() DESCRIPTION ADHESIVE SHEET TECHNICAL FIELD [0001] The

present invention relates to an adhes(i¥ sheet. The adhesive sheet
according to the present invention can be advantageously used, for

example, as a carrier sheet in processing steps of a flexible printed circuit

(FPC) or punching steps of a r@ﬁg@tﬁ@p&lﬂbgnd_a diffusion film for optics,
since the adhesive sheet has a moderate adhesive property and an
excellent removable property. BACKGROUND ART. 0002]_W|t.h a recent
development of a thinned or fhihiatiriZed>Hexible printed circuit board
(FPC), a Copper Clad Laminate (CCL) and a pol_ylmlde film or_th_er films,
Truseddn the-FRPC; also has been progressively Fhln_ned. Thus, rigidity of
Oc,blgh films per se is lowered and thus, processing in the r_nan_ufacture of
0 the R:PC has become difficult. Therefore, a carrier sheet IS Wldely used to
stick ft'6h Bimprocessedfilm for the FPG wherebyrthedigiditycanbe o+ |

Thenhaheed as as wdhwle and worka .”%/Ou%tﬂﬁ%‘rggﬁ é%gé‘fﬁ%%‘ggm can be
implifi ter the processing, the carrier shee be .

ad%ﬁ%%?%%%%? pﬁrlog;:eg%mgé gre% (e ﬂ;ethgarﬁaﬁufﬁétﬁé Bf af Gistical n

ProEmber @netéiRa thin filnf sgeribsa polyestex film is-used. (0603] As a

Purgaiienshestpa shéethawving écSiigbﬂy-@g%ﬁSI}g% dprgpgrittyf ﬁrﬂg% gesfs fn“gm for
: va , Whi res an.adhesive property in pr i

Op i%eag@s;affl Eg/pgé%a\gi?f %&n@% ?alﬁeert ‘g?gcsessmgo 8ps. 5§ réquifets Ehd

Pr&ichan abhedile SHest \}\i%@tpr’éﬁb@é@ﬁéﬁemﬁl@??aten_t References 1
and 2). In a reinforcing sheet for holding a flexible printed circuit poard

BadEsenbrd, fosexample, in said Patent Reference 1,‘hovvlever, a vmyj

{OO?EI ride resin containing a large amount of a plasticizer in an adhesive

layer is used. (2) . ,
With a recent development of a thinned or miniaturized

flexible printed circuit board (FPC), a Copper Clad Laminate
{CCL) and a polvimide film or other films, used in the FPC,
also has been progressively thinned. Thus, rigidity of such
films per se is lowered and thus, processing in the
manufacture of the FPC has become difficult. Therefore, a
carrier sheet is widely used to stick it on a unprocessed
film for the FpC whereby the rigidity can be enhanced as a
whole and workability upon the processing can be simplified.
After the processing, the carrier sheet can be removed.
Further, similar prcocedures are used in the manufacture of
an optical member wherein a thin film such as a polyester
film is used.

16003]

As a carrier sheet, a sheet having a slightly-adhesive
property and a removable property, which ensures an adhesive
property in processing steps and may be easily removed after
processing steps, is required, and such an adhesive sheet
was proposed (for example, Patent References ] and 2.

In a reinforcing sheet for holding a flexible printed
circuit hoard described, for example, in said Patent
Reference 1, however, a vinyl chloride resin containing a

large amount of a plasticizer in an adhesive layer is used.



Therefore, it has defects, for example, in that an adhereno! IS remarkably
contaminated with a large amount of %—3 plasticizer contained therein.
Further, in an adhesive sheet descri&)ed in said Patent Refererpe 2,.an
acrylic resin adhesive agent containing a phthalate ester plasticizer is _
Thesedascan adhesive agentangd therefores iihas, defects for exampleain. o

i a icize taminates an adherend. [0004] _

 Datent Reforence 1] Jasenese Unexmined patant Bubicatoh kbkay

PG 11112155 [BAtERReferéice-2] Jagatest Unexamined Pakati ve

SN Ptiblicaficn i(Roka) No: 5:24 P416:DISCEOSUREORINVENTION T i ¢ resin

- Some aghesiye sheels prapaced i the. pack an aAciue coLtined jran-"

esi 2ets proposed in the past, a \

usaa%ﬂéeegﬁ/%gagie&rﬁ%gf F:hg\ilgg%%én 4dhe te}%%rsefﬁ'%%%: andt coRtarminafsthe:

"o ladhetdid.® Further, ‘some-8@hasive Shests proposedtinathe pastmay

Cordausera: zipping(neasmostitiremoving with scratch) due to a high

r o cadhesive strength. When the zipping occurs, an adherend may be _
dcestruclg\ed_or deformed. On the other hand, when an adhesive strelngth is

P o6 oW h %ﬁ‘ﬁ%?e%d]éar‘rﬁb‘?%@é@e&@&émﬁa&ﬁm@?t}@@dhw}t&on

(Kodheet canotlderveé 2ag a desired adhesive sheet for processing ("?‘ carrier

[Paﬂ&ﬁﬁ)ﬁ%&%&%ﬁ%@ng?dbgggﬁé@§e§H@QHQE§Q§x¥ggg%ﬁdpegwecatﬁgn
strer th atan eﬂly sit%ge immediately after the adhesive sheet’is stuck

(Koan ar}jhere'nd, bt th4e adhesive strength thereof is increased due to a

temperature change or a temporal stability when a long timg goeson
DI safterahrEstickingUEtheadhesive strength is changed, a desired adhesive

prosifengths lost, and a destr ct'ﬁrbofﬁn dherend occurs upon removing,

r an adhesive deposit which means’t t an ‘ddhesive agent remains on
[Ooﬁr? hdherend surface occurs after removing. (3) 0006]
As above, in some adhesive shests proposad in the

past, an additive contained in an adhesive agent may move
to an adherend surface, and contaminate the adherend.
Further, some adhesive sheets proposed in the past may
cause a zlpping (nonsmooth removing with scratch) due to a
high adhesive strength. When the zipping occurs, an
acherend may be destructed or deformed. On the other hand,
when an adhesive strength is too low, an adherend cannot be
adequately held, and thus, the adhesive sheet cannct serve
as a desired adhesive sheet for processing (a carrier
sheet) . Further, some adhesive sheets exhibit a moderate
adhesive strength =t an early stage immediately after the
adhesive sheet is stuck to an adherend, but the adhesive
strength thereof is increased dus to =z temperature change
or a temporal stability when a long time goes on after the
sticking. If the adhesive strength is changed, a desired
adhesive strength is lost, and a destruction of an adherend
occurs upon removing, or an adhesive deposit which means
that an adhesive agent remains on an adherend surface

occurs after removing.



Therefore, the object of the present invention is to provide an adhesive

sheet wherein an adhesive propertyfz% iin adhgrend is moderate, an |

alteration in an adhesive strength after'a long time (for ex.ample, severa

months) from the sticking is low, an increas_e of an adheswg strengf[h _
[Ceh heated is low, a removing can be easily conducted without zipping,

d cantamination is low after removing. MEANS FOR
SOLYING THE PROBLEMS, T007] T Sbie proBlurts dai beSoniet <o
PLPV AR adbesiVe St aélGrding tothe PresentinVentibnecomprising:a to an
adispbstratel andarradhesiveslayer formetdiomatileastongiside ggr&% trength
a f substate; eharacterized n t@@tﬁ{%s@gbegggf agent %oon}%%gllg | gt%r% fhe
Adhesiye .Igyelr comprises an acrylic ester copo ymer and a citrat %
St plasticizer: the acrylic eSter E500ITmer hak a2 gié%s%ﬁﬁhsﬁmm@mrma
NeF A5 Dr 1645, the Eitrate iplasticizertis contained inamamount afi 1040+

z1 50,0 partsnby massdselicgantent): with,respegt tq Mmﬂgﬁyﬁfp%iﬁ t

Ven(équglgontent) of the acrylic ester copolymer_; and a rate of a gel’ conten

" in the adhesive agent in the adhesive layer is 70% or more. [0008]
According to a preferable embodiment of the adhesive sheet of the

[ jgizer i [ [ . According
MEAN8 sERMRNGERTON Ghe Bitrate plastigizer is acetyl tributyl citrate
[ogﬂ"@nother preferable embodiment of the adhesive sheet of the present

i i [ i i [ -linked with a
invention, the adhesive agent in the adhesive layer is cross 2d
crosghienkﬁﬂ%ogaeﬁf AeLotting t6'a2ill bt preferable embsodimentet ¢
acCthectdhesive $Heetiof trepresentinvention, acrate of an NCEEAsE R @M, ¢

ncadhesive:siengihmpasure,aftel aesk fipm, the sficking ofthe,

lene terephthalate

T s v caeran e
1 ABCorditiytord Stilt alisther praferable embodimentiof ester copolymer
and a citrate plasticizer:; the acrylic ester copolymer has a
glass transition temperature of -45°C or less; the citrate
plasticizer is contained in an amount of 1.0 to 50.0 parts
by mass (solid content), with respect to 100 parts by mass
(solid content) of the acrylic ester copolymer; and a rate
of a gel content in the adhesive agent in the adhesive laver
is 70% or more.

[0co08]

According to a preferable embodiment of the adhesive
sheet of the present invention, the citrate plasticizer is
acetyl tributyl citrate.

According to another preferable embodiment of the
achesive sheet of the present invention, the adhesive agent
in the adhesive layer is cross-linked with a cross-linking
agent.

According to a still another preferable embodiment of
the adhesive sheet of the present invention, a rate of an
increase in an adhesive strength measured after a week from
the sticking of the adhesive sheet on a polyethylene
terephthalate film is 50% or less, with respect to an

adhesive strength measured after 24 hours therefrom.



the adhesive sheet of the present invention, a rate of a change in an

absolute value of a contact angle me&iyred on a surface of a
polyethylene terephthalate film from which the adhesive sheet is removed

after 24 hours from the sticking of the adhesive sheet on the film is 10%

or lesscirocamparisen withithe case ywheseina-plasiGizeis ot o s men + of
théogtained, EFFECTS QF THE INVENTION. 0009 The adhesive sheet

according to the present inve‘nti(l)}lﬁlrﬁag %?m%agr% & adHesive propertyta*

R hererid: HitePation’ rlatf adfesive sitérgth after blomgdimergfor on a
SUgxafple Severa vorths) from thestickingof the:present adhesive:sheet .
adlislowdVeer beated, an-incieasg of ap aghesive. strength of the é’%sﬁpitng

x )

gsi et is low. The present adhesive sheet can be remov
of SERESHBIRICELE Bhe fbdﬁhé%i\}emsﬁe%tja%éo%né?ogﬁe present

without zipping. There?ore?t e
COlREntion tahibe advantagesusiy eised msa carrier sheetewhich deas not
corpringrabout destruction or contamination of an adherend. BEST MODE

FOR CARRYING OUT THE INVENTION [0010] The adhesive sheet

- —-accarding to the present invention comprises a substrate and an
nFEZ“%%%%‘L%%&&%H%HW&N least one side of the substrate. The substrate
[CGR&y be, for example, paper, natural or synthetic fiber material (for
exanmple, asveven.and.knitted ICS,; onwoyven fabric) film or sheet,
haOra %@Q%ggﬁ-gesinfilﬁkﬁ%ﬁeéﬁ&%ggéﬁig or exaniple: glrégsiﬁg‘é?f -ion
tracing paper, each having: Higi-H&dred 6fbestingCbeterlike. Bxamples
3 L8ty hthtic  Fesirt arel pelyethylerie; polyipropyiene; of atherpelyalefing.
exapgljethylenedetephtbalate; polbutylene terephthalate, gr other .
adpRalyesters, gglé/viiné/l fg!orideWFolf\{sﬁyrene, onvinyJ acetate, poﬁlﬁutsene,
polyacrylic acid, polymethacryli€ Acid® polvacnyiie ddifesitse of an
adhﬁoﬁgﬁﬁ%thﬁﬁﬁ@g&]d%%tér?ﬁ:)dmﬁr%ﬂlatcoi@hep@iytxmwﬁ@r@tal,j_;@olwmyl The

vreputyral 3(&) epalyacrylonittile: polysarhenate.polyamide, ethyleneryigyl
Therefore, the adhesive sheet according to the present
invention can be advantageously used as z carrier sheet
which does not bring about destruction or contamination of

an adherend.

BEST MODE FOR CARRYING OUT THE INVENTION
[0010]

The adhesive sheet according to the present invertion
comprises a substrate and an adhesive laver formed on at
least one side of the substrate. The substrate may be, for
example, paper, natural or synthetic fiber material (for
example, a woven and knitted fabrics, or a nonwoven Labric)
film or sheet, or a synthetic-resin film or sheet. & paper
is, for example, glassine and tracing paper, each having
high degree of beating, or the like. Examples of synthetic
resin are polyethylene, polypropylene, or other polyolefins,
polyethylene terephthalate, polybutylens terephthalate, or
other polyesters, polyvinyl chloride, polystyrene, polyvinyl
acetate, polybutene, polvacrylic acid, polymethacrylic acid,
polyacrylic acid ester, polymethacrylic acid ester,

polyvinyl alcohol, polyvinyl formal, polyvinyl butyral,



acetate copolymer, ethylene-acrylic ester copolymer, polyvinyl acetal,
ethyl cellulose, cellulose triacetate, r(lgqroxypropylcellulose, or other
resins. The paper, the film, or the sheet can be used alone or as a

laminated product thereof. [0011] When the adhesive sheet according to
pOlh@prfgsbmiim\zédﬂmn isalseda fos @xample,as1a sarier sheetfor &, _, inyl
acPFeeision companent, %Qgplféygéjlggrh ying agﬁ;ehrdlﬁrgen ional stability
0o Is, preferably used as a substrate.  Further, a thicl ness of & ﬁﬁl?ﬁate used
i¥ pretérably 10 to 200 prit [0} ThetheSie abent foring tha ate,
hy Gehegvedayerin the ladhesivershest according:to. thepresentjavention.
£ i bompriseshan aerdi ester copalymer and acitrate plasticizer. An. acrylic
or &ster.capolymer-having a glass transition temperature ?Tg) of -Zgé or
o less, preferably -50C or less, more preferable -50C to -70C is used.
: hén a glass transition temperature (Tg) is higher than -45C, a zipping

mayi8asily obeurawhers the-adhesive sheetisrergoved from an adherend
i natra-high speed @(9,13 e Iiclester copolymer can be prepared by
ljeco olymerizing two or %n%eeg’%éﬁ%m%fh)aa%r‘y?atg Feterg feontaming an @
© " “allkyl groupy ﬂne{%ﬁ)@eflfb 14 cBfboffatbiis, bt ‘oheerimhoee alkyl gh
dimprethjderylatetestéisicontaining an abeb 1gyoup; baving 1itasl4, gathon,,

Furatems,and ether eReor meore, mopamers, [0014] Acrylic ester monomers
ZGOc%aining an alkyl group having 1 to 14 carbon aﬁl\o%é ré?%er%%( IF},O to

rpeth'yl (meth)acrylate, ethyl (meth)acrylate, n-propyl (meth)acrylate,
[Ooisaﬁ)ropyl (meth)acrylate, n-butyl (meth)acrylate, isobutyl (meth)acrylate,

pentyh{methlasrylates gyclohexyl imeth)acrylatey 2-ethylhexyl . o\
a dhgeeit@%a%rxle%t@’ QE:O&%' :grznne C}h){:\ 8 ryé%tg, Ipslc:) g %t%/ !’1(E6) invention comprises
an acryiic ester copolymer and a citrate plasticizer. An
acrylic ester copolymer having a glass transition
temperature (Tg) of -45°C or less, preferably -50°C or less,
more preferable ~50°C to -70°C is used. When a glass
transition temperature (Tg) is higher than -45°C, a zipping
may easlly occur when the adhesive sheet is removed from an
adherend at a high spaed.
0013}

The acrylic ester copolymer can be prepared by
copolymerizing two or more alkyl (meth}acrylate esters
centaining an alkyl group having 1 to 14 carbon atoms, or
one or more alkyl (meth)acrylate esters containing an alkyl
group having 1 to 14 carbon atoms and other cne or more
Monomers.

[0014]

Acrylic ester monomers containing an alkyl group
having 1 to 14 carben atoms are, for example, methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl

methjacrylate, isopropyl (meth}acrylate, n~-butyl

meth
meth

{ )

(meth)acrylate, isobutyl (meth)acrylate, pentyl

{ Jacrylate, cyclohexyl (meth)acrylate, Z-ethylhexyl
{ )

a
acrylate, n-octyl {methjacrylate, isooctyl



(meth)acrylate, or lauryi (meth)acrylate or t_he 'like, and can be used alone
or in combination thereof. [0015] Thq é\f:ryllc ester copollymer can be a
copolymer prepared by copolymerizing monomers having one or more
functional groups. The monomer having one or more functlo_nal groups
(meyHicle caw betcopotymeériz eqWimmtmfl&ﬁ@énggor?@&%gﬁﬁ%éd gﬂd
| h lic,acid, ic .acid, itaconic acid, o ,
CaIe@?%fﬁ%?nga%?&%ug%@%%%ﬁ&?et rgﬂfffrrgfé)ﬂgl)acrylate, 2-

m{1{e’f‘3;§r‘oxypropyl (meth)acrylate, or 2-hydroxy vinyl ether, each having a

hydr6xXyt gr6up; or N, Kedimethylaminoethyk methjacrylaie Qfyme -
prdpa-butylaminosthyi (meth)acrate,eagh Jgavmmgmi%% 9{6‘?{%@% &
Furdlycidyl (,:(Teé@ Er%l)ate %vin%ggoepoxy group, oroth like. [O

Furthermore, tﬁg aciylic ester COPONmMer ¢dn be aﬁ%p@l&nﬁ@ﬁepared by |
U OpolytferiZRtionRAith St migrorherss sueh asvinylatetatenviayl acrylic
©sTpropiomate)cor other vinyl estergileihylenepropylepe, isobutylene, or .
aciothenr elefins;; vinyl.chloride, nggl'{doeﬂnf cig%ridaa, or other halgg'enate _

. %Iéfinsl; styrene, a-methyl styrene, or othet s%yréngar%nfﬁﬁ]%r&%tﬁadlene,
““Tigoprene? cRoFdprahe 2o gther dieteh inonbrers: acrylohitrite, 2-
hydm‘émm@mtrilémmmhec nitdilet ajonomers h}h&sg{@oggms é%tq?é?rzin@ ach
havuse aloneprdn ,combination ylerﬁg&l%%?ég@el%dhfsgyveet?&qen orming

methg %d&esgve layer in Hbe adhesive sheet according Ipomﬂu? P nt
(meinvéntlor}/ COMains"a Cft?gtébﬁi&éfti‘cﬁféirrtﬁﬁﬁé‘-é@ter’\.EFa‘Sﬁél_QéﬁWA@t%ateea ch
havﬁ)l%@ti@i?era@?fé? exaniple, triethyl vitratey; lacetyd diethytoitrate, tibutyhy an
epoeitrate; acetyl tributylcitrates (ATBC), or acetyl trioctyl citrate. Acetyl
rootribytyl citrate and acetyl trioctyl citrate are preferable t_)ecause an _

adherend contamination therewith was more reduced, in comparison with

triethyV'citi&te acety| riethyl eiticité : or afsuty iratesordbe like, the -
copmalscutarweight ofi which-igslowerdhan the:mplegular weight of acetyl o ,
sucﬂﬂEEinnyl acetate, vinyl propionate, or other vinyl
esters; ethylene, propylene, iscbutylene, or other clefins;
vinyl chloride, vinylidene chloride, or other halcgenated
clefins; styrene, a-methyl styrene, or other styrene
monomers; butadiene, lsoprene, chloroprene, or other diene
moncmers; acrylonitrile, methacrylonitrile, or other nitrile
moncmers. These monomers may be used alone or in
combination thereof.
[0017]

The adhesive agent forming the adhesive layer in the
adhesive sheet according to the present invention contains a
citrate plasticizer {citric ester plasticizer). A citrate
plasticizer is, for example, triethyl citrate, acetvl
triethyl citrate, tributyl citrate, acetyl tributyl citrate
(ATBC), or acetyl trioctyl citrate. Acetyl tributyl citrate
and acetyl tricctyl citrate are preferable because an
adherend contamination therewith was more reduced, in
comparison with triethyl citrate, acetyl triethyl citrate,
or tributyl citrate or the like, the molecular welght of
which is lower than the molecular weight of acetyl tributyl

citrate and acetyl trioctyl citrate. Further, acetyl



citrate and acetyl trioctyl citrate. Further, acety_l (7) tributyl citrate, triethyi
citrate, acetyl triethyl citrate, or tribupgl )citrate |s_preferablg beca_use of an
excellent compatibility with an adhesive agent, in comparison with acetyl
trioctyl citrate or the like, the molecular weight of WhICh is higher than the
t r holeeularweight ¢hereef. Further - acetyl &r i%?%ﬂé?ﬂ%ﬁﬂfhﬂ% %%f eﬁs%sfgégﬁltgte ,
i thy here inatj dc ibility wi a jent.
1001 A amotit o the e DRshoiaey AGdEH I the acHbsue daart:
CONRRGN the presént ihvehtish i€ 00 50I6 partsiby frssi(solicboontent),
acpreferably 290 10 40.0parts: bymass (Solidesontent), mitherespest 19100+ ¢

whipetits iy maghe(solid santend) aithe acrvlic estargopalymer. Whenthe
amaunt of the cifrate plasticizer added is Ies%_ than 1.0 part by mass, a o
e Zipping may easily occur. WheR the amdétift fig fisretthah 5000 pafsbye

CONL48E THh - dderdhd nvayiBe tddntaminated and the adhesivenessitp=at .
[ OGsubktrate may become worse. [0019] The extent to which adplastlmzher
. . : : ) i to the
contained.in t| esjve layer in.the hggve sheet according !
rese&r?t i%vgnzlgtnagcﬁ\tgglm%naéte% an adheren can %%r_e\iaacﬁfaetgd Ty fhe
ad change il &Eonta&Sthglé oh'dh Bdissiend stiFfdea tHom example] wiert 0. 0

pa rdr adivesive shéetacoording tethe present daventionis ysed agA gattief ¢
by sheet, thep removed-from an 9&1Q%V?P(ngﬁee%{‘”%%%‘%B“’ggﬁ%'?tggs&e%és
(SO@LQ%CCOZ%% uneyrfly p!:asél_mzer remains on the a erend, a.COI? ?. _a o
on the ac?ﬁere d girfaéé isthahged. TRE @xteRPBEthanesntanfination
MO be evaltiated by measuting the extentofi this chantesEurther the o
arcomamination with the, plastieizer may possibly cause gn.adnesion failurg
is 9faCopper Clad, arrglaig%tse gDCCIF_i? ora polylmldegllm ora flexible prinite
circujt boar% (%@Cér 6r°a polyeétélFifiiused if ah bpticaliember, and
COnfa atverSely affeétdn ardetriar coonduictivityzofarkelectionicnay become
worgemponent. [0020]
[0019]

The extent to which a plasticizer contained in the
adhesive layer in the adhesive sheer according to the
present invention contaminates an adherend can be evaluated
by a change in a contact angle on an adherend surface. For
example, when an adhesive sheet according to the present
invention is used as a carrier sheet, then removed from an
adherend after finishing processing steps, and consequently
a plasticizer remains on the adherend, a contact angle on
the adherend surface is changed. The extent of the
contamination can be evaluated by measuring the extent of
this change. Further, the contamination with the
plasticizer may possibly cause an adhesion failure of 3
Copper Clad Laminate (CCL) or a polyimide film of a flexible
printed circuit board (FPC), or a polyester film used in an
optical member, and may adversely affect an electrical
conductivity of an electreonic component.

[G02C)

In the present invention, a rate of a change in a

contact angle wherein a polyethylene terephthalate film is

used as an adherend is used as an index. Specifically, an



In the present invention, a rate of a change in a contact _angle wherein a
polyethylene terephthalate film is us@as an adhgrend Is used as an
index. Specifically, an (8) adhesive et sample is stuck to a
polyethylene terephthalate film, then removed from the polyethylene

adierephthadatecfilmsafter 24 heursr-and a:co %a%l @p@%ﬁcgfy %g?%r:e?)u \mc; is
' ntact le (contact angle with a

teiﬁ%igg\?g ?gegrﬁl%%nt%a%neg{;gg ar%((t)igi%(gr,%a%%%a E’%ﬁta@fg &H@E%’&ﬁt’é\f@t )

teraen%%e }W?#h%%? aplaSticizerf Wheh & ddkesive agentdoesamt eontain at

thoplastienzer by thesfollowinglfonmataetl): As [(B-C)/ChIA0:) wheyein A is

(cannate of a-chaagein & contactangle, B is,a gontact ang e%%%% agent

sticizer, C.is a.contact angle without a plasticizer. In't L
e sh%eiet%zcéo r%%nagst%i'tﬁé ‘brésent’ hvenfion aabsoleesalde bt thetrate (AR

"1T0tRE chaRgé Sih tRé ehtact Arglescarbié esritvalled within 1609 or dess,

corgreferably=1% or 1ess; smqrerpretarably 5% of less. When an a(qﬂe:swi f
agent used tha&qryg%glg;g value of(Tore than : 0%, as to the rate (A) o
the change in the contact angle, for r)electronlc component as an- |

"h L fhdtefid Zan adREdiGn Failute ey Bechr, or anceleetricalcontctivityiaf &

Conariglectronic= componenpiayadversaly be affected, in subsequent .

witadhering steps: [0021) The adhesive agent in the adhesive Ila}ye_r useq in
the pre e;nt in\{:ﬁ]ntion may be prepared preferably by cross- Imkmg with a
cross- insilneg AGent> Al TsotyaRatebA6Ed! iar6ss-finking agents ant

INVEESyRBased crossdihking agentea afetal chelate-baged srossHinking, e

n agentzoniheike.car be cused.as e erpse fiing ﬁtgfgélyly {fpese 2geos
B e eyor o
g hytiroxyisiRy| Acrgitd erg:2-B0:C) ®achhaving ene-or more functionab s
as groups-anchadowzglass transition demperaturerd ). Js preferably ysed..
an electronic component as an adherend, an adhesion failure
may occur, or an electrical conductivity of an electronic
component may adversely be affected, in subsequent adhering
steps.

[0021]

The adhesive agent in the adhesive layer used in the
present invention may be prepared preferably by cross-
linking with a cross-linking agent. An isocyanate-based
cross-linking agent, an epoxy~basad cross-linking agent, a
metal chelate-based Ccross-linking agent, or the like can be
used as the cross-linking agent. OFf these agents,
hexamethylene diisocyanate, tolylene diisccyanate, or
xylylene diisocyanate which can react with 2-hydroxylethyl
acrylate (Tg: -15°C) or 4-hydroxylbutyl acrylate (Tg:
-80°C), each having one or more functional groups and a low
glass transition temperature (Tg), is preferably used.
[0022]

The thickness of the adhesive layer used in the
adhesive sheet according to the present invention is not
limited to, but generally 3 to 30 um, preferably 5 to 20 jam.

The adhesive agent may be directly applied to a substrate by



[0022] The thickness of the adhesive layer u_sed in the adhesive sheet
according to the present invention is ngt limited to, but ggnerally 3 tq 30
pm, preferably 5 to 20 pm. The adhesive agent may be directly qpplled to
a substrate by (9) a conventional method with, _for example, a knife
@ coaterla rolikhifeccoater, ateversecoateraaie.coater, A gavVUe teyr, 2
roroalatiabaccaater o ihe lie,and then dried 1o form the adhesive layer, |
] ﬁlternativekljy,mthe adhesive agent may be applied to a sur aceofare .
“Oagent layer on a rélease Shebt'by themetifdiFas BBovel ape thermdiiedtto the
2GR Adhegive |dyer onthe Surfage of tie releasei sheetoJherefgre pe
apphe adhesive layermay bgﬁra&ns{%rg%ddg%ttggglrgq’stﬂg,e[pogg) !_ﬁn tﬁ&ease
shd¥@sent invention, a rate of ar}gionx%e%sne of an adhesive séren tréw ereina
¥ olygﬁfylene terephthalate film" is usedjag fadhEréia isUsed"ds ar
2AGdex At adRdsive strbRgthustie adhésive sheefl esetkinsthespresent

Thenverition, is preferably 10ve 200,mN/25 MM .mere; preferably 15 10,100

sudBN{Z5 mm, when measured for a polyethylene terephthalate fl!m as an
rend under the conditions of an angle of 180 and a removing rate of

[Oo%gemm/min, in accordance with the method for measuring an adhesive

strerdgth "4 irPJKSZ2 0237 nWhenithe adhesiveestrength is Jessdhan 1.0+ .,

s ‘ for in.; esive sheet en the
T hssion Siandln o mors. han 200 mNISb Vam & thf 0 A g 2o £

‘ ; hi . .
-F g%%ggfé%% S;ngéel; %%Hégrgﬁ%ﬁté‘c? upSi fembvitg, af&rtEctual use in a flexible
printed cirduftHoérd tEPERoran@pticakmeniber. 00243 Anadhesive in the
 atcellen: teraparal st 1o e prosent invornon, & iaborl St
t ral ilit t resent inve ,
pre%&%hggr%eesfi]\g/g%grgr%@h Hchglr)lgb% (E““I%ulgﬁe%qa%ﬂﬁwggﬂ sanfplé of an

e
a
PO Ly §hdsive SRedfCiHing eresn hisample of anzatihesived agentis the
congdhérenstoat pelyethytene T@fellmbmaé@lﬂméu'i%{oving rate of 300

mmn/min, in accordance with the method for measuring an
adhesive strength, as in JIS 7 0237. When the adhesive
strength is less than 10 mN/25 mm, a dry spot may be formed
in an adhesive sheet. When the adhesion strength is more
than 200 mN/25 mm, a thin film as an adherend may be
destructed upon removing, at an actual use in a flexible
printed circuit board {FPC) or an optical member.
(00247

An adhesive strength of the adhesive agent used in the
Present invention has an excellent temporal stability. In
the present invention, a temporal stability of an adhesive
strength can be calculated as follows. A sample of an
adhesive sheet carrying thereon a sample of an adhesive
agent 1s adhered to a polyethylene terephthalate film under
the conditions of 23°C and 50%RH, by reciprecating a rubber
roller having 2kg (mass) once, and allowed to stand for 24
hours or 1 week under the same conditions. The adhesive
sheet sample is removed under the conditions of an angle of
180° and a removing rate of 300 mm/min, and an adhesive
strength is measured, in accordance with a method for

measuring an acdhesive strength as in JIS 2 0237. The rate



the conditions of 23C and 50%RH, by reciprocating a rubber roller having
2kg (mass) once, and allowed to st '1% or 24 _hours or | week under the
same conditions. The adhesive sheet sample is removed under'the
conditions of an angle of 180 and a removing rate of 300 mm/min., and

(“an adhesivel rstrengtizisimeasured) in-accordancewith aymethod for <. - _
(2measuring an adhesive strength as in JIS Z 0237. The rate (10) (%) of an

increase is célguga}ed from the foIIowing formula (2) : D = [(E-F)/F]x100
r

(2) w eFeirQ is" gt}ex(%})gof an incréase, E is an adhesive strength after
vherfésk froaf adherete and F isfaadhesives strepgth after-24 haursdrom

st asheted.dn the adhesive sheehagearding fo the present invention, St,%?fe
Jate. (%) ofﬁ%@%ﬁa%e canb contro{I:I1 d within 50% or Iess, preferably
StLSO% or less. Whén the rate (96)°0F ah incFéide of an adhesive agent is

morgihaﬁqé’o%fiﬁﬁSé&ﬁer@h@@ﬁa@I@é@é@ﬁra@tedwudmeremmﬁe@t[ooza

invRarthierpan eidbesivesstrengthef tﬁﬁ %d@§&§s@9§[{%nu§é§é; rlggtlhé@ Jg&r?g:?rg
| I ighly.rj eat, freatme or ex ,

W:Ltlt?g %ﬁﬁi%?fo?n%%% t%{rr%%(%%% c{eggtr? aaﬁes[ji\g?e% %trengfheﬂbe@ﬁotr ate
(%) highly ise By 2°RES thdatfient Hifspplraticieas alcarriershédtds 505, an
adbjfnited! [0826]4n tHe aidhesivedgent usedisthepresent invention, the
[0oragg of the gel content is 70% or more, preferab_ly 800 or more, and a )

tem lcﬁtgbility of tahgbrate of the gel content is also excellent. When the

rate o tghe gél conteft I§°1&8E thait 769 the fate bR andncrease of agent

1S CHddsiVe Btiefyieiay e greatlyincreasedsaften stickytoans @dherends e o ¢
t re@@2iAFhe(adhesive ageat, indhe adhesive Jayer can_ optignally gontain
1g03dditives, such asa fagkifier, an antioxidant, a UV adso r?zej,rég e ora oo by
a hgg%ngggggggnt, an application as a carrier sheet is
limited.

[0026]

In the adhesive agent used in the present invention,
the rate of the gel content is 702 ©r more, preferably §0%
or more, and a temporal stability of the rate of the gel
content is also excellent. When the rate of the gel content
is less than 70%, the rate of an increase of an adhesive
strength may be greatly increased, after stuck to an
adherend.

[0027)]

The adhesive agent in the adhesive layer can
opticonally contain additives, such as a tackifier, an
anticxidant, a UV adsorber, a colorant, or an antistatic
agent or the like, generally contained in a conventional
adhesive agent for an adhesive sheet .

(00283

The adhesive shest according to the present invention
can be protected by covering the adhesive layer with a
releasing sheet. Any releasing sheet used in a
conventionally known adhesive sheet or achesive label can be
used as the releasing sheet in the present invention. For

example, a releasing sheet prepared by coating a releasing



agent or the like, generally contained in a conventiona_l adhesive agent for
an adhesive sheet. [0028] The adhe i\i sheet acc_ordlng to the present
invention can be protected by covering the adhesive Iayer with a
releasing sheet. Any releasing sheet used in a conventionally known

sheglhesivesheet or adhesive Iaoe@@a@bgal\w@_@@éﬁh%té%%z:{‘e%%lﬁf%lﬁme
i jon;.Ear ,.areleasin eet pre d

D oalina eleasing (10 cho] SUbatA1e SUeh B2 4 pay e anates papir = =
co a%voc%d?ﬁé%f paSe%%ﬂe%%?&%y Bb%ﬁmgOﬁb|9etﬁ9|bﬁ§;@g1§@§|ﬁeﬁ:mber,
Wil coatedlpaper, apolyesterdiimg or a polyipropylene filma witha release;en: |
an agenydueh as@ siicanesbasedbielease agent; @Qﬂﬂﬁxﬁ[@ggs%d [eeast.

2agent, or a fluorine-base release agent. EXAMPLES 0 Qc’] T e present
=4 invention now will be further illustrated by, but is by no means limited tq,

the following Examples. [0030] Example 1: To 1.00 parts by mass (s;)hd
EXZ¢bntért) of acrylic ester copolymer prepared by copolymerizing 92.8% by
roompass of 2- ethylhexyl acrylate, 7.0% by mass of 2-hydroxyethyl acrylate

d 0,2% by mass of acrylic acid, 9.0 parts by mass (solid content) of
il Og?o%é%ﬁﬁfe haviRg hexamettiylerd disecyanaite fmanifactured ted

aliphatic i
DY rbyPNippon Rolyorethare: industry:€0., 14¢.; OQRGNATE,HX] Bmples,
[ 00aoss-linking agent, and 2.5 parts by mass (solid content) of acetyl tributyl

ry Gifrate £ATBC) [manufactured by Taoka Chemical Co., Ltd._] asa _
o ficizer were added. Then, the whole was sufficiently stirred to obtain

an atihesive dyentfiqid foresatinge The coatingliquid wasapplied by-a «
coprallkmnife qola@@fama@n@ySl&r@Q@?fn@e%_Q%F}ﬁje@EP%GQ"‘?_HT& S8 qbﬂ_l 2-
et nierephthalate fi a[g.]eanu;a%tgreo b_ Mitsubishi F_’queste -ilm GmbH; ot
ET7§T?- 1ooé%avm’g a thickneés of 78 pit s6 Thattheitiekheds afer at
An9dried beEamBAEFpMT TheRY Wasdried b héatingrfos oy mass (solid
content) of aliphatic isocyanate having hexamethylene
diisocyanate [manufactured by Nippon Polyurethane Industry
Co., Ltd.; CORONATE HX] as a cross-linking agent, and 2.5
parts by mass (solid content) of acetyl tributyl citrate
(ATBC) [manufactured by Taoka Chemical Co., Ltd.] as a
plasticizer were added. Then, the whole was sufficiently
stirred to obtain an adhesive agent liquid for coating. The
coating liquid was applied by & roll knife coater on one
surface of a transparent polyethylene terephthalate film
[manufactured by Mitsubishi Polyester Film GmbH; PRET75T-
100G] having a thickness of 75 MM sO that the thickness
after dried became 10 um. Then, it was dried by heating for
I minute at S0°C. Thereafter, on the resulting adhesive
layer, a polyester releasing film [manufactured by
Mitsubishi Polyester Film GmbH; MRF#25] was laid so that a
release agent layer thereon was brought into contact
therewith to form an adhesive sheet.
{00313
Example 2:
The procedure described in Example 1 was repeated,

€Xcept that the amount of acetyl tributyl citrate as a



1 minute at 90C. Thereafter, on the resulting adhesive _Iayer, a polyester
releasing film [manufactured by Mit g'shi Polyester Film GmbH; .
MRF#25] was laid so that a release agent layer thereon was brought into
contact therewith to form an adhesive sheet. [0031] Example 2: The
rlprodedire deserbed insExample byas sepeated,) except;thatthe amount

Hut 7.5 parts by mass (solid

L of agetyhtr Lltrate as.a (12) plasticizer was 3

X (59@5 n%/) to obtain an adﬁeswe sheet. [0032] Example 3: The procedure
es

ribed in Example 1 was repeated, except that an ac?/llc eﬁtelzkr] |

‘Qi%bﬁuﬁer prepared by copolymerizing 68.6% by mass of 2-ethylhexy

acrylate, 30:0%- by reassalmeltyl acuylale 0,210 mass ot

Jmethacrylate, and 1.: 20 b.oy m mass of a Rﬁ acid was used as  the acry
. ester copolymer, and t the amountiof & WibatyPéifrafer a8l aplasticizer
”oRﬁas\fTﬁ%lﬁdr@bﬁﬁw psolivecontent), Aoobtain amadhesiveyshest, 30,03
Dy [0833] Comparative Eo(ameé. Tbemoegﬂ%egeserflbeg?lpﬁév%?splneotl

t asticiz

met\ﬁ@@@p@p@@d execept tgat kL a}c{]l trlbutngtra easa p %ﬁgrén\l}&ec‘ N,

sed, tq obtain a comparativ Resive shest. f
=n léxar%p e'2 T Frocediret d8sdibedriA E‘)%é%pﬂélthés repented,y éxcept

Lridpatthe arhbuntef acetyl tabatytcitrate-as ﬁaplawc:lgerp\ggg 60:0,pars by
( somass {solidkeontent), 4o, ghtajn, a.comparative. %elswe, sheet. [0035]

Ooggﬁnparatlve Example 3: The procedure descrl In %xample 1 was
repeated except that the amount of aliphatic isocyanate having
COMpaYheigIdhes scyahate [manufactured by Nippon

The procedure described in Example 1 was repeated,

except that acetyl tributyl citrate as a plasticizer was not
used, to obtain a comparative adhesive Sheet.
100347

Comparative Example 2:

The procedure described in Example 1 was repeated,
except that the amount of acetyl tributyl citrate as a
plasticizer was 60.0 parts by mass (sclid content), to
obtain a comparative adhesive sheet,

[CC35]

Comparative Example 3:

The procedure described in Example 1 was repeated,
exceplt that the amount of aliphatic isocyanate having
hexamethylene diisocyanate [manufactured by Nippon
Polyurethane Industry Co., Ltd.; CORONATE HX] as a cross-
linking agent was 3.0 parts by mass (solid content), to
obtain a comparative adhesive sheet,

[6036]

Comparative Example 4:

The procedure described in Example 1 was repeated,
except that 12.5 parts by mass of dioctyl phthalate (DOP)
[manufactured by Tacka Chemical Co., Ltd.] were used as a
plasticizer instead of 2.5 parts by mass (solid content) of
acetyl tributyl citrate, to obtain a comparative adhesive
sheet.



Polyurethane Industry Co., Ltd.; CORONATE HX] as a cross- linking

agent was 3.0 parts by mass (solid g&)lggent), lt:40l_3rtr?énpioccoerggferative
xample 4:

adhesive sheet. [0036] Comparativ f
described in Example 1 was repeated, except that 12.5 parts by mass o

. Odioctyl phthalate (DOP) [manufactured by Taoka Cher_réical Co.,t )Lt?.] were
d as.a pl !9!%? instead of 2.5 parts by mass (solid content) o
e acggé%%o %%t ‘te,i’%crf)}ﬁtain a comparative adhesive sheet. (13) 0037]
Comparative &g siaterpreeddire deseribéd in Example bavas:d,

€xGepéateda texesptthayan cacewioeﬁstebﬁz%q}w?@r @r@@@l ; 5%% %3((/13 yb .
polymerizing; 62.8% by mass, of 2-ethylhexyl acrylate, 30.0% . ass s

m%?v'éngl %gztari%: 7%0%8b %rjr?as?s%quz-pydroxy)e%tﬁ I acrylate” and b‘?)zlt"% b
R 7 ot{gl acrylic AcidWas 056d ad ah’ alk)IiR@sfer chpdlymair andhe y 1
2 CIIMG AT of eyl tABUtYlY citrate asa plasticizer was d2:9:parts by mass:n
acy(golict centent),doebiaina-comparative a%hsfg%% :Qﬁee%%%%]h gributyl

; ion of properties] (1) Measurement of a ‘
Clt[a%%?e%s/éegsl’ié&tg%%pﬁlé ](f% %nr‘h‘r %250 m%f’ﬁ&étﬁ(é%%r@d‘ By citfing€ach
COndfiRe adheSivesheets Gbtaiigerinxarpled harmd Comparative
[C0B%dmples, and a surface of an adhesive layer of the sample was exposed

VoY rerey releasing film, f the exposed

E vy I ng ] | therefrom. The surface o :

i)agjhesi\?g g. é?e\}/vasggt%?:g jtb%%gaciprocatlng a rubber roller having 2 kg
28

(mass ugﬁgee,%aﬁ tHé e6hAditiens b 23€dhd 50% RH, ona transparent

polyéthyleheetetephthalate filmxftpaaufagﬂljrﬁﬁh by Mitsubighi @glgeﬁtgép ared
by FivGmbh: RET 157-1000Lhaving the ticknessof7sum,whichnad

b%%rﬁ,l Ixed on a stainless. steel. plate with an adhesive dou Ig coa 1
andtape. ér hieWhole was Allowed t6'Starit Grider iR same corditiorsifor 24aver

°f hoirsS 81 R Meete Therpirsactordancenwithitihe omethedfofasing r£iim

therefrom. The surface of the exposed adhesive layer was
stuck by reciprocating a rubber roller having 2 kg (mass)
once, under the conditions of 22°C and 502 RH, on a
transparent polyethylene terephthalate film [manufactured by
Mitsubishi Polyester Film GubH; PET75T-100G] having the
thickness of 75 um, which had heen fixed on a stainless
steel plate with an adhesive double coated tape. The whole
was allowed to stand under the same conditions for 24 hours
or 1 week. Then, in accordance with the method for
measuring an adhesive strength, as in JIS 7 0237, the
adhesive sheet sample was removed under the conditions of an
angle of 180° and a removing rate cof 300 mm/min, and an
adhesive strength was measured.

further, a rate {%3) of an increase was calculated by
the following formula (3):

d = [{e-f)/f1x100 (3)
wherein d is a rate (%) of an increase, e is an adhesive
strength after a week from stuck, and f is an adhesive
strength after 24 hours from stuck. The results of the
evaluation are shown in the following Tables 1 and 2.
(00397

{2) Measurement of the rate of the gel content



measuring an adhesive strength, as in JIS Z 0237, the adhesive sheet

sample was removed under the con(cﬂtﬁiqns of an angle of 180 and a

removing rate of 300 mm/min, and an adhesive strength was measured.

Further, a rate (%) of an increase was calculated by _the foIIowm_g formula

(3): d=d{e-HAIx1D6 (3pwhergin s asrate (%)_;d@?i%n 1@%%%%% eplﬁs,ét%%nrg?r? in

e, styength week. tuck, and fis an adhesive

EX f%%%%{ ﬁoﬁﬁs ?%%%fl\gge ?gs%ﬁg%‘sihgaesvaﬁ ﬁloﬁeqre%h owr’ Hﬁﬁ%‘?e’
oL IoWInG TabIES T And Z Y 00 30T (B MEasiramerit of the!Fate of thetgeled by
L INortentqiay Edehauf thé Bosfifig adhesive agentliquids prepared i amount,
andExamples and-Camparative @@ﬁplgéy%%omgﬁgég%; éﬁﬁgr%% ofa

I ayer in a relegse sheet [manufactu .
d“c%??%?éf%ﬁ%pﬁ%%@§sllfﬁvﬁﬁfa Sané& %a%d&ﬁmpﬁﬂ%?éﬁa’%é@dﬁéd
2ot 9O oheRinule: i s ardredadhegive tayen i Then, st o r

s e O =

= 1M ishi-Rel .-Fi - MRF#25] was adhere ta
N léM u:h;fgc'itécl:0 éﬁgc'elj%é’ Ige%tgg a %’%%%‘cé’rf't hereo \7"v§]§i g%o% u gﬁ‘?n% TOhtett with te
FNCrisd Sn&sVE fayer. ,ﬁ?éﬁﬁe wHolé SWastalfowetrtos stamel at 0@ dor 10

stagaysfor $8asSorfing, dfout,2 grafia skeiedadhesive samplewas taken
dr tiramaihediegadhasive. lavet. and he mass thereol,(nilal mags) was

exactly weighted. Then, the dried adhesive sample was wrappe @ a
Ly onmesh 3807 Mantfachied by NBE e.: IESCREENBERCE LY
"e1g85/380 W ion-gel:componentinithe adhesivesample. wasr exisacted:
o Sue, A M 013 g6l sanort 1o, mereutacand o ks of He el

I m of a gel content was measured, ,

03523%2%%@55%%%&%%% AL 8 tafio of & nvAss 6thE el CoriteftPtathiea s
SXL el Fiady TR restits of fise evaluation arevshowrs incthesfollewings -« 1 on

usiTablestivand 2={0040] 43) Measurement of remayingsstiength ..« ..+
was measured, and a rate of the gel content was determined
as a ratio of a mass of the gel content to the initial mass.
The results of the evaluation are shown in the following
Tables 1 and 2.
(60407
(3) Measurement of removing strength

Bach of the adhesive sheets obtained in Examples and
Comparative Examples was fixed at the substrate side thereof
onto a stainless plate with an adhesive double coated tape.
A transparent polyethylene terephthalate film [manufactured
by Mitsubishi Polyester Film GmbH: PET75T-100G] having a
thickness of 75 um was cut into a size of 50 mm x 100 mm to
Prepare a piece of a removing test film. The releasing film
on the adhesive sheet was removed to expose a surface of an
adhesive layer, and the removing test film piece was adhered
to the exposed surface by reciprocating a rubber roller
having 2 kg {mass) once, under the conditions of 23°C and
50% RH. After the adhering, the whole was allowed to stand
for 24 hours under the same conditions, the removing test
film piece was removed under the conditions of an angle of

180° and a removing rate of 100 m/min, and a removing



Each of the adhesive sheets obtained in Examples and Cor_nparatlve
Examples was fixed at the substrate sjde thereof onto a stainless plate
with an adhesive double coated tape. A transparent polyethylene
terephthalate film [manufactured by Mitsubishi Polyegter Flln_1 GmbH;
st REGIST-100G] havingeai thickaess,oHEs, @@t\wgﬁ;ﬁ%ﬂi @éélg%%f %%gm
- @ piece of a removing test film.
m@ﬁ%tqf%%hée?éi\%ggge%@w%ssﬁﬁg Igntb SXpost a suttdte st ah adhesiveer

% Jayer-BAd IR PerhBUnG 186 filmspiese Werchdhiéred ttenthe exgosedind.  In
thesyrfacedyiregiprocating-a fubberrotler havingi2 kg (mass)once, sinder

redie eondiiops of 23'C %Ei‘%% RH. After the adhering, the whole was

: @qued to stand for 24 hours under the same conditions, the removing
O test film piece was removed under the conditions of an angle of 180 and
(43 FsiR6viRg rateroT00 M aneray femoving (15) strength was

meaSured:inraecordangeawith Hﬁ%ﬁ‘?ﬂ&fj for @Qo%ﬁ%% \‘;3:2 fgv%esiiéfﬁered
inJl 0 . Further, a zipping u frel o
=t iﬁ%%ﬁf f? ir@&%iné%%%ﬁé?fﬁ] e ﬁrgmb%ﬁigt&?éﬁdiﬁ" GolbAistiAcizer)
° Taple8 1t 2 77 Tepresentthak alzpping bétured{004LE (@ d by
M1 tieasaremént of contact angte The adhesive sheetebtaineddn Example |, .

] t [ f adbesive layer (containin pla_stic_izer)
o 1?22@;%5&,2%%&% %@ggﬁhtﬁg%tg ﬁlrr? mgnu aétt%rrgcf Q}ﬁ}'[—?l\/ﬁtgublshl
“CUpElyes efﬁl?n SMbHBETYST-A00G] 48 2 atlhktendidifa) undercthe

AT LEGNditions'6P23C el 5006 R by creciprocating.a subberdolier-hawing 2 ¢

£3"kg dmasspance: Aflek the whole was AllgWed 1g St J R e oS
of 23 ar&% 50% RH fOJ’ 24 hours, the ,adheswe“iayer was removed

jfrothe adherend Fm-A & IBh-exchaffed WhtsrWAS THIBPpad bhto thes

droBRRace b thetéspoved biererd filnm zoontaetiangles(herginaftern,
contefetredrio bs agentachangle (with aplasticizer) was gn%%%ggpyaan% §

. . tured b owa Interface Science Co.,
i g atReve Chael BbHeRn Comparie ExampieL Whke
mﬁ%ﬁﬁéé‘e%tetﬂe%&w% ddHesierlageb(noence Co., Ltd].

Similarly, the adhesive sheet obtained in Comparative
Fzample 1 was adhered at the side of the adhesive layer (not
containing a plasticizer) onto a polyethylene terephthalate
film [manufactured by Mitsubishi Polyester Film GmbH;
PET75T-100G] (as an adherend film) under the conditions of
23°C and 50% RH by reciprocating a rubber roller having 2 kg
(mass} once. After the whole was allowed te stand under the
conditions of 23°C and 50% RH for 24 hours, the adhesive
layer was removed from the adherend film. After ion-
exCchanged water was dropped onto the surface of the exposed
adherend film, a contact angle (hereinafter referred to as a
contact angle without a plasticizer) was measured by a
contact angle meter [manufactured by Kyowa Interface Science
Co., Ltdi.

Then, a rate of the change in the contact angle was
calculated by the following formula (4):

a = [(b-c)/c]x100 {4}



ining a plasticizer) onto a polyethylene terephthalate film
Frﬁgtnaufac?ure% by Mitsu)bishi PonesE%frE)Film GmbH; PET75T-1OQG] (as_ an
adherend film) under the conditions o ﬁSC and 50% RH by reciprocating
a rubber roller having 2 kg (mass) once. After the whole was allowed to
whetanthurdertheheonditiens-ef &%@ﬁﬁ%ﬁ@ﬁ%ﬁ%ﬁ%ﬁrﬁ%ﬁe, b is a
[ S.re d from the adherend film. -
C?@%‘E%Ir:/ gen ygiﬁ?ﬁs (%lg%%ﬁé%toln% the sufface of the Bkpdséd a&éﬂé’rend
Wl]?eilrrﬁfl 3‘ c%n a\ﬁ? Ahgfe' #efeinafter referred to as a contact angle without a
io%ﬂa?s}ticizer) was measured by a contact angle meter [manufactured by

tenc dl. Thep.a rate of the change in the
gggﬁgﬁ% g\i\?aﬁgc%?cf I%%‘é%eg;g t_%]teé!-fo%gs/aving%1 f%?f?\ﬁ?fae 45; A X%(ﬁ_—c)/c]xloo
e (4) (16 Wﬁereiﬁ a’is the rate ¢ aléha%%}in%fc&ﬁﬁcta.éi@éilbf% @heets
ob t&)ﬁf&% ahiy it plasticizer, 8 is accontact angtel wathout a:plasticizers s,
a C[Oﬁﬁa)cl%urzﬁlrn@riwithir@ﬁpgctﬁgé@%g@@@gye‘l@/gm@ggmgg? fhe same
Rlasticizer) in.each, of the adhesive sheets obt%:ned in Examples 210 3
o nd Comparative Examples’2 toOS,C%mgo%gct% %Iéaﬁﬁﬁ% plast&zerivas
2dhEeadire Wﬁ'ﬁe $dmé Sproéedure. FURABIMGres to sompatenthe above

Corgspectivel muhedivessheetsseentaininga plast ig@?ﬁ y;@lt@ the }% ﬁ a E Fo};% %I cer,
i respongi dhesi ts n ntaining a plasticizer, the )
tneC(prscribed a{eg, I?o e w\g%%ggia%ec%c? %Fepwaarg tﬁ‘peé3 pa%%!% fge_t%e%@ﬁé\ﬁﬁgthe
adh%wels%%g Strticture BXCESt thifa SoEsticiE et wras Aet comtained imeach
PLagdnesive fayérsTher; acohtactanglenwithattt aplasticizer on.thesu rfa%qenr
* cofancdherend fim was easyied by the same procedure, The fate of 3
change ip.a contact angle was calculated from the contact angle with'a
adhplff.:lsiicizerJ"and A contac Sa%lé?ed\l\%ﬁoﬁt”% ﬁé‘%?f%iié?‘by%ﬁé%‘éme The rate
T BrocdUlRE réBpéctively: J0043)1(6) Measurement:df:adhesivenessithe
conteleasing filra was temoverkfsemeach,ofthg - contact angle without

a plasticizer by the same procedure, respectively.
[(0043)
{5) Measurement of adhesiveness

The releasing film was removed from each of the
adhesive sheets obtained in Examples and Comparative
Examples. The adhesive layer in the adhesive sheet was cut
by dragging a utility knife in the direction from the
adhesive layer to the substrate, in a depth so that the
utility knife reached the substrate, to draw 11 paraliel
longitudinal lines having an interval of 1 mm therebetween
and 11 parallel lateral lines having an interval of 1 mm
therebetween. The parallel longitudinal lines and the
parallel lateral lines were perpendicular to esach other.
Therefore, 100 small squares of 1 mm x 1 mm were formed in a
sguare area of 10 mm x 10 mm {hereinafter referred to as a
cut area). A cellophane-tape [manufactured by NICHIBAN CO.
LTD.; CT-123} was stuck on the resulting cut area, and
wildly removed. Thereafter, the cut area condition was
visually observed, and an adhesiveness was evaluated, based

on the following criteria.



adhesive sheets obtained in Examples and Comparative Examples. The
adhesive layer in the adhesive shee{1 s cut by dragging a utility knife in
the direction from the adhesive layerto’the substrate, in a depth so that
the utility knife reached the substrate, to draw 11 parallel longitudinal
o lings having=ai: interwat at1 mmdherebefineen an arallel | | lines
whavingan.interval of 1 rrémaghne(g%pnetxvefen. The %?aﬂlé?%on@%t%g%%{%ﬁées 4pe
and the parallél [ateral nes were perpehdiciiar 1 85EK Bther: CrHetefors,
PAO0SHRAI Sqikres ofOmer & oAt wére formeddn bl sqaare area of 10
A miiex L0anmihereinafterreferredstosas ageytarea). fh%ellf)@ﬁ%‘ﬁﬂé%—tage
wadmaputactured hy NI , CT-12S5j was stuck on the )
wefesylting cut area, ar%}im dly ?é%%!@g .ﬂ%hgréa,terﬁf the cufarea cShifition
was visually obser/&d ahd anPitiHeshitheSs Was evahsated thaseth oh
CUthe FllolviAg eriteria. (17) 0: No transfer of the adhesive agent to the
- cellophanie-iape, wasebsenved 4nd g ahormaliy was.ohserved arqund,
we e O%(yéig%&gntaining orthogonal cutting lines. n: No transfe of the
adhesive agent to the cellophane-tape was observed, but slight removing
of the adhesive layers were observed around the portions containing
{OGgrthogonal cutting lines. x: Transfers of the adhesive agent to the
i ragellophane-tape were observed. [0044] [Table 1] Example 1 Example 2

8xample 3~ Acrylicester-~tcopalymer+g(C) 66-766.7-50.0 Adhesive N
st r-24-hours from stuck Tﬁﬁf@%irﬁn)lm D8I Adhésivéxample 3
C(;];%{ieln%t@ a%glf 1 week from stuck (mN/25mm) 3 25 88_Rate, of increag% (@),
Adh“"?lwo T% Fs‘jnlmmnnn strengthl (mN/25mm) 1118 880 2475 Rate of gel

Eontéfit (Tf 67 eF865 giger 24 -
hours from’stuck (mN/25mm) 20 i
Adhesive strength after 1
week from stuck (mN/25mm) 73 z2 58
Rate of increase (%) 19.7 25.0 4.8
Removing strength (mN/25mm) 1118 880 2475
Rate of gel content (%) 97.0 86.5 81.4
Contact angle without
plasticizer ('] £62.9 £2.9 60.5
Contact angle () 6l1.5 60.8 58.4
Rate of change in contact
angle (%) -2.2 -3.3 -3.5
Adhesiveness o

Q o) ]




Contact angle without plasticizer () 62.9 62.9 60.5 Contact angle () 61.5

60.8 58.4 Rate of change in conta

000 (18) [0045] [Table 2) C.E.

- (égggle (0) 2.2 -3.3 3.5 Adhesiveness

CE.CE.CE. _llLL1(*])2*1)3
i ' -66.7 66.7 -66.7 -43.3
*I) 4 1) 5 Acrylic as ester copolymer Tg('C) 66.7 -6
Eﬁé&wbsive strength after 24 (hours from stuck (mN/25mm) -110 15 330 69
[ TH21 Adhesive strength after 1 week from stuck (mN/25mm) 30 20 5545 70

64 Rate of increase (0) 18.273313 5,2 1:4-32 EP_\emo”i@_strength SJ CE -
(mN/25mm) 17602 850 5320 122034402 Rafe of g;e(lﬁq‘rfg‘rth &Qi%qé *1) 5
Acrgl 2:6%5-92.5 81.8 Contact angle withoUt piasticizer () 62:9162:962.
copgg BrGortact dhgle () 62.9 56.2/6310°70.1 6824 -ﬁate*tﬁﬁ:i?al:_geﬁﬁ confaet 3. 3
Adhangle=(0) (G <ty /10 2: 1A 3.2 Adhesiven eSS OX 00 1-C: _
houf@g;)fﬁ}g?rattitfedﬁxample 16646, As SHown in Thbles 1 a2, the adhesive 62
Adhshiests obtamethinaExamples 1to 3 were excellent]in the terporal
week fily gfitheadhesivérstiength, the' FemovaBlé pr)pe‘[‘i‘ffy‘? and 70 1 64
Ratgnti‘conmamtnating property to an %hejendgﬁ%-/ ) (%&5|\_/|$i1§>uni: :E(;,L; rlanh- 5
mdh hy after heattreatment -An-adhesive sheet-sample( :
R ey §U@§£ﬁeg§§pd by r[)u ting 85¢h|of theladhesive %heeﬂs@éia.mé(ﬂ 407
4t Exanple T i Eorparativel Exdmplel 1,cancba suace of aadhesives 1 g
Conf éhthe saiiplewras exposed by removing the releasing/fitm
plasticizer (”)m 69-9 62.9 62.9 66-3
Contact angle (°) 2.9 560 63 .0 701 o
Rat? ofochange in contact 0 107 0.2 Ny -
angle (%)
Adhesivenass o N 5 5 A

*i:

[004¢6]

As shown in Tables 1

C. E. =Comparative Example

and 2,

the adhesive sheets

obtained in Examples 1 to 3 were excellent in the temporal

stability of the adhesive strength,

and anti-contaminating property to an adherend.

[0047;

(6) Measurement of adhesi

An adhesive sheet sample (25 mm x 250 mm)

by cut

and Ccmparative Example 1,

0f the sample was exposed by

therefromn.

stuck by reciprocating a rubber roller
once, under the conditions of 23°C and

Lransparent polyethylene terephthalate

thickness of 75 um,

steel plate with an adhesive double coated tape.

wWdas

for 30 minutes, and then, under the

50% RH, for 1 hour.

ting each of the adhesive sheets obtained

was pre

the removable property,

ve strength after heat treatment

pared

in Example 1

and a surface of a adhesive layer

50%

RH,

on a

having the
which had been fixed on a stainless
The whele
allowed to stand under the conditions of 150°C and 0%

removing the releasing film
The surface of the exposed adhesive layer was

heving 2 kg (mass)

film [manufactured by
Mitsubishi Polyester Film GmbH; PET75T-100G]

RH

conditions of 23°C and

Then, in accordance with the method for



therefrom. The surface of the exposed adhesive layer was stuck by
reciprocating a rubber roller having (21 (mass) once, under the
conditions of 23'C and 50% RH, on a transparent polyethylene
terephthalate film [manufactured by Mitsubishi Polyester Film GmbH;
me PEIFL5T:1000)having the shickness-of 725 pmy, which bad, Qggr) ﬁéﬁ ona
aqistainless pl ith an_adhesive double coated tape. The whole
A vas allfovfgfjgt%tstgtﬁ%%%%eﬁhse conditions blf-‘f%eorcféh% (% RH Horsp of an
Trinutes, and théR LrtleF thE ConditivRs of 23 C24rd 150% RH, ford hour.
adbrrehy én aceordande with the anethod for (19) measuring an adhesive
strength,ras inaJ1S 4,223 7, the, adhesive sheet sample was remqved
Lsdinder the g%Qggons of %rfars lﬂ'I%gorﬂf %%%fnlfae Fin%g?/igéargﬂ%lgf 350@“ as
~ mfm/min, and an adheSiveStierigtl Was meastiréd "When theadhesivean
+155Heet BbtdinedirfExamplecl wassused, theadhesivestrengthwasd20 14 s
LownNi2E: mem sthahis, anhipceease-in.an aghesiv fter a heat :
xdFEAtment was Jow, A/vheirﬁgs when thg at%%h%%f%%% te&%ﬁed i parative
o, Somparative Example 1 was Used, tHE athe&Ue Stretgth was 280/mR/28n,
“ T P that is, B adhesiesstrérigih aftef areat treatmentwas rsignificanly
s1ointicased INDUSTRIALAPPLICABILITY [00481 The adhesive sheet
according to the present invention can be advantageously used as a
articular, a removable thin film as a carrier sheet used

ier sheet, in
IND@%ﬁ%&%%%ﬁ%é@@i%@%ard (FPC) and an optical member. Further,

[00¢eladhesive sheet according to the present invention can be widely used
as areomu@ndemavable. shegt-having a slightly-adhesive property.
canAlthough the present invention has bgeﬁgjesléri)égg with“ré rellr%en]c ‘fgnrion
specific embodiments. Various changesSard” hrddifiéitivhs obvious to
PAThgse skilledfin tRE@vtEdres possiblefwitiout sleparting:frem the seope of 4

forﬂ&eéﬁ@%ﬂhﬂb0§mﬂﬁtéﬁ»c@kAUﬂ§ board (FPC) and an optical
member. Further, the adhesive sheet according to the
present invention can be widely used as a common removable

sheet having a slightly-adhesive property.

Although the present invention has been described with
reference to specific embodiments, various changes and
modifications obvious to those skilled in the a;t are
possiblie without departing from the scope of the appended

claims.



1. An adhesive sheet comprising a substrate and an adhesi\_/e layer
formed on at least one side of the s[‘:?ésrate, character.ized in that an
adhesive agent contained in the adhesive layer comprises an acrylic
ester copolymer and a citrate plasticizer; the acryllc_ester copo_ly_mer_has
a glass transition temperature of 45G orless; the citrate plasticizer is
contained in an amount of 1.0 to 50.0 carts by mass (solid content), with

to 100 parts by mass (solid content) of the acrylic est_er 1 .
L 2%%%%;#(9% r ja‘ﬁapaslg?g%of%oﬁlé’lrdo?&&‘ﬁt if the*Bdlesive agant iArthedhesive
L2 ¥heSRETager s 70%lormbrent: Thedadhesiversheetiaceorging to claim
sheet acaording 1 dlam 1 of 2 wherom e aaesia St R e e
cearding to claim 1 or 2, wherein the “adht _
= adhes?\l/eg%gg}?scc?% $-finked \?vﬂh%c}&}]&s]sglin%ﬁ%g%g&ﬁ?@.l‘?ﬁ‘éﬁdﬁé@vé
RR A AR CBRIMG {o?ErRY olfé of ekaiifis 1003 twhereipa ratesof amincrease: s s
transntadhesivensteength rmeasuredsafter-a- week ;;r_prm__ the %ticgy}gcgf the_th
plaadnesive. sheet an g:nolyethylene terephthalate film,is Ot[/% A o
) respect to an dhesive strengthmeasure%l after 24 hours ‘tReretrom 25,
BY 1he adhesive hel4&Cording o dny srie sfclaifts 1 8 4pawriereinya rates

'S%fla cRange Inan absolute valueof a contact angle measured,on & ra¢e
of surfrce of-a pelyethylene terephthalate glgég@mi\%h%géége Qg§|¥§e digver

i o sheetisremoved after 24 hours from the sticking of esive’s
-s on the film is 10% or less, in comparison with the case wherein a

2. gggﬂﬁg@@%gﬁ@t@ﬁﬂgmeagcordinq to claim 1, wherein the
citrate plasticizer is acetyl tributyl citrate,

3. The adhesive sheet according to claim 1 or 2, wherein the
adhesive agent in the adhesive layer is cross-linked with a
cross~linking agent.,

4. The adhesive sheet according to any one of claims 1 to 3,
wherein a rate of an increase in an adheslive strength
measured after a week from the sticking of the adhesive
sheet on a polyethylene terephthalate film is 50% or less,
with respect to an adhesive strength measured after 24 hours
therefrom.

5. The adhesive sheet &ccording to any one of claims 1 to 4,
wherein a rate of a change in an absoclute value of a contact
angle measured on a surface of a polyethylene terephthalate
film from which the adhesive sheet is removed after 24 hours
from the sticking of the adhesive sheet on the film is 10%
or less, in comparison with the case wherein a plasticizer

1s not contained.



