

Also, as the release liner which does not

substantially contain a silicone component, a release

liner having a release layer made o¢f polyethylene is
suitable. The polyethylene preferably has a specific

gravity of from 0.910 to 0.540. Also, the release layer
made of polyethylene preferably has a thickness of from 20
to 30 um.

Further, in the acrylic polymer (X), it is preferable
that a proportion of the alkyl (meth)acrylate (a) in which
the alkyl moiety thereof has from 2 to 14 carbon atoms to
the cyano group-containing monomer (b) to the carboxyl
group-containing monomer (c) is (60 to 75)/(20 to 35)/(0.5
to 10) by weight in terms of a ratio of component
(a) /component (b)/component (c).

Such a thermosetting adhesive or pressure-sensitive
adhesive tape or sheet can be suitably used in adhesion
with respect to flexible printing circuit boards.

Also, the invention 1is to provide a process of



Al so, the invention is to provide a process of - 4 producing the foregoing
t hernosetti ng adhesive or pressure-sensitive adhesive tape or sheet, which
conprises coating a thernosetting adhesive or pressure-sensitive adhesive
conposition conprising a mxture of an acrylic polyner (X) containing at

| east an al kyl (nmeth)acrylate (a) in which the alkyl noiety thereof has
from2 to 14 carbon atons and a cyano group-containing nononer (b) as
nononer conponents and a phenol resin (Y) on the release surface of a

rel ease liner which d%es nat substanti al l contain a silicone conponent and
then dryPREWEIG m & ethefﬁﬁ?QPﬁPﬁg aGhEIMPESG PlessaPBeSENS ti ©& adhesi ve
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carbon atoms and a cyano group-containing monomer (b) as
monomer components and a phenol resin (Y) on the release
surface of a release liner which does not substantially
contain a silicone component and then drying to form a
thermosetting adhesive or pressure-sensitive adhesive

Since the thermosetting adhesive or pressure-
sensitive adhesive tape or sheet of the invention has the
foregoing construction, it has good stability with time of
a thermosetting adhesive or pressure-sensitive adhesive
layer and does not substantially contain a silicone based
material. Therefore, the thermosetting adhesive or
pressure-sensitive adhesive tape or sheet of the invention
is used as a thermosetting adhesive or pressure-sensitive
adhesive tape or sheet to be used in adhesion with respect
to flexible printing circuit boards.

DETAILED DESCRIPTION OF THE INVENTION

[Release liner]
In the invention, it 1s important to use a release
liner which deoes not substantially contain a silicone

component as the release 1liner for protecting the



| i ner which does not substantially contain a silicone conponent as the

rel ease liner for protecting the - 5 thernosetting adhesive or
pressure-sensitive adhesive l|ayer in the thernosetting adhesive or
pressure-sensitive adhesive tape or sheet. In this way, by using a rel ease
| i ner which does not substantially contain a silicone conponent as the

rel ease |iner
by the rel ease

there is nothing of transfer of a silicone conponent caused

liner into the thernosetting adhesive or pressure- sensitive

adhesive | ayer protected by the release liner. For that reason, even when
an adher éhETRFSEE HinGRdhed aSbye tﬁ?tfﬁﬁ?ﬁﬁ%ﬁ?l?@P%ﬁhbg?vea§P951ve
pressure-sensitjve adhesive > or sheet is a precision electraonic
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into the thermosetting adhesive or pressure-

sensitive adhesive layer protected by the release liner.

For that reason, even when an adherend which is adhered by

the thermosetting adhesive or pressure-sensitive adhesive

tape or

sheet is a precision electreonic instrument such as

flexible printing circuit boards (FPC), it is possible to

prevent

inconveniences caused due to the silicone

component, such as contact fault, from occurring.

As the release liner which does not substantially

contain a silicone component, a release liner in which a

silicone based release treating agent is not used as a

release treating agent can be suitably used. Examples of

such a release liner in which a silicone based release

treating agent is not used include (1) a release liner

having a construction formed of only a plastic film having

high

releasability itself (sometimes referred to as

“highly releasable plastic film”), (2) a release liner

having a construction in which a release layer made of a

raw

material of a  highly releasable plastic film

(sometimes referred to as “plastic release layer”) is



"highly releasable plastic filnm'), (2) a release liner having a
construction in which a rel ease |ayer nade of a raw material of a highly
rel easabl e plastic film (sometinmes referred to as "plastic rel ease | ayer")
is - 6 formed on at | east one surface of a support of every kind, and (3)
a release liner having a construction in which a release treating agent
| ayer (nold release treating agent |ayer) made of a release treating agent
other than silicone based release treating agents is fornmed on at |east
one surface of a support of every kind. The release |iner of the foregoing
const r ucfiogmedipn iaf dedstt wnedwifacsiofla sapeet bl o6f eyekyghkipdrel easabl e
plastic film Exanples of the highly releasable plastic filminclude
pl astic PPPns{Puch ASLPBFPolléfiaF RS i #nEOnFddE FioR pot yehiéEhnabased
resin and fluorine based filns nﬁde of a fluorine based resin [for exanple,
films mad&lSPSeTISAEIS rageit et et d9elfnriele29% the2pblPgoPEEPE based
films, exanples of the | yol efin based resin which can be used. include
polyethyﬁ€g§r§fop‘ nﬁ&g,%(mﬁ?ﬁﬁﬂﬁ?)/tiﬁﬁ%&ﬁ%yl%ﬁ%nﬁndogpﬁﬁargPSW density
pol yet hyl ene), ol yprqopyl ene, ethyl ene-a-ol efin capol yners.(bl ock
opol ymere lororshabtEedn sty HeRtinsarEenfr ads BPEBRRed cBbol yrers,
and m xt yres .t hereaqf. SO, e release ldiner qof the,foregoing construction
(2) is cgr?%[srtu&%éed Sé’frfjalcseuﬁgf)r s(uéalFbosrtStr acffle)e\fﬁryevﬁelrhrildki nd

The release liner of the foregoing construction (1)

is constructed of a single material of a highly releasable
plastic film. Examples of the highly releasable plastic
film include plastic films such as polyolefin based films

fluorine based films
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made of a fluorine based resin [for example, films made of
Teflon (a registered +trade mark)]. In the polyolefin
based films, examples of the polyolefin based resin which
can be used include polyethylene (for example, low density
polyethylene and 1linear low density polyethylene),
polypropylene, ethylene-a-olefin copolymers {(block
copelymers or random copolymers) such as an ethylene-
propylene copolymers, and mixtures thereof.

Also, the release liner of the foregoing construction
(2) is constructed of a support (substrate) of every kind
and a plastic release layer (a release layer made of a raw
material of a highly releasable plastic f£ilm) formed on at
least one surface (both surfaces or one surface) of the
support. The plastic material for forming the plastic

release layer can be properly selected and used among raw



and a plastic release |layer (a release |layer nade of a raw nmaterial of a
hi ghly rel easable plastic film formed on at |east one surface (both
surfaces or one surface) of the support. The plastic material for formng
the plastic release |ayer can be properly selected and used anong raw - 7
materials in the plastic filmenunerated as the highly releasable plastic
filmof the release liner in the foregoing construction (1). Specifically,
exanples of the plastic material for formng the plastic rel ease |ayer

i ncl ude pol yolefin based resins and f|uorine based resins _such as

pol yet hyFeterirds ekBnpihe PdfSEaAsifiAm psryaeratase aAd teeli 9PdW density
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e

subst r at &5° paper - made SUbstrated s not rcalarty Timited So far as

it Is a g%%%%ie STBEE, sybstnate.; FxamplesNeLaol phoghugde Rapers such

as wood-free paper, craft paper, upak paper,  gl'assine paper, Japanese
paper, and,esteln R tg¥fa$gast'§-pnde s Late pg,not gpacticul arly
limted, and exanpl es tgéieo ?ncludg %Iast?cgﬁﬁ%ns suc%w sity

polyethylene and linear low density polyethylene),
polypropylene, ethylene-oa-olefin copolymers (block co-
polymers or random copolymers) such as an ethylene-

propylene copolymers, and mixtures thereof.

Examples thereof include various substrates such as paper-
made substrates, plastic-made substrates, metal-made
substrates, and fibrous material-made substrates. The
paper-made substrate is not particularly limited so far as
it is a general paper-made substrate. Examples thereof
include papers such as wood-free paper, craft paper,
Clupak paper, glassine paper, Japanese paper, and western
paper. The plastic-made substrate is not particularly
limited, and examples thereof include plastic films such
as polyester based films (for example, polyethylene
terephthalate based films), polyimide based films,
polyolefin based films (for example, polypropylene based
films and polyethylene based films), and polycarbonate
based films, laminates of these films, and metal vapor-

deposited plastic films. The metal-made substrate is not



as polyester based filnms (for exanple, polyethylene terephthalate based
films), polyimde based filnms, polyolefin based filns (for exanple,

pol ypropyl ene based filns and pol yet hyl ene based filns), and pol ycarbonate
based filns, lamnates of these filns, and netal vapor- deposited plastic
films. The netal -nade substrate is not - 8 particularly limted, and
exanpl es thereof include netal foils such as copper foils and al um num
foils. The fibrous material -made substrate is not particularly limted,

and exanpl es .thereaf include non-woven fabric and cl oths. . The rel ease

T ner of PG OGP £S5 inthoSK ATBHSP et 1 S04 n POLUCI TG T ol ease
| ayer on at. .l east. ,one surface of _the su rt_hby lamnating the hjghly
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of the foregoing construction s constructed of a support trate)
of every kipd.iang,a release treating agent |ayer fornmed on at |east one
surface (both surfaces or one surface) of the support. The release treating

???ﬁnz teOf formmg tRecaRl eashetl 6st | M AJEBhskaVelkibh NeD) Pasdd cWeaarly
prepared by forming a plastic release layer on at least
one surface of the support by laminating the highly
releasable plastic film or coating a raw material of the
highly releasable plastic £film. For the lamination or
coating, known lamination processes or coating processes
(for example, a heat lamination process and a coating
process by heat melt extrusion) can be employed.

Moreover, the release liner of the foregoing
construction (3) 1is constructed of a support (substrate)
of every kind and a release treating agent layer formed on
at least one surface (both surfaces or one surface) of the
support. The release treating agent for forming the
release treating agent layer is not particularly limited
so far as it 1is a release treating agent other than
silicone based release treating agents. Examples thereof
include fluorine based release treating agents and long
chain alkyl based release treating agents. Also, the
support can be properly selected and used among supports

enumerated as the support in the foregoing construction

(2) (for example, paper~-made substrates, plastic-made



so far as it is a release treating agent other than silicone based rel ease
treating agents. Exanples thereof include fluorine based release treating
agents and long chain alkyl based release treating agents. Al so, the
support can be properly selected and used anbng supports enunerated as the
support in the foregoing construction (2) (for exanple, paper-nmde
substrates, plastic-nade - 9 substrates, netal -nmade substrates, and fi brous
mat eri al nade substrates). The release liner of the construction (3) can be

prepared by.cqating the release tregting ,agent n at,_least one surface of
t he suppo tpsl%rfattﬁ% i nVe :Lorﬁ‘?ggs a}JeStre teegss’e P%er,@ﬂf%%usr eE4S&E 4 mer of
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a highly re film™ a ere se | Iner € construction
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especi al | yswit allas s durddis r&f eane dudiss-#mde of a single material of
a highly releasable plastic filmor the release Iiner having a plastic

rel ease layer, @5 the hhobhyibal easabige phasthce fiildB0r £RY Rl ksl
t hereof, polyolefin based filnms nade of a polyolefin based resin or
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pol yet hyl ene can be suitably used. Accordingly, as the rel ease |iner,
made of a single material of a highly releasable plastic
film) and the release liner of the construction (2) (that
is, a release liner having a plastic release layer) can be
suitably used; and the release liner of the construction
{2) can be especially suitabkly used.

In the release liner made of a single material of a
highly releasable plastic film or the release liner having
a plastic release layer, as the highly releasable plastic
film or raw material thereof, polyolefin based films made
of a polyolefin based resin or polyolefin based resins are
suitable. As such a polyolefin based resin, polyethylene
can be suitably used. Accordingly, as the release liner,
a release liner made of a single material of polyethylene
and a release liner having a release layer made of
polyethylene can be suitably used.

In the release liner made of a single material of
polyethylene or the release liner having a release layer
made of polyethylene, in particular, the polyethylene is
preferably polyethylene having a specific gravity (or

density) of from 0.910 to 0.940. When the specific

- 10 -



a release liner made of a single material of polyethylene and a rel ease

| iner having a rel ease | ayer made of polyethylene can be suitably used. In
the release liner made of a single material of polyethylene or the rel ease
|l iner having a rel ease |layer made of polyethylene, in particular, the

pol yethylene is preferably polyethyl ene having a specific gravity (or
density) of from0.910 to 0.940. When the specific - 10 gravity (or
density) of polyethylene is less than 0.910, the heat resistance is

| owered, and therefore, such is not referable. On the other hand, when it
exceeds 0.9RAV1%he (oBdKENSHNEsOF OPPE§e§h§|58F‘? (espkRefal thang bapét - nade
substrate) is |lowered, and therefore, such is not preferable, too. Also, in
the case diPq Me3elEeststene? haviAyeredpl aaei thegrdrse | isvsh 3% nat
preferable that the thickness

of the release |ayer made, of pol yethylene is
Prom 20 t P PHIEYen Phothni CEREE o aNy naNBl Shee R fadd O the
pol yethylene is. less than 20 .pm the heat yesistance is_|lowered so,that at
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pressure-seq;ééive adggsi or sggett thefr%ggase Iiner.nayrpq§sibly
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such is rKBré¥§§§ngJetogh t he ot her hand,

Also, in the case of the release liner having a
plastic release liner, it is preferable that the thickness
of the release layer made of polyethylene is from 20 to 30
pm. When the thickness of the release liner made of
relyethylene is less than 20 pm, the heat resistance is
lowered so that at the time of temporary lamination in
adhering the thermosetting adhesive or pressure-sensitive
adhesive tape or sheet, the release liner may possibly
cause blister at the time of heating by heat lamination,
and therefore, such is not preferable. On the other hand,
when it exceeds 30 um, the release liner becomes expensive,
and therefore, such is not economically preferable.
[Thermosetting adhesive or pressure-sensitive adhesive
layer]

As described previously, the thermosetting adhesive
or pressure-sensitive adhesive tape or sheet of the
invention has a structure in which the thermosetting
adhesive or pressure-sensitive adhesive layer is protected
by a release liner which does not substantially contain a

silicone component, and the thermosetting adhesive or

- 11 -



when it exceeds 30 pm the release |iner beconmes expensive, and therefore,
such is not economcally preferable. [Thernosetting adhesive or
pressure-sensitive adhesive |ayer] As described previously, the

t hernosetting adhesive or pressure-sensitive adhesive tape or sheet of the
invention has a structure in which the thernosetting adhesive or
pressure-sensitive adhesive layer is protected by a release |iner which
does not substantially contain a silicone conponent, and the thernpsetting

adhesive gr - 11 pressure-sensiitive adhesive layer isg formed of:a
t her noset PG S2dReSVE 61 Vpr es8Ure€ s&nsi t TV  adhest ve ~ CdiIosi titon

(et h) acr o ACIOERF eiheln AR, (9P “ KBk R AR £ Bhseye

(meth)acry n “wh e al k iety ereo as from

carbon at QR [ SOWELLTRS, , £ e/ 1£d 0 aa%?gl%lé%g%h& (@Bt h)ageyt gt ga(a) "]

and a cyano group-contal ning noner mer conponents and a

phenol regin l(e\Qst[é\ﬁ@é'lik@lpoka{?gg)sé&}l;_@@ qahyli g RAkyEer: aiﬁ¥iin

acrylic polyner containing at a C2_14 alkyl (meth)acrylate {a) and a
cyano groypse@Rt aiid AhLOAQLEE A AS tBDNNEE; FBBRONANYNS fBgmaRihasal |y,

usi ng a carboxyl group-containing nononer (c) or other nononer conponents.
[C2_14 Al kplre¥etbh) asr Wat ed,a),] alkyl (meth)acrylate (a)”] and a
cyano group-containing monomer (b) as monomer components
and a phenol resin (Y).
[Acrylic polymer (X)]
The acrylic polymer (X) 1is an acrylic polymer
containing at least a C,.;; 2lkyl (meth)acrylate (a) and a
cyano group-containing monomer (b) as monomer components
and optionally, using a carboxyl group-containing monomer
{(c) or other monomer components.
[Cz-14 Alkyl (meth)acrylate (a)]

The Cz-14 alkyl (meth)acrylate (a) is not particularly
limited so far as it is an alkyl (meth)acrylate (an alkyl
acrylate or an alkyl methacrylate) in which the alkyl
moiety thereof has from 2 to 14 carbon atoms. Examples of
the Cj;.14 alkyl (meth)acrylate (a) include ethyl (meth)-
acrylate, propyl (meth)acrylate, isopropyl (meth)acrylate,
n-butyl (meth)acrylate, isobutyl (meth)acrylate, s-butyl
(meth)acrylate, t-butyl (meth)acrylate, pentyl (meth) -
acrylate, isopentyl (meth)acrylate, hexyl (meth)acrylate,
heptyl (meth)acrylate, octyl (meth)acrylate, 2-ethylhexyl

(meth)acrylate, isococtyl (meth)acrylate, nonyl (meth)-

- 12 -



The C2-14 al kyl (neth)acrylate (a) is not particularly limted so far as it
is an al kyl (nmeth)acrylate (an alkyl acrylate or an al kyl nethacrylate) in
which the alkyl npiety thereof has from2 to 14 carbon atons. Exanpl es of
the C2_14 alkyl (neth)acrylate (a) include ethyl (neth)- acrylate, propyl
(meth)acrylate, isopropyl (neth)acrylate, n-butyl (neth)acrylate, isobutyl
(nmeth)acrylate, s-butyl (nmeth)acrylate, t-butyl (nmeth)acrylate, pentyl
(meth)- acrylate, isopentyl (neth)acrylate hexyl (neth)acrylate hept yl

(ot 1) acr YEEVES %m’r %%”é&t‘ﬂ%ac{‘%ez‘%a%?r & 55 ?‘?ﬁgi‘ﬁ?sc Jriee. “decyl
h | d |

(ot by acr yrareery, ; B ?“?ép?%%%?ryd’f&ee% q&%%élrh&%el%yl) acsgﬁa? 6 As

the C2_14"lky)o( ﬂk@crylt?aee(:%h hlsih GEBLILEE V! afes Eaﬂagg&gw 4 to

12 carbon atons ar sui't artlcu ethyl’ acryl ate
acryl ate, (r@Rél)aceiAyldaexyl acrylate can be SU|tany used. The C2_ 14 al kyl
(neth)acrylate (a) “may be constituted singly or in admixture of two or nore

ki nds thereof. athat thas thg, 2 MAxlikyl (herhhhackibate (ak) ,at geﬁ§1 one
is, alkyl (meth)acrylate selected anong al kyl (neth)acrylates in which the
al kyl moi ginethhace9flatas f hamidgt oftdmcag batb 12 carbon atoms are
suitable. In particular, ethyl acrylate, n-butyl acrylate,
and 2-ethylhexyl acrylate can be suitably used.

The C,-14 alkyl (meth)acrylate (a) may be constituted
singly or in admixture of two or more kinds thereof. That
ig, as the C..i; alkyl (meth)acrylate (a); at least one
alkyl (meth)acrylate selected among alkyl (meth)acrylates
in which the alkyl moiety thereof has from 2 to 14 carbon
atoms can be used. |

In the invention, the C:.;4 alkyl (meth)acrylate (a)
is used as the major component of monomers for
constituting the acrylic polymer (X). It is preferable
that the proportion of the C,.;4 alkyl (meth)acrylate (a)
is from 60 to 75 % by weight based on the total amount of
monomer components.

[Cyano group-containing monomer (b) ]

The c¢yano group-containing monomer (b) is not
particularly limited so far as it is a monomer containing
a cyano group. Examples thereof include acrylonitrile and

methacrylonitrile. As the cyano group-containing monomer

(b), acrylonitrile can be suitably used.
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atons can be used. In the invention, the C2_14 al kyl (neth)acrylate (a) 1is
used as the maj or conponent of nononers for constituting the acrylic
polymer (X). It is preferable that the proportion of the C2-14 al kyl
(meth)acrylate (a) is from60 to 75 % by wei ght based on the total anount
of nmononer conponents. [Cyano group-containing nononer (b)] The cyano

gr oup- cont ai ni ng nononer (b) is not particularly limted so far as it is a
nononer containing a cyano group. Exanples thereof include acrylonitrile

eyl oni tri 16 G beGand anPyouEsAcA 13 1R RIS, OO Corat ) RS monorer
(b) ey Deo-SAnSti et skl w01 | nagdk e O Lu9 oL TRLE, kggass e

t her eof . hée T nvent1o ano group-containing

for the pggggggfof i nproving the heat resistance and adheS|veness For that
reason, it 1S ‘inportant that the proportlon of the cyano group- containing
mononer (b) 1s 1 GRL0; 1 P3P 3A DY thel W Aedleaifidl ABRBAEOf

monomer conponents. Wen the proportlon of he. cyano gr oup- cont ai ni ng

mononer (Rb)isid essddharR0 %y Wigdsdased oimphevingal tAEDURLARS

nononer conponents, the heat resistance becones poor,
resistance and adhesiveness. For that reason, it 1is
important that the proportion of the c¢yano group-
containing monomer (b) is from 20 to 35 % by weight based
on the total amount of monomer components. When the
proportion of the c¢yano group-containing monomer (b) is
less than 20 % by weight based on the total amount of
monomer components, the heat resistance becomes poor,
whereas when it exceeds 35 % by weight, the flexibility is
inferior, and therefore, the both is not preferable.
[Carboxyl group-containing monomer (c) ]

The carboxyl group-containing monomer (c) is not
particularly limited so far as it is a monomer containing
a carboxyl group. Examples thereof include (meth)acrylic
acid (acrylic acid or methacrylic acid), itaconic acid,
maleic acid, fumaric acid, and crotonic acid. Also, acid
anhydrides of these carboxyl group-containing monomers
(for example, acid anhydride group-containing monomers
such as maleic anhydride and itaconic anhydride) can be
used as the carboxyl group-containing monomer (c). As the

carboxyl group-containing monomer (c), acrylic acid,

methacrylic acid, and itaconic acid can be suitably used.



whereas when it exceeds 35 % by weight, the flexibility is inferior, and
therefore, the both is not preferable. [Carboxyl group-containing nononer
(c)] The carboxyl group-containing nmononmer (c) is not particularly limted
so far as it is a nononer containing a carboxyl group. Exanples thereof
include (nmeth)acrylic acid (acrylic acid or nethacrylic acid), itaconic
acid, maleic acid, fumaric acid, and crotonic acid. Al so, acid anhydrides
of these carboxyl group-containing nononers (for exanple, acid anhydride

- taini h | ei hydri d dit [ hydri d
Can e used aiina CAPERY)!  GFOUB-CRCARRLAY nBROREEY( o)\ =) As ee SEar boxyl

gr oup- cont ai ni_ng__nononer acrylic acid hacrylic acid,,and itaconic
acid can 68“5&%?56F§.ﬁﬁ£éf% 2% Jf%eaég%%%§§? gﬁ%d%w%oﬁ afﬁwﬁﬁ %ﬁﬁoﬁer (c)
may be copsatityted singly or in adm xture of two or nore kinds thereof. In

the invention, the carboxyl group-containing nononer (c) is optionally used

for the pUFpOsQnOftﬂéﬂ”fﬂbéﬂtigﬁ,adQ%%iV%%%%%xfpr 5h8hpL&88e3inlihg S

preferabl e that the proportion of the car group- containing nononer (c)
i's not mopgnbhar 10 P by; yei ghtiohd Piyexagrhe, fromhd t9udfo2e by owei ght)

based on the total anmount of nononmer conponents. When the proportion of

the carboxybrakawe Cenkai BURGsTRRAERs .(C) e%eeedRat0 Yeason, it is
preferable that the proportion of the carboxyl group-
containing monomer (c¢) 1s not more than 10 % by weight
(for example, from 0.5 to 10 % by weight) based on the
total amount of monomer components. When the proportion

of the carboxyl group-containing moncmer (¢) exceeds 10 %

by weight based on the total amount of monomer components,
the flexibility is inferior, and therefore, such is not
preferable.

[Other monomer components]

If desired, monomer components (copolymerizable
monomers) which are copolymerizable with the Cs-34 alkyl
(meth)acrylate (a) and the cyano group-containing monomer
(b) and the carboxyl group-containing monomer (c¢) which is
optionally used may be wused as a monomer component
constituting the acrylic polymer (X). Examples of such
copolymerizable monomers include methyl (meth)acrylate;
Cis5-20 alkyl (meth)acrylates such as pentadecyl (meth)-
acrylate, hexadecyl (meth)acrylate, heptadecyl (meth) -

acrylate, octadecyl {meth)acrylate, nonadecyl (meth) -

acrylate, and eicosyl (meth)acrylate; non-aromatic ring-

- 15 -



by wei ght based on the total anmount of nononer conponents, the flexibility
Is inferior, and therefore, such is not preferable. [Qher nononer
conponents] If desired, nonomer conponents (copolynerizable nononers) which
are copolynerizable with the C2-14 al kyl (neth)acrylate (a) and the cyano
group-cont ai ni ng nononer (b) and the carboxyl group-containing nononmer (c)
which is optionally used may be used as a nononmer conponent constituting
the acrylic polymer (X). Exanples of such copolynerizabl e nononers include

t hyl th | at e; 15:- 20_al kyl th | at h decyl
(et h) - | PEe e o ade UT X HEEFY LEFSTat o M adecyt  ( mebRFA CAdyiiar e
t adecyl |_at d th): I : ' I
(et hy aor YIRS o piats 1288 Mo, Iy ARhe A, (FREnTER T acedicn as
cycl oal kyl, Qimat'@d}gx%“ t es(hd Q) £XAMPL e ; CYLLGREXYLE (mgl@%xe'a%%g and
(’ rretﬁ)acry te met N)

I sobor nyl ; aromatic ring-contairning ( acryl ates "such as

aryl (et MRehylahed dday XA E arPhemibehRER)peLyLately atbk@ival kyl

(neth)acryl ates [for exanple, phenoxyethyl (meth)acrylate], and aryl al kyl

(met h) acr yhahgs [ (i tiexaePy BatOENZ ¥y BRI B RG1Y | gieln) a@PPKYtes [for

group-contai ning acrylic nononers such as glycidyl (neth)acrylate and
net hyl gl yeix@yiplEret hpaehykgbehyli nylme €5f £erPBSe] NONQIRT S aughadkyii nyl
acetate and vi nyl
(meth)acrylates [for example, benzyl (meth)acrylate];
epoxy group~containing acrylic monomers such as glycidyl

(meth)acrylate and methylglycidyl (meth)acrylate; wvinyl

ester based monomers such as vinyl acetate and wvinyl

methylstyrene; hydroxyl group-containing monomers such as
hydroxyethyl (meth)acrylate, hydroxypropyl (meth)acrylate,
and hydroxybutyl (meth) acrylate; alkoxyalkyl
(meth)acrylate based monomers such as methoxyethyl (meth)-
acrylate and ethoxyethyl (meth)acrylate; aminoalkyl
(meth)acrylate based monomers such as aminocethyl (meth)-
acrylate, N,N-dimethylaminoethyl (meth)acrylate, and ¢t-
butylaminoethyl (meth)acrylate; (N-substituted) amide
based monomers such as (meth)acrylamide, N,N-dimethyl
(meth)acrylamide, N-butyl (meth)acrylamide, and N-hydroxy
(meth)acrylamide; olefin based monomers such as ethylene,
propylene, isoprene, and butadiene; and vinyl ether based
monomers such as methyl vinyl ether.

Also, in the acrylic based polymer (X),

polyfunctional monomers such as hexanediol
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propi onate; styrene based nononers such as styrene and a- nethyl styrene;
hydr oxyl group-contai ning nononers such as hydroxyethyl (neth)acrylate,
hydr oxypropyl (neth)acrylate, and hydroxybutyl (nmeth)acrylate; al koxyal kyl
(meth)acryl ate based nononers such as net hoxyethyl (nmeth)- acrylate and
et hoxyet hyl (neth)acrylate; am noal kyl (neth)acryl ate based nononers such
as am noethyl (neth)- acrylate, N, N-dinethylam noethyl (neth)acrylate, and
t- butyl am noethyl (nmeth)acrylate; (N-substituted) am de based nononers

(ot by st RAREIE) SET R by or 0891 T vev) sbry e B arerrhadieiastner s

h | , | i . i : i b d
ronomer s SPeAYABrosRIRe S cof DR Wend A8 RILIR " HeoBt A THNERIT P
po'ny”CtyﬁQ%Etg$%9ﬁ§ﬁ tguch as Eﬁ%@@%@%ﬂ%iko&G dié?g%@kﬁﬁ%&& 18te,

(pol y) et hyl ene ycol |(deth)a€rylate, poly) propyl ene glyco

di (et h) aghylatgn neopent ¥k (Gbyaohcrdh Ghet h) acryl atg; maeal,ash phipahe!
di (nmeth)acrylate, glycerin di(meth)acrylate, trinethylol propane

tri (meth) aehYh@lits,) ReRatie)t hri pahthek(BR)Xaer Yyl at8i (mdikR§AL2GMNRERY i t Ol
hexa( et h)acryl ate, epoxy acrylate, polyester acrylate, urethane acryl ate,

di vi nyl begz pea.tadiyttHr idd1met hpaeroneahg acayd ahexyl dbbsgt h) aeryhate,can be
used as the copol yneri zabl e nononer.

polyester acrylate, nurethane acrylate, divinylbenzene,

butyl di (meth)acrylate, and hexyl di (meth)acrylate can be

used as the copolymerizable monomer.

The acrylic based polymer (X) can be prepared by
known or common polymerization processes (for example, 2
solution polymerization process, an emulsion
polymerization process, a suspension polymerization
process, a block polymerization process, and a
polymerization process upon irradiation of UV rays).

A polymerization initiator, a chain transfer agent,
and so on, which are used in the polymerization of the
acrylic polymer (X), are not particularly limited but can
be properly selected and used among those which are known
or common . More specifically, examples of the
polymerization initiator include azo based polymerization
initiators such as 2,2’-azobisisobutyronitrile, 2,2 -
azobis (4-methoxy-2,4-dimethylvaleronitrile), 2,2’ —azobis-
(2,4-dimethylvaleronitrile), 2,2’ —azobis (2-methylbutyro-
nitrile), 1,1’-azobis(cyclohexane-l-carbonitrile), 2,2'-

azobis(2,4,4-trimethylpentane), and dimethyl-2,2/ -

- 17 -



The acrylic based polynmer (X) can be prepared by known or conmon

pol yneri zati on processes (for exanple, a solution polynerization process,
an emul sion polynerization process, a suspension polynerization process, a
bl ock pol ynerization process, and a polynerization process upon irradiation
of W rays). A polynerization initiator, a chain transfer agent, and so on,
whi ch are used in the polynerization of the acrylic polyner (X), are not
particularly limted but can be properly selected and used anong those

whi ch are_known, or n. _Mire specifically, exanples of the

pol yneri Zat? th%iT?§ﬁ§¥BF88iaa%ts 6 base&ngblynefggéﬁ%ék i ni tYaf%Fs such
as 2,2'- i S nitrjle ' - : _

azobi s(4%§€P%g§¥éﬁm%%%¢b%ﬁzé%mSturclzkf e)a,S 2?5;1—2 g}%bi E?romde’ t

(2, 4-di ey byl val eponitd Rl 2 2' - 3F0DE S 2e PPt hY Lok e Ni t T ELEY£y1
1,1'-azgg%s%%yclohgggﬁg{l-cér dnit?%le), Z,gf- b ree Bl Y

az0bi S(2, do Aok kL 5L ARG 1808 OLHRLAY| 2 2brs I-putyl -
azobis(2-é%t%§¥propionafe); an pgggxide based pgfyﬁ%rﬂéa i%ﬁf?ﬁ¥%iators
such as benzoylpenaxhfecybichEkiheydrongr oxi debidi (d-thutyl pPes Ly de,
t-butyl peroxybenzoate, dicunyl peroxide, 1,1-bis(t-butylperoxy)-

3, 3, 5-tri gpthylisyebahexanerh@ngolyhebi shtibut Wiieriaxadr exal adodgsaqe. The
pol ymeri zation initiator can be used singly or in conbinations of two or
nor e ki ndsihdeyeelr. idheombntatiehst kef pokygnenr zabtenkinids atioerésf be used

can
The amount of the polymerization initiator to be used can

be properly selected within the range which is usually

used.

Also

= 7

examples of the chain transfer agent include 2-
mercaptoethanol, lauryl mercaptan, glycidyl mercaptan,
mercaptoacetic acid, 2-ethylhexyl thioglycolate, 2,3-di-

mercapto-l-propanocl, and a-methylstyrene dimer.

In the solution polymerization, various general
solvents can be used. Examples of such solvents include
organic solvents, for example, esters such as ethyl

acetate and n-butyl acetate; aromatic hydrocarbons such as
toluene and benzene; aliphatic hydrocarbons such as n-
hexane and n-heptane; alicyclic hydrocarbons such as
cyclohexane and methylcyclohexane; and ketones such as
methyl ethyl ketone and methyl isobutyl ketone. The
solvent can be used singly or in combinations of two or
more kinds thereof.

The weight average molecular weight of the acrylic

polymer (X) is not particularly limited but for example,
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be properly selected within the range which is usually wused. Al so, exanples
of the chain transfer agent include 2- nercaptoethanol, |auryl nercaptan,

gl ycidyl mercaptan, nercaptoacetic acid, 2-ethylhexyl thioglycolate,
2,3-di - nercapto-1-propanol, and a-nethylstyrene diner. In the solution

pol yneri zation, various general solvents can be used. Exanples of such

sol vents include organic solvents, for exanple, esters such as ethyl
acetate and n-butyl acetate; aromatic hydrocarbons such as t ol uene and

benzene; atic drocar on exane and ta cyclic
hydfocarbSﬁg ﬁc# g er&?&l&%é?%h aﬁﬂeﬁl F8§clo exane ESPoﬁég Zuch as
met hyl et byl K eoc?d‘d Ag?&?&kabigb%é@m k§ B”g 00 N&, %@bvﬁ%)ca” cused
singly or I'n co nat|o nor e hds t her eo he “viei ght "aver age

ol ecul ar ebgl g% LBe, AN 2 PRl D dife Nl PRILT GHABRLY r L od But

for exanple be prope sel’ect ed in t range of from 100, 000
to 1,000,099 (4 efc%h%'%ilﬁe"doniugoqjh%ookiﬁﬁooar@ohse-rh@moﬂ\ﬁtghtof.aV%Bége

nol ecul ar wei ght of the acrylic polymer (X) can be controlled by the kinds
and use aB‘BQ?ﬁ'@rQEaEH%n Rak ¥iBitozatinen tHY tdipdi @ghifer chgbnet r apsf er

agent, the enperature and tinme of the polynerization, and others such as
the concembhpbir-aruet nDR@NMEIimNdothetkls O IRgnddilAation, and others
such as the concentration of monomer and the dropping rate
of monomer. The weight average molecular weight of the
acrylic polymer (X) can be measured by, for example, gel
permeation chromatography (GPC). In this case, the
measurement conditions are neot particularly limited but
can be properly selected among known measurement
conditions.
[Phenol resin (Y)]

The phenol resin (Y) is not particularly limited so
far as it is a phenol resin but can be properly selected
and used among resol type phenol resins, novolak type
phenol resins, and various modified phenol resins (for
example, alkyl-modified phenol resins). The phenol resin
(Y) can be used singly or in combinations of two or more
kinds thereof.

As the phenol resin (YY), resol type phenol resins are
preferable. In particular, a carbolic acid based resol
type phenol resin represented by the following formula (1)

can be suitably used.

- 19 -



of nmonomer. The wei ght average nol ecul ar weight of the acrylic polyner (X)
can be neasured by, for exanple, gel perneation chromatography (GPC
this case, the nmeasurenent conditions are not particularly limted but can
be properly sel ected anong known measurenment conditions. [Phenol resin (Y)]
The phenol resin (Y) is not particularly limted so far as it is a phenol

resin but can be properly selected and used anong resol type phenol
novol ak type phenol resins, and various nodified phenol resins (for

exanpl e,

singly or in conbin
(Y), resol type phenol| resi
acid based,resol |t :

can be sui (HOIHQ sed
- CH2- 0- CH2- represent
from1l to 4. In the\formnul
is a positive integer but

al kyl -nodi fi ed phenol resins). The phenol resin (Y) can be
ti@ds

or exanple, can be selected anong integer

the range of froml to 20. Also, mrepresents an integer of from1 t

In the formula (1), R? represents —-CH,- or —CH,;-O-CH,-
; N represents a positive integer; and m represents an
integer of from 1 to 4.

In the formula (1), n is not particularly limited so
far as it is a positive integer but for example, can be
selected among integers in the range of from 1 to 20.
Also, m represents an integer of from 1 to 4.

It is preferable that the carbolic acid based resol
type phenol resin is in the liquid state or balsam state
at 50°C.

The phenol resin (Y) 1is used for the purpose of
imparting thermosetting properties and heat resistance.
The weight average molecular weight of the phenol resin
(Y) is not particularly limited.

The proportion of the phenol resin (Y) to be blended
is from 1 to 20 parts by weight (preferably from 5 to 15
parts by weight) based on 100 parts by weight of the
acrylic polymer (X). When the proportion of the phenol
resin (Y) is less than 1 part by weight based on 100 parts
by weight of the acrylic polymer (X), the thermosetting
properties are insufficient, whereas when it exceeds 20

parts by weight, the adhesive strength is lowered, and

- 20 -
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It is preferable that the carbolic acid based resol type phenol res

the Iiqui

d state or balsamstate at SO C. The phenol resin (Y) is u

the purpose of inparting thernosetting properties and heat resistan
wei ght average nol ecul ar wei ght of the phenol resin (Y) is not part
limted. The proportion of the phenol resin (Y) to be blended is fr
20 parts by weight (preferably from5 to 15 parts by weight) based on 100
parts by weight of the acrylic polyner (X) . Wen the proportion of

phenol r
wei ght of
i nsuffici
strength
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. . A .
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oml to

t he

by
e

?gﬁﬁr}é‘(@%%ﬁg}gﬁeg%s %eeq?%— Z%r%)%ée& %%’ o€l gt e tQﬁhéQ%‘ﬁrg_ ve

ower e t her et or IS NnOot prerera

[ Ther noseft | 1esihve or pressure-sensitive adhesive conposition]
£L 883% 8RN

t her noset
formng t
the ther

trn hesive or pressure-sensitive adhesive conposition f
he thefapselld ng,s ANER VeaQheBi S U Seﬁfﬁ&éﬁfeaggﬁéi%vle

nosetting adhesi ve or pressure-sensitive adhesi ve tape or

The

or

ayer of
sheet of

the invengijnas§QAt ai BSmbYE: £ 96890 MG ACTErnfi ngPO! ¥hRr (WhepRdstheihgregoing
phenol resin (Y). In the thernosetting adhesi've or pressure-sensiti

adhesi ve

adhesive or pressure-sensitive adhesive layer of the
thermosetting adhesive or pressure-sensitive adhesive tape
or sheet of the invention contains the foregoing acrylic
polymer (X) and the foregoing phenol resin (Y). In the
thermosetting adhesive or pressure-sensitive adhesive
compeosition, with respect to the proportion of the acrylic
polymer (X) and the phenol resin (YY), as described
previously, the amount of the phenol resin (Y) is from 1
to 20 parts by weight (preferably from 5 to 15 parts by
weight) based on 100 parts by weight of the acrylic
polymer (X).

In the thermosetting adhesive or pressure-sensitive
adhesive composition, if desired, known additives such as
an antiaging agent, a filler, a coloring agent (for
example, pigments and dyes), an ultraviolet absorber, an
antioxidant, a crosslinking agent, a tackifier, a
plasticizer, a softener, a surfactant, and an antistatic
agent may be contained within the range where the
characteristics of the invention are not impaired, in
addition to the acrylic polymer (X) and the phenol resin

(Y) .
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conposition, wth respect to the proportion of the acrylic polymer (X) and
the phenol resin (Y), as described previously, the anount of the phenol
resin (Y) is froml to 20 parts by weight (preferably from5 to 15 parts by
wei ght) based on 100 parts by weight of the acrylic polyner (X). In the

t hernosetting adhesive or pressure-sensitive adhesive conposition, if
desired, known additives such as an antiaging agent, a filler, a coloring
agent (for exanple, pignments and dyes), an ultraviol et absorber, an
antioxi dant, a crossl|inking agent, a _tackifier, a plasticizer, a softener,
a surfactant, BRI aRharPPSEALERT ageieSiaie beOE onPASFER LA 19N it HE’S ange
where the characterlstlcs of the jnvention are not inpaired, in_addition
to the a@@ﬂqﬁiYﬁﬂ%Rﬁﬁoiéél%%dc?%eb%hEﬁSPaF§§|HY PWYan Fhe prrylic

t hernosetti ng adhesjve or ﬁssure sensitive adhesive conp05|t|on can be

pr epar ed R} YRSE ng(Xt)heaééir vy BB??%r f%l’énd Yhe ad'ffémﬂp %) and

optional | . varlo dditive fo exa an antja ent, a filler,
and a pldy di %ﬂ:r¢%°% pSF?WB aandaTE%agh% 0l39R_tn @) can
be used i ]Fhe so ion_or dlfﬁers an state. In the case where the acrylic
pol yner ‘é% %E?LB ih BHE"S¥rut i Bh° - state, a solvent is not particularly

limted but fQl"’he acrylic polymer (X) and the phenol resin (Y) can
be used in the solution or dispersion state. In the case
where the acrylic polymer (X) is used in the solution
state, a solvent 1is not particularly limited but for
example, can be properly selected among the solvents
enumerated as the sclvent teo be used for preparing the
acrylic polymer (X) by solution polymerization. Also, in
the case where the phenol resin (Y) is used in the
solution state, a solvent is not particularly limited.
For example, monohydric alcohols such as methanol, ethanol,
propanol, isopropanol, and butanol; polyhydric alcohols
such as ethylene glycol; ketones; acetic esters; and
ethers can be used.
[Thermosetting adhesive or pressure-sensitive adhesive
tape or sheet]

The thermosetting adhesive or pressure-sensitive
adhesive tape or sheet of the invention is a thermosetting
adhesive or pressure-sensitive adhesive tape or sheet
having a thermosetting adhesive or pressure-sensitive
adhesive layer formed of the foregoing thermosetting

adhesive or pressure-sensitive adhesive composition. So
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exanpl e, can be properly selected anong the solvents enunerated as the

sol vent to be used for preparing the acrylic polymer (X) by solution

pol ynmeri zation. Also, in the case where the phenol resin (Y) is used in the
solution state, a solvent is not particularly limted. For exanple,
nonohydri c al cohols such as nethanol, ethanol, propanol, isopropanol, and
but anol ; pol yhydric al cohols such as ethylene glycol; ketones; acetic
esters; and ethers can be used. [Thernopsetting adhesive or
pressure-sensitive adhesive tape or sheetL,The t her nosetti ng adhesi ve or

pr essur e-Shs P theaoqfé%ﬁ’W?%'g]é’%r adhestiVer PRe RERIHHITDFFRSHtive

t hernosetting . adhesive or pressure-sensitive adhesive tape or sheet having
a thernosae‘%}f‘?%"%d 2eCbr Psu é-sse?'lsitﬁe\fé“osﬁft{éﬁ%eaggﬁéﬁvﬁor%d of the
foregoin thernnsetting .adheéhve.or ﬁressure-sensLtive adﬁfsive.

conposi t iIRTES B Far SRS FhESt ABPRESEE LAY SXdIFEERFE S Dridts FRESLRETYi ve
adhesi ve t,ape or eel hgs aSHQ%;nqggttiQ% %ggggivesg%iv%Legﬁﬂge-fgnsitive
adhesi ve YAYEPO%D rlgingdpﬁé foregomgp ﬁernongplng adhesT V& oF %ressure
- sens i ti Lve . cqﬁyzs' Lan, i e S r s y_ hot have
a substréé%§6%£€§$%fndf§, e akpwgé %fEP e f%g%hﬁggtﬂgﬁgIﬁ%ﬁh%@fgg'%r

hesi ve Br B TR se o chegt Tt aer B Condt ruct i on

for med Ofadhesive or pressure-sensitive adhesive tape or sheet
include (1) a thermosetting adhesive or pressure-sensitive
adhesive tape or sheet having a construction formed of
only the thermosetting adhesive or pressure-sensitive
adhesive layer (substrate-less thermcsetting adhesive cr
pressure-sensitive adhesive tape or sheet) and (2) a
thermosetting adhesive or pressure-sensitive adhesive tape
or sheet having a construction in which the thermosetting
adhesive or pressure-~sensitive adhesive layer is formed on
at least one surface (both surfaces or one surface) of a
substrate (substrate-provided thermosetting adhesive or
pressure-sensitive adhesive tape or sheet). As the
thermosetting adhesive or pressure-sensitive adhesive tape
or sheet, a thermosetting adhesive or pressure-sensitive
adhesive tape or sheet having the foregoing construction
(1) (that is, a substrate-less thermosetting adhesive or
pressure-sensitive adhesive tape or sheet having a
construction formed of only the thermosetting adhesive or

pressure-sensitive adhesive layer) is suitable.

In the invention, it is important that the thermo-
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only the thernosetting adhesi ve or pressure-sensitive adhesive |ayer
(substrate-less thernosetting adhesive or pressure-sensitive adhesive tape
or sheet) and (2) a thernosetting adhesive or pressure-sensitive adhesive
tape or sheet having a construction in which the thernosetting adhesive or
pressure-sensitive adhesive layer is forned on at |east one surface (both
surfaces or one surface) of a substrate (substrate-provided thernosetting
adhesive or pressure-sensitive adhesive tape or sheet). As the

t hernosetti ng adhesive or pressure-sensitive adhesive tape or sheet, a

t her noset 8FhH1RANAIRRSbYe piP&s BHPESUSBASCRSEFv¥e RARRTVECt 4P %r O8heet
havi ng the foregoing construction ) (that ig, a substrate-|ess.

t her noset FPﬁ@tagﬁésig’\/estb?uc*b?’é%sbPeg"&éﬁg‘i Pﬁ\?e e BFPEREYE havi ng
a construction formed of .only the thernosetting. adhesive or "
pressure-gﬁnﬁqﬁ%ﬁ¥ﬁﬁﬂﬁﬁﬂ%%:ﬁé?e?? PRI rAIE. TR PRETETIER A, e i s

i nport ant at _t he no_ z . in dhesj . sure-sensitive
adhesi ve F%E%aS% %%g% hg§l§§5t§§%%urgo?n §§?%§aﬁﬁég?§§rn8§8?§?Hg Adhesi ve

or . Pressupe: 38RALt it AdNaN v LAY ind ScRLR! GRESd hd hencERleagehyne"

whi ch does not substa contain a i cone conponent. ase

where t heg&ﬂt«%ﬁ@éebﬁci ?Qes%%*}%s-is)é% At LSS SRNSEd b S AOBESLY €5 Lage or

sheet is ernosetting adhesive or pressure-sensitive adhesive tape or

sheet thethRathosHitangs aethaediveh & Al Adhesiyesf 8Cfe adhesive tape
or sheet the both surfaces of which are an adhesive face,
it is possible to protect the respective adhesive faces
(surfaces of the thermosetting adhesive or pressure-
sensitive adhesive layer) by cone cr itwoe sheets cf relezse
liner (specifically, one sheet of release liner the both
surfaces of which are a release surface, or two sheets of
release liner at least one surface of which is a release
surface) .

In the case where the thermosetting adhesive or
pressure-sensitive adhesive tape or sheet is a substrate-
provided thermosetting adhesive or pressure-sensitive
adhesive tape or sheet, so far as a thermosetting adhesive
or pressure-sensitive adhesive layer comprising the
foregoing thermosetting adhesive or pressure-sensitive
adhesive composition 1s formed on at least one surface of
a substrate, known pressure-sensitive adhesive layers,
adhesive layers and the like may be formed on the other
surface of the substrate.

Also, the thermosetting adhesive or pressure-
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it is possible to protect the respective adhesive faces (surfaces of the

t hernosetti ng adhesi ve or pressure- sensitive adhesive |layer) by one or two
sheets of release liner (specifically, one sheet of release liner the both
surfaces of which are a release surface, or two sheets of release |iner at
| east one surface of which is a release surface). In the case where the

t hernosetti ng adhesive or pressure-sensitive adhesive tape or sheet is a
substrate provided thernosetting adhesive or pressure-sensitive adhesive
tape or sheet,, so far,.as .a th%rnnsettin aghesive . or press re-seQ§itive

??n&p vB o

adhesi ve TVt PR ARIST he “2P6r edbi 1S Her Re¥et LSS
pressur e-v§e1:rl]nsc%tis¥§teaq.p1e§:ihvee LOMPOELELON S A{]h%r n?l?e%@ ﬁggl gasteone purface
at e , a

of a substr nown pressure-sensi i've "adhesive ayer esl| ve Iayers

and the Ijke yRy b d QIR oL lig, ot herqy Surface afpd he pulstiat e ny so, the

t hernosetting adhesive or pressure - 24 sensitive adhesive tape or” sheet

may be fag ivetBe und st dicine LahbsioeMe e tBe sheel npy be

formed in the [am nated state. That is, the thernosetting adhesive or
pressur e-genst hir¥Rtadhesiave HARE SheShegkeOfin (5| BMEBEI ¥R 6AN hgye the

state in the sheet form tape form etc. In the thernosetting adhesive or
pressure-SeRs) tdve.
In the thermosetting adhesive or pressure-sensitive
adhesive tape or sheet of the invention, since the

thermosetting adhesive or pressure-sensitive adhesive

layer is formed of the foregoing thermosetting adhesive or

it is a

oLl

pressure-sensitive adhesive compeosition,
thermosetting adhesive or ©pressure-sensitive adhesive
layer having slight stickiness at the ambient temperature
such that it can be stuck to an adherend and having
adhesiveness such that when heated, a setting reaction is
generated to increase an adhesive strength, whereby it can
be firmly adhered to an adherend with excellent heat
resistance. The thickness of the thermosetting adhesive
or pressure-sensitive adhesive layer can be, for example,
selected within the range of from 5 to 100 pum (preferably
from 10 to 50 pm, and more preferably from 20 to 30 pum).
The thermosetting adhesive or pressure-sensitive adhesive
layer may have any state of a single layer or a laminate.
Also, in the case where the thermosetting adhesive or
pressure-sensitive adhesive tape or sheet has a substrate,

the substrate 1is not particularily 1l1imited. Examples
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adhesi ve tape or sheet of the invention, since the thernosetting adhesive
or pressure-sensitive adhesive |layer is forned of the foregoing

t hernosetting adhesive or pressure-sensitive a dhesive conposition, it is a
t hernosetti ng adhesive or pressure-sensitive adhesive |ayer having slight
stickiness at the anbient tenperature such that it can be stuck to an
adherend and havi ng adhesi veness such that when heated, a setting reaction
is generated to increase an adhesive strength, whereby it can be firnmy
adhered to an adherend with excell ent heat _resistance. The thi ckness of the
t her nosetthshPAddneisiiede o7 PRFERELR ESs ERL Pt Shecddediard als e TR for

| e, | ected wiithin th f.f 5 to 100 f bl f 10
050 pmPAHRE nobs®Piet SRR F0m 20T FUF FRFPS She TREPmOGA ahg

adhesi ve ortggessure-segsitével%gﬁgsive | ayer w%%hpave any ﬁéat of a
0 S se

single | T aftmat & S the' cAREhere e 1 nel S'ng

adnesi ve ke P SAULE- S80I R Adhesh Ve LaRG oL ShESy bas, gy sypsrate.  the

substrate 18 hot particula imted. Exanples - 2 ereof include

appr opri ]ﬁ%%eéré%gség%h £eldeR Ssﬁﬂ%%i‘&"'cé‘gotgﬁgﬁr J@Sfﬁlﬁgb%ﬁr AeSeyich as

papers; substrates such as c non-woven brics, and nets;

met al ba%%ddéuﬁﬁt{,aygauéu%s%sﬁewsrf@k A0d geLeln Bl .-l ¢ based

substrates such as filnms or sheets nmde of various resins (for exanple,

olefin based,d&8iPSbased resins, polyvinyl chloride based resins,
vinyl acetate based resins, amide based resins, polyimide
based resins, polyetheretherketone (PEEK) , and
polyphenylene sulfide (PPS)); rubber based substrates (for
example, rubber =csheets); fcamed articles {for example,
foamed sheets) ; and laminates thereof (especially,
laminates of a plastic based substrate and other substrate,
and laminates of plastic films (or sheets) each other).
The thickness of the substrate is not particularly limited
but for example, may be from approximately 10 to 500 um
(preferably from 12 to 200 um, and more preferably from 15
to 100 pum). The sﬁbstrate may have the single-layered
state or multilayered state. Also, 1if desired, the
substrate may be subjected to various treatments such as a
back face treatment, an antistatic treatment, and an
undercoating treatment.

The thermosetting adhesive or pressure-sensitive

adhesive tape or sheet may have other layers (for example,
an interlayer and an undercoat layer) within the range

where the effects of the invention are not impaired.
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pol yester based resins, polyvinyl chloride based resins, vinyl acetate
based resins, am de based resins, polyimde based resins,

pol yet her et her ket one (PEEK), and pol yphenyl ene sul fide (PPS)); rubber based
substrates (for exanple, rubber sheets) ; foaned articles (for exanple,

f oamed sheets); and | am nates thereof (especially, l|amnates of a plastic
based substrate and other substrate, and |am nates of plastic filnms (or
sheets) each other). The thickness of the substrate is not particularly

(pref oranly o115 T I60 S T AaF SEprer cPbl yPATEMAS SEOrabb Sun) . The

(preferably fromi12 nor € pr ef erabl rom

substr at e, iy NoNe (Lo SLOLRELAYEIEdnsl Al e i LAY R BLALEeq A SO, i

desi red, 7 substrate nmay be subjected to various treatnents such as a

back facea&éﬁ@éfg U oA R SEALd Gt &Rt PBBLesBRd 3% éHHEHﬁ&?gtggfﬁe t ape

treatnment. The thérnosetting adhesive or pressure-sensitive a

or sheet gry Ravetether |ayers Lfprpexanphg @k i ntgLbayghaad aphdinder coat
| ayer) within the range where the effects of the invention are not

i npai red. theAfosdBeihhenpmast engra IS DI dHBISW E-SBiSs {v&/ ecapalhesi ve
tape or sheet of the invention can be produced according to usual

product i 08r proasises sof a adhiasd ea taiesSs s Orcheliariset idlg exanpkevel ot he case
where the thernopsetting adhesive or pressure-sensitive adhesive tape
pressure-sensitive adhesive tape or sheet, it can be
prepared by a process in which the foregoing thermosetting
adhesive or pressure-sensitive adhesive composition is
coated on the release surface of a release liner which
does not substantially contain a silicone component in
such a manner that the thickness after drying becomes a
prescribed thickness and then dried to form a
thermosetting adhesive or ©pressure-sensitive adhesive
layer, and the release surface of other release liner
which does not substantially contain a silicone component
is then superimposed on the surface of the thermosetting
adhesive or pressure-sensitive adhesive layer.

In coating the thermosetting adhesive or pressure-
sensitive adhesive composition, common coaters (for
example, a gravure roll coater, a reverse roll coater, a
kiss roll coater, a dip roll coater, a bar coater, a knife
coater, and a spray coater) can be used.

In the thermosetting adhesive or pressure-sensitive

adhesive tape or sheet of the invention, since the

thermosetting adhesive or ©pressure-sensitive adhesive
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or sheet is a substrate-less thernosetting adhesive or pressure-sensitive
adhesi ve tape or sheet, it can be prepared by a process in which the
foregoi ng thernosetting adhesive or pressure-sensitive adhesive conposition
is coated on the release surface of a release liner which does not
substantially contain a silicone conponent in such a manner that the

t hi ckness after drying beconmes a prescribed thickness and then dried to
forma thernosetting adhesive or pressure-sensitive adhesive |ayer, and

the release surface of qther release |liner  .which es not .substantjally
oo nn Y L8 FoBhedl! B8 chel ERIBAIE Uil ASShA Sl RPN a L ® |

ther”Dsetéilé@suégbgéwfti’&epra%%setgﬁiese@&n{;w?t?t‘gﬂesii"@ havel, 4y eating the
I ng ad Ive a

t her noset esl ve Oor pressure- sensl ésive conmposi tl on, conmon

coaters ({or examl ;@ @ Ay [ ihneCOBMAr nds! SYPISRET AlsopAleL, a Kiss

roll coater, adipro ater, a bar coater, a kni coater, and a spray

coater) cafy &h#HSedckhBebl .t hepgPsehbitngadles] Vet OF SPIEIIMNeensh ti ve
adhesi ve tape or sheet of the invention, since the thernosetting adhesive

Or pressuUfigs SRBskhbY2i8ghasi W si iloniyeit| 8nboiARE &fr Lhen{ Q€004 NY
t hernosetting adhesive or pressure-sensitive adhesive conposition, it is
excel l entetén the spabikityimth tine anthdiamsdttghig st hakbBese (&Fight
tackiness). For that reason, It is excellent in
pressure-sensitive adhesive tape or sheet can be subjected
to temporary lamination at the ambient temperature and at
this time, can be easily subjected to re-lamination. Thus,
its lamination work is very simple so that the
thermosetting adhesive or pressure-sensitive adhesive tape
or sheet is excellent in the lamination workability. Also,
when positioning is performed by temporary lamination and
after lamination by sticking, setting reaction is caused
by heating, it is possible to adhere a laminate resulting
from sticking with excellent adhesiveness. Accordingly,
in laminating the thermosetting adhesive or pressure-
sensitive adhesive tape or sheet of the invention to an
adherend by temporary lamination before setting by heating,
it can be stuck to the adherend by temporary lamination
while wutilizing 1its slight stickiness. Also, after
lamination by sticking, the thermosetting adhesive or
pressure-sensitive adhesive tape or sheet is set by
heating, whereby it can be firmly adhered to the adherend.

Moreover, it can reveal excellent heat resistance after

thermosetting.
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the workability in positioning at the tinme of |am nation, etc.

Specifically, the thernosetting adhesive or pressure-sensitive adhe
tape or sheet can be subjected to tenporary lam nation at the anbie
tenperature and at this time, can be easily subjected to re-|am nat

Thus,

its lamnation work is very sinple so that the thernosetting

adhesi ve or pressure-sensitive adhesive tape or sheet is excellent
| am nati on workability. Also, when positioning is perforned by tenp

| am nati on and_. after

i_nati on by sticki setting nis ¢

I .IaT ng, rea ti

heating, it is '!Bog?irﬁ:llecut 6 ddhete"a Pamiate 7 estifTt ng lf:?’orﬁoos‘?? C’R?ﬁ

excel I ent adbes) yeness. AeGaLd 9l Ys1; Lo, a@oﬁgghgﬁtt ?% Hﬂee{gmégt b
ape or sheef “of the

adhesi ve OrF pressure--sensitive adhesive

an adher?ﬁ%%gé?%ﬁ%@%r‘ %gio@%gt(}.:ﬁgb?éh%r ?tﬁee}rﬁvé]s:li&egur%gf‘eﬁéﬂé‘gi}r?i br

stuck to t

I nven

by tenporary m nation I'1z1 ng S'Ss

sive
nt
i on.

in the
orary
used by
g wth

g

ion to
can be

| i ght

sti cki ness; o AL§0e-8EheS tiLaMNAld N, Y15 Leki Ner hentherapseht bpgnadhesi ve

or pressure-sensitive adhesive tape or Sheet is set by heating,
can be figplynadheredhdetbe agherant MEBQYSELtihgCaRdHAGAle €X5L

heat

resi stance after thernosefiting. - 28 |In particular, since ar

ereby it
Il ent
el ease

l'i ner whi ghed888en8EnssbSbaRidrldiv 0BABEN 0 SEHEEONEsCAMOAEBisisnUsed as

t he

rel ease liner for protecting the thernosetting adhesive or

electronic instrument such as flexible printing circuit
boards (FPC), it 1is possible to prevent inconveniences
caused due to the silicone component, such as contact
fault, from occurring. Also, contamination caused due to
a silicone component does not occur.

Also, in the case where a release liner using poly-
ethylene having a specific gravity of from 0.910 to 0.940
in the release layer is used as the release liner which
does not substantially contain a silicone component, in
heating the thermosetting adhesive or pressure-sensitive
adhesive tape or sheet in the laminated state on an
adherend, blister of the release liner does not occur, and
the heat resistance is excellent.

Accordingly, the thermosetting adhesive or pressure-
sensitive adhesive tape or sheet of the invention can be

suitably used in adhesion in precision electronic

instruments such as flexible printing circuit boards (FPCj.

The adhesion 1in precision electronic instruments such as
FPC, as referred to herein, means adhesion in preparing a

precision electronic instrument such as FPC as described
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pressure-sensitive adhesive |layer, even when an adherend which is adhered
by the thernosetting adhesive or pressure-sensitive adhesive tape or sheet
is a precision electronic instrunment such as flexible printing circuit
boards (FPC), it is possible to prevent inconveni ences caused due to the
silicone conmponent, such as contact fault, fromoccurring. Al so,

contam nation caused due to a silicone conponent does not occur. Also, in
the case where a rel ease |iner using poly- ethylene having a specific

gravity P%xﬁé{rggbglﬁlo (8- 0. 948 it he; fel elaaﬁﬁrl O%'escgﬁp;gréé H‘?nre' case

i ner whi oes stantlally contai n a sii nen

heat i ng tQﬁe&{a%ﬂeée&hgwuﬁg%s's\a%ho 5ﬁeren§“e‘bﬂs%sfél‘¥¢°t‘ﬂp'b?e ygrd ape or

sheet in t am nated state on an i ster ease |iner

does not occurghand nbhe ibeatsinasisd agesck $r8ACoLL B8R -1 rACROFHi NOlyent he
t hernosetting adhesive or pressure- sensitive adhesive tape or sheet of the

i nventi onr&88rBRceSkbt abley Highthlds Adbesi 98 LRORNBCINYOHLE! &6 & OPh&d
i nstrunments such as flexible printing circuit boards (FPC). The adhesion in

preci si ontrhectheni AveASibHMERL S ifi¢RdaTo fHesecasxiagialised to herein, means
adhesion in preparing a precision electronic instrunent such as FPC as
described - 29 previously, or adheEXAWRLEN1l am nating a precision
el ectronic instrument such as FPC onto a reinforcing plate.
100 parts by weight of an acrylic polymer |[a

copolymer of butyl acrylate (BA) /acrylonitrile

(AN) /acrylic acid (AA) = 75/23/2 (by weight) having a

weight average molecular weight of 600,000, manufactured

by TORAY COATEX CO.,
“acrylic polymer A”] 1is dissolved in ethyl acetate,
thereby preparing an ethyl acetate solution of acrylic
polymer A (concentration: 40 % by weight).

To 100 parts by weight (solids content) of this ethyl
acetate solution of acrylic polymer A, 10 parts by weight
(solids content) of a resol type phenol resin [a trade
name: SUMILITE RESIN PR-51283 (manufactured by SUMITOMO
BAKELITE CO., LTD., weight average molecular weight:
550,000) was added, and the mixture was stirred, thereby
preparing a thermosetting adhesive or pressure-sensitive
adhesive composition solution.

The foregoing thermosetting adhesive or pressure-
sensitive adhesive composition solution was coated on a

release layer made of polyethylene of a release liner [a

trade name: LL80, manufactured by LINTEC CORPCORATION,
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The invention wll be described belowin detail with reference to the
Exanpl es, but it should not be construed that the inventionis limted to

t hese Exanples. EXAVMPLE 1 100 parts by weight of an acrylic polynmer [a

copol ymer of butyl acrylate (BA)/acrylonitrile (AN)/acrylic acid (AA) =

75/ 23/ 2 (by weight) having a weight average nol ecul ar wei ght of 600, 000,
manuf actured by TORAY COATEX CO., LTD. ; sonetines referred to as "acrylic
polymer A'] is dissolved in ethyl acetate, thereby preparing an ethyl

]
t at | .ut.i f | i | tratjion: . 40 % ight). T
100, par t S Thot Gt SCEGHRUPR ohE) CBF (THG ot IO ROAVSEEVORRER i 0
i | V. A, 10 ts. b i gh |id t ent f |t
phenol 1 SeLEEY o8 Bl THE Al SR il ket Bel Lot By

SUM TOMO J& fErer LEngLP}Qfg‘tzt%‘éﬁéa%dmAﬁcé& al  Wehght: £,350, 000) was

added, and the mXture was ¢ _ by “preparing a thernosetting
adhesi ve of, N ESSUT €5 SLASH T ygrmggaeshve.tg_gmg§gtﬁttgggsolalat};e%q.veTh%If or egoi ng

t her nosetting adhesive or” pressure- sensitive adhesive conmposi tion sol ution
was coat gf&ikifre I 8488561 V@Y 8HhBBEG 0N aRAIY et hyheRa e, I 8l 8aSRddNer [a

trade nane: LL80, manufactured by LINTEC CORPORATI QN, - 30 which is release
paper in tRestaiet bt galpyeifylane b6 a trade name “LL80” (manu-
factured by LINTEC CORPORATION) was superimposed on the
surface of the foregoing thermosetting adhesive or
pressure-sensitive adhesive layer, thereby obtaining a
thermosetting adhesive or pressure-sensitive adhesive
sheet.
EXAMPLE 2

100 parts by weight of an acrylic polymer [a
copolymer of butyl acrylate (BA) /acrylonitrile
(AN) /acrylic acid (AA) = 65/30/5 (by weight) having a
weight average molecular weight of 700,000, manufactured
by TORAY COATEX CO., LTD.; sometimes referred to as
“Yacrylic polymer B”] 1is dissolved 1in ethyl acetate,
thereby preparing an ethyl acetate solution of acrylic
polymer B (concentration: 40 % by weight).

To 100 parts by weight (solids content) of this ethyl
acetate solution of acrylic polymer B, 10 parts by weight
(solids content) of a resol type phenol resin [a trade
name: SUMILITE RESIN PR-51283 (manufactured by SUMITOMO
BAKELITE CO., LTD., weight average molecular weight:

550,000) was added, and the mixture was stirred, thereby
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| am nat ed on one surface of a paper-made substrate] in a thickness after
drying of 25 pmand dried at 100C for 3 mnutes, thereby formng a

t hernosetti ng adhesive or pressure-sensitive adhesive |ayer. Thereafter, a
rel ease |ayer made of polyethylene of a trade nane "LL80" (nmanu- factured
by LI NTEC CORPORATI ON) was superinposed on the surface of the foregoing

t hernosetti ng adhesive or pressure-sensitive adhesive |ayer, thereby
obtaining a thernosetting adhesive or pressure-sensitive adhesive sheet.
EXAMPLE 2_100 parts by ight of.an acrylic polyner [a copol ynmer, of butyl
coryl at e PERYRRLPGI Gh EPEFESSRRS Pc AT S Ao A= < Rer SO 8 T by V1 oht)
havi ng a &ﬁ% hi avera Si%QL%C %§5t§%'ght of 700, 000, manufactured by TORAY

COATEX CO ) € SometT mes referre 6 as "acrylic polyner B"] is

di ssol ved in ethyl Sgggggn?atgﬁéggﬁﬁgéfgﬁgingdﬁgfsbggliggg%g%ggégégtion of

acrylic polynmer B (conCentration: y wel g y wei ght

(solids CQQLSE%iv%‘;Oafciﬂésiex@yhom 8§E%E%nsoé<?&&9{'oﬂ’f ALY YLLL 08! WiEra B, 10

parts by weig Ids content) of a resol type phenol resin [a trade

name: SUNL&ilEsBE§|aI§erR-r§aJd°é3oéW%llg%%g&%%ebkisw FVRasBAKELHRE €0, LTD.,

wei ght average nol ecul ar wei ght: 550, 000) was added, and the m xture was

stirred, thgagbynamél 1180, manufactured by LINTEC CORPORATION,
which is release paper in the state that polyethylene is
laminated on one surface of a paper-made substrate] in a
thickness after drying of 25 pum and dried at 100°C for 3
minutes, thereby forming a thermosetting adhesive or
pressure-sensitive adhesive layer. Thereafter, a release
layer made of polyethylene of a trade name “LL80” (manu-
factured by LINTEC CORPORATION) was superimposed on the
surface of the foregoing thermosetting adhesive or
pressure-sensitive adhesive layer, thereby obtaining a
thermosetting adhesive or ©pressure-sensitive adhesive
sheet.

EXAMPLE 3
An ethyl acetate solution of acrylic polymer A (con-

centration: 40 % by weight) is prepared in the same manner
as in Example 1. To 100 parts by weight (solids content)
of this ethyl acetate solution of acrylic polymer A, 5
parts by weight (solids content) of a resol type phenol
resin [a trade name: SUMILITE RESIN PR-51283 (manufactured
by SUMITOMO BAKELITE CO., LTD., weight average molecular

weight: 550,000) was added, and the mixture was stirred,
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preparing a thernosetting adhesive or pressure-sensitive adhesive

conposition solution. The foregoing thernosetting adhesive or pressure-

sensitive adhesive conposition solution was coated on a release |ayer nade

of polyethylene of a release liner [a trade name: LL80, manufactured by

LI NTEC CORPORATI ON, which is release paper in the state that pol yethyl ene

is lamnated on one surface of a paper-nade substrate] in a thickness

after drying of 25 mand dried at 100C for 3 mnutes, thereby forning a

t hermosetiin slyve pressur n Lve hesiyve |layer. after, a
#f‘l :9 BX’& &?aroorr%/etahy?}l‘ilegmggea:%n%de%ﬂ‘xes1\(?_L§% ress %

rel ease ayer ene o0 name manu- actured

by LI NTEC, SORP A VRS SURRLLERRSEH QR ke o 5iurface of the foregoing

thernDsettlng a eS|ve or pressure-sensitive adhesive |ayer, thereby

obtai ning a t*ﬂﬁé”D§8{~é5;89nédh‘éﬁéi‘rﬁoQétE{ﬁaSUé&ﬁéQﬂ@ét'é!P aihesi Yfe - Sheet .
EXAMPLE 3 An ethyl acetate Solution of acrylic polyner A (con- centration:

40 % by webgbi}il8 RIARA B | Boh8s$RIBnMIYAIL: &9 WA sEX@8®E&d 1onl05 100
parts by weight (solids content) of this ethyl acetate solution of acrylic

pol ymer Arebeapar tisiyly Weiddt of Sebilge tegnkart oOf s areesaket i ddhengl resin
[a trade nanme: SUM LI TE RESIN PR-51283 (nmanufactured by SUM TOMO BAKELI TE

CO., LTD. tra@éghhameer agesop| eaaharactergiit : bp50L 0008 c wasorPoRETIGRA t he

m xture was stirred,
which is release paper in the state that polyethylene 1is
laminated on one surface of a paper-made substrate] in a
thickness after drying of 25 pum and dried at 100°C for 3
minutes, thereby forming a thermosetting adhesive or
pressure-sensitive adhesive layer. Thereafter, a release
layer made of polyethylene of a trade name “LL80” (manu-
factured by LINTEC CORPORATION) was superimposed on the
surface of the foregoing thermosetting adhesive or
pressure-sensitive adhesive layer, thereby obtaining a
thermosetting adhesive or pressure-sensitive adhesive

sheet.

COMPARATIVE EXAMPLE 1

A thermosetting adhesive or pressure-sensitive
adhesive sheet was obtained in the same manner as in
Example 1, except that a trade name W“J75EPS(M) CREAM
(MODIFIED)” (manufactured by OJI PAPER CO., LTD., which is
release paper in the state that a release treated layer by
a silicone based release treating agent is formed on one
surface of a paper-made substrate) was used as the release

liner.
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- 32 thereby preparing a thernosetting adhesive or pressure- sensitive
conposition solution. The foregoing thernosetting adhesive or
sensitive adhesive conposition solution was coated on a release

adhesi ve
pressure-

| ayer nmade of pol yethylene of a release liner [a trade nane: LL8O,

manuf act ured by LI NTEC CORPORATION, which is release paper in the state
| am nat ed on one surface of a paper-nade substrate]
a thickness after drying of 25 (un and dried at 100C for 3 m nutes,
@3? a@iég?rnnsetting adhesive or pressure-sensitive adhesive
after, a release |I|ayer nmade of polyethylene of a trade nane

"LL80" (manu- ‘r,?g{gugggﬁgxttw E&WO@%@H@%&&@? asad g0 he

surface of the

t hat pol yethylene is

t hereby f

| ayer, There

or egoi thernosetting a

adhesi ve | ayeL, rLDeLebY + PPLAI Nidig&i v NeIFRRALL | Ngradhesive Ph the

pressure-sensitive adhesive sheet. COVPARATI VE EXAMPLE 1 A thernosetting
adhesi ve DfaiibESSUr®enirdate tiadheshuapilkeet twas phtai nesh w8, t hensane

manner as in Exanple 1, except that a trade nanme "75EPS(M CREAM

(MODI FI EQ} tathipinef awi thedihy ©F tBAPRBsE®tingTRahaMdiivih o5 praed fmse- paper in
the state that a release treated |layer by a silicone based release treating

agent is fefisgedios adkessuef aa¢edf anpapbe- Fadekiwlsts@ialgtimatistte as t he

rel ease

ambient temperature before setting were measured or
evaluated according to the following measurement method of
haze wvalue, evaluation method of stability with time of
thermosetting adhesive or pressure-sensitive adhesive
layer and measurement method of sticking strength
respectively.

(Measurement method of haze wvalue)

Each of the thermosetting adhesive or pressure-
sensitive adhesive sheets prepared in the Examples and
Comparative Example was laminated on a slide glass (a
trade name: S-1111, manufactured by MATSUNAMI GLASS IND.,
LTD.), thereby preparing a specimen having a layer
construction of thermosetting adhesive or pressure-
sensitive adhesive layer/slide glass, and a haze value (%)
of the specimen was measured using a haze meter (a trade
name of wunit: HM-150, manufactured by MJIURAKAMI COLOR
RESEARCH LABORATORY) . The haze value (%) was determined
according to an expression: [diffuse transmittance
(%)]/{total luminous transmittance (%)] x 100. Also, the

haze value (%) of the slide glass only was 0.4 (%). The

ssure-sensitive

in



liner. - 33 (Evaluation) Wth respect to each of the thernosetting
adhesi ve or pressure-sensitive adhesive sheets obtained in the Exanples and
Conpar ati ve Exanple, the haze value, the stability with tinme of

t hernosetti ng adhesive or pressure- sensitive adhesive |ayer, and the
sticking strength at the anbient tenperature before setting were neasured
or evaluated according to the foll ow ng neasurenent nethod of haze val ue,
eval uation nmethod of stability with tine of thernosetting adhesive or
pressure-sensitive adhesive er _and nﬁhsurenent met hod_ of , sti ¢cki ng

| a w
st rengt h, "PEYFETENrel SF ?még#éﬁﬁntr%é{ BFShELE"alldt) “BEch 'R S he

thernnsettiE%eagQggive orﬂm¥§§;geT sensitive adhesive sheets prepared in

t he Exanpwgs an Coﬁfg?éilve anpl e was | am nated on a slide glass (a

trade name: S MLl nJROUIAGLIL eRY METUMM aGPSNDan  drf2 - dofier eby

preparing a specinen having a |layer construction of thernosetting adhesive

Or pressuner;seng tige adhesi yaelauebhtlinge UdanssiAd grhageowahye (%  of

t he speci nen was neasured using a haze neter (a trade nane of unit: HW 150,

manuf act uied s i MdRAKAMINELGR  REJRAAET LABDRATERY) . Therhiazg valwe (% was

determ ned according to an expression: [diffuse transmttance
thermosetting adhesive or pressure-sensitive adhesive

layer.
(Evaluation method of stability with time of thermosetting
adhesive or pressure-sensitive adhesive layer)

In storing each of the thermosetting adhesive or
pressure-sensitive adhesive sheets prepared in the
Examples and Comparative Example at 50°C, the number of
days taken until the adhesive strength had been lowered to
80 % of the adhesive strength before the storage was
determined, thereby evaluating the stability with time of
the thermosetting adhesive or pressure-sensitive adhesive
layer. Specifically, after laminating a flexible printing
circuit board (FPC, area: 5 cm X 8 cm, thickness: 0.2 mm)
and the thermosetting adhesive or pressure-sensitive
adhesive sheet at 130°C, the laminate was cut into a width
of 1 cm, stuck onto an aluminum plate (area: 5 cm x 5 am,
thickness: 0.5 mm), further laminated at 130°C, heated for
contact adhesion at 160°C and at 1 MPa for 90 minutes, and
further cured at 150°C for 3 hours, thereby preparing a
specimen. With respect to this specimen, its 90°-peel

adhesive strength (N/cm) (by drawing the specimen at a

- 35 -



(]/[total lum nous transmttance (%] x 100. Also, the haze value (% of
the slide glass only was 0.4 (%9 . The - 34 neasurenent or eval uation
results are shown in the "Haze value (%" row of Table 1. The haze val ue
can be considered as an index for affinity of the thernosetting adhesive or
pressure- sensitive adhesive conposition for formng the thernosetting
adhesi ve or pressure-sensitive adhesive |ayer. (Evaluation nethod of
stability with time of thernposetting adhesive or pressure-sensitive
adhesive | ayer) In stari each.of the thergpsetti ng adhesive . or

o essur o-BEHL] 1A afifest e N BARs FIepAtod Pt et YR8 6Ad RrBar at | ve
Exanpl e t or _of y aliel._[bu i hesi st h had
been Iome%%gggg ({3‘% a/?gtf%fl He f(f qusﬁ}‘% streng%ﬂgbg&grngdt%e us(aiot_'r aégggvés

det er i neflonLherghy 1 QUBIUAREAQ LR SLADLY Wil TdTe. Gfrn e ther moset ting

: M D.).
adhesi ve or pressure-sensitive adhesive “layer. Specifi cartrl ly, after

l'am nating a fhexibl e pehnt bAgpebtr CHEt BQaRd (FPGHAT efhe &8 KL 8ngM
thickness: 0.2 mm) and the thernpsetti ng adhesive or pressure-sensitive

adhesi ve ghgetidt bI0Gorbbsubankaatetide Gdhddihvd asmedtl oreLnhitstuck
onto an alumnumplate (area: 5 cmx 5 cm
40°C for the prescribed number of days, a specimen was
prepared in the same manner as described above, and 1its
90°-peel adhesive strength (N/cm) (by drawing the specimen
from the FPC side at a peel rate of 50 mm/min and at 23°C)
was then measured in the same manner as described above
using a unit trade name W“WTCM-1KNB” {manufactured 7
MINEBEA CO., LTD.).

Then, in storing at 40°C, the number of days taken
until the adhesive strength had been lowered to 80 % of
the adhesive strength before the storage was determined
from these measurement results, thereby evaluating the
stability with time of the thermosetting adhesive or
pressure-sensitive adhesive layer. As a matter of course,
the larger the number of days, the more excellent the
stability with time of the thermosetting adhesive or
pressure-sensitive adhesive layer is. The evaluation
results are shown in the “Number of days of 80 % retention
of adhesive strength (stored at 40°C)” row of Table 1.
(Measurement method of sticking strength)

In the thermosetting adhesive or pressure-sensitive

adhesive layer before setting in each of the thermosetting
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t hi ckness: 0.5 nm), further lamnated at 130C, heated for contact adhesion
at 160C and at 1 MPa for 90 m nutes, and further cured at 150C for 3 hours,
t hereby preparing a specinen. Wth respect to this specinen, its 90-peel
adhesive strength (NNcm (by drawing the specinen at a - 35 peel rate of 50
mimn and at 23C) was neasured by a nethod of drawing fromthe FPC side
using a unit trade nane "TCM | KNB" (nmanufactured by M NEBEA CO., LTD.).
Next, with respect to each of the thernosetting adhesive or
pressure-s nS|t|ve adheS|ve sheets tored 40C for the:prescrébed nunber
“glises

of days, 2 apet!feR  was Sprépare | lvﬁe VEn eSS BEHT e Hhove, and

| ts 90-pggl ﬁQQﬁ?i&S 3 8@%}% £ an ﬂgajx%fé"‘v\gglic r%%%%'c@e”c fE}P the FPC

side at a pee e of asure he sane

manner  as; gegg %ﬁ@éd o%boé{esﬂii'c'%&ea c'f‘&h ondde cBared’ T&AM Lt?;(@\'_z?élease

(manuf act ur ed hen, in storing at 40C, the nunber of

days takep;naipt btgatlhx%tadmél &ﬁa%&@&tlgthéé begfe | 9¢eERdnly0 SO-eafn the
adhesi ve strength before the storage was determned fromthese neasurenent

results, thezebymevakudhiengmdientstiigddiatuid (43 deddte tdertmspetting
adhesive or pressure-sensitive adhesive layer. As a matter of course, the

| ar ger t hgasumeesuddedayscotdendgoite excel kepB7t he sptabifliicky 1w,t heHd me of
t he thernosetting adhesive or

thermosetting adhesive or pressure-sensitive adhesive

sheet having been cut into a width of 20 mm was contact

adhered to a polyimide film (a trade name: KAPTON 500V,

manufactured by DuPont) through one reciprocation by a 2-

kg rell, and its 180°-peel sticking strength {(N/2C mm) (by
drawing the thermosetting adhesive or pressure-sensitive
adhesive sheet at a peel rate of 100 mm/min and at 23°C)
was measured using a unit trade name “TCM-1KNB”
(manufactured by MINEBEA CO., LTD.). The measurement or

evaluation results are shown in the “Sticking strength

(N/20 mm)” row of Table 1.
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pressure-sensitive adhesive |ayer is.
the "Nunber of days of 80 % retention
(Measurenment method of sticking strength) |
adhesive | ayer before setting

row of Table 1.
t hernosetti ng adhesi ve or pressure-sensitive

The eval uati on

n the

results are shown in
of adhesive strength (stored at 400"

in each of the thernosetting - 36 adhesive or pressure-sensitive adhesive

sheets p
t he

the characteristics,

repared in

t he Exanpl es and Conparative Exanpl e,
i nfluence of a silicone conmponent coated on the rel ease

the sticking sbrgngth

i ner

(N20 mm) at the anbient

tenperature (230 before settlng was measured according to JIS 20237

wth respect to
agai nst

Speci f i cpHy—the—thernosettrg—adhestve—or—pressture—senstitve—adhes) ve
sheet haElng been cut into a wijdth of 20 nmwas contact adhé&cEPanaa
polyimde film(a trade name: KAPTON 500V,gx actured by|DuRgRrtd tphrough
one reciprocation by a 2- kg rqll, and its 180-peel sticki” sﬁrengih N 20
nmm (by | drawi ng the thernDsett!ﬂg adhesgnngnrAplussu49459nxiffvugJid esi ve
sheet at|a peel rate of 100 mi|m n and at 23@ was ned&sured usihg a pnit
trade na By manut adqt ured, by M NE CQ., . ). | The neasuf enent
or evalnﬁggiuv?}UL'é )Sfe Shan‘FﬁEéhX 'S%i? HRg Ltrewéil% (N-20—H row
of Tabl el Jumbab| ef 1dapapafa-
80 % retention of
. 90 80 95 -
adhesive strength
(stored at 40°C)
Sticki t th
ilcKking streng 6.8 _ _ 5 4
(N/20 mm)
Ag is evident from Table 1, the thermosetting

adhesive or pressure-sensitive adhesive sheets according
to the Examples are excellent in the stability with time

of the thermosetting adhesive or pressure-sensitive

adhesive layer. Also, in the thermosetting adhesive or

pressure-sensitive adhesive sheets according to the

Examples, since a release liner which does not

substantially contain a silicone component is used as the
release liner, no transfer of the silicone component into
the thermosetting adhesive or pressure-sensitive adhesive
layer occurs, and in laminating at the ambient temperature
(23°C), the sticking strength is good.

While the invention has been described in detail and
with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that various changes

and modifications can be made therein without departing
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Exanpl eti ve Exanple 1231 Haze val ue (% 413035- Nunber of days of 80 %
retention of 908095- adhesive strength (stored at 40C) Sticking strength
6.8--5.4 (NN20 mm) As is evident from Table 1, the thernosetting adhesive
or pressure-sensitive adhesive sheets according to the Exanples are
excellent in the stability with tine of the thernosetting adhesive or
pressure-sensitive adhesive layer. Also, in the thernosetting adhesive or
pressure-sensitive adhesive sheets according to the Exanples, since a

rel ease Ikgg& I.ch.498% 1ol éggﬁgeﬂﬂéfgg contain a silicone conponent is
used as the release I'iner, no transfer of the silicone conponent into the
t hernosetti ng adhesi ve or pressure-sensitive adhesive |ayer occurs, and in
| am nating at the ambient tenperature (23C), the sticking strength is good.
Wil e the invention has been described in detail and wth reference to
speci fic enbodi nents thereof, it wll be
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apparent to one skilled in the art that various changes and nodifications
can be nmade therein wi thout departing - 38 fromthe spirit and scope
thereof. What is clained is: 1. A thernosetting adhesive or
pressure-sensitive adhesive tape or sheet having a structure in which a

t hernosetti ng adhesive or pressure-sensitive adhesive |ayer nade of a

t hernosetti ng adhesi ve or pressure- sensitive adhesive conposition
containing an acrylic polynmer (X) containing at |east an al kyl
(meth)acrylate. (@) ipyhisgh the alkyl noiety thereof has from2 to 14
carbon atons ‘and a cyano group-contai ni ng nononer (b) as nononer conponents
and a phenol resin (Y) is protected by a release |iner which does not
substantially contain a silicone conponent. 2. The thernosetting adhesive

or pressupe-sensitiMgymadhResihg t apanakisheet caccordi 8gyta-cbakMtlyewherein
the acrylic polynmer (X) furthér contains a carboxyl group- containing

nmonomer (ghhagideTORLPEI SOMRMRRIY - ndvihhe hhesvPsettiag adhesiive op
pressure-sensitive adhesive tape or sheét according to claiml, wherein the

rel ease | itRerméRkethifhges MHeSiNRst aBti aldneseiadidensi tSittd Copghegapanent is

a release liner having a release |ayer nmade of polyethylene. 4. The

t her noset Leggradhasiceve o pr etHéwncEIttiiiig/e adhesive or pressure-
sensitive adhesive composition containing an acrylic
polymer (X) containing at least an alkyl (meth)acrylate
(a) in which the alkyl moiety thereof has from 2 to 14
carbon atoms and a cyano group-containing monomer (b) as
monomer components and a phencl resin (Y) is protected by
a release liner which does not substantially contain a
silicone component.
2. The thermosetting adhesive or pressure-sensitive
adhesive tape or sheet according to claim 1, wherein the
acrylic polymer (X) further contains a carboxyl group-
containing monomer (c) as a monomer component.
3. The thermosetting adhesive or pressure-sensitive
adhesive tape or sheet according to claim 1, wherein the
release liner which does not substantially contain a
silicone component is a release liner having a release
layer made of polyethylene.
4. The thermosetting adhesive or pressure-sensitive
adhesive tape or sheet according to claim 3, wherein the
polyethylene has a specific gravity of from 0.910 to 0.940.

5. The thermosetting adhesive or pressure-sensitive
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adhesive tape or sheet according to claim3, wherein the polyethylene has a
specific gravity of from0.910 to 0.940. 5. The thernosetti ng adhesi ve or
pressure-sensitive - 40 adhesive tape or sheet according to claim 3,
wherein the release |ayer made of pol yethyl ene has a thickness of from 20
to 30 m 6. The thernosetting adhesi ve or pressure-sensitive adhesive tape
or sheet according to claim2, wherein in the acrylic polynmer (X), a
proportion of the alkyl (meth)acrylate (a) in which the alkyl noiety

t hereof has, from2 to 14 carbon atons {.0 the cyano_group-contain

monomer ( B)PES Re EFboRG| CHPaUp KON Mg FroNoREr (o) RerTED £5o75) / (20
to 35)/ (0, 0 i.ght id . taer. rnatl o, o ng -a)/ conmponent
/}+1/conpggé%gs%céag¥r¥ﬁgg?%é¥ﬁ §§9g§ﬁ§h§E egﬁ%% %ré%fgggggg-égnéf§ﬁVe
adhesi ve bape okpshget according to claim1, which is used in adhesion wth
respect to flexible printing circuit boards. 8 A process of producing a

thernoset i ng aglesiMfe QHos mreaaﬁaéh%,ve&dhelgl'fags&@@eseas_% eok

according to claim1, which conprises coating a thernosetting adhesive or

pressure- saRgiti e aghesbye SHIMOSAEEOPAERGP oS dith Bn B XtwH& Of n alnacrylic
polymer (X) containing at |least an alkyl (nmeth)acrylate (a) in which the

al kyl noi ehg t Bergofic haslvid 2 09 14 Lardespdd©itn andfa €¥andalkyl

gr oup- cont ai ni ng
(meth)acrylate (a) in which the alkyl moiety thereof has
from 2 to 14 carbon atoms to the c¢yano group-containing
monomer (b) to the carboxyl group-containing monomer (c)
is (60 to 75)/(20 to 35)/(0.5 to 10) by weight in terms of
a ratio of component (3a)/compenent (b)/component {(c).
7. The thermosetting adhesive or pressure-sensitive
adhesive tape or sheet according to claim 1, which is used
in adhesion with respect to flexible printing circuit
boards.
8. A process of producing a thermosetting adhesive or
pressure-sensitive adhesive tape or sheet according to
claim 1, which comprises coating a thermosetting adhesive
or pressure-sensitive adhesive composition comprising a
mixture of an acrylic polymer (X) containing at least an
alkyl (meth)acrylate (a) in which the alkyl moiety thereof
has from 2 to 14 carbon atoms and a cyano group-containing
monomer (b) as monomer components and a phenol resin (Y)
on the release surface of a release liner which does not

substantially contain a silicone component and then drying

to form a thermosetting adhesive or pressure-sensitive



nononer (b) as nonomer conponents and a phenol resin (Y) on the rel ease
surface of a release liner which does not substantially contain a silicone
conponent and then drying to forma thernosetting adhesive or
pressure-sensitive - 41 adhesive |ayer.

adhesive layer.
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