- 3 F AY 200 HEAT ACTI VATED. ADHESI VE The present invention relates to
thermal |y activated adhesive conpositions that form adhesive filns whét&iltfi
the surface practically does not have adhesive properties and adhesive
films nmade from sai d adhesi ve conpositions. Adhesives that have as their
mai n conponent an adhesive polyner, also called pressure sensitive
adhesi ve (adhesive agent), and it is a material where only by the

application of pressure itHEARACTIVATNPDADHESIYE dhered. However, because
of the fact that it has adhesive properties, the processing properties for

punchi ng processing etc., are poor and also the positioning is difficult.

Then, there h . ' S . Of t adhesi ve
properties of ii‘itY %’Q%ﬂéﬁﬁsf?%ﬁﬁéﬁg} ﬁ%gé@“}ﬁ%‘? %%'%ﬁ'ggpéé}gés'ﬁ%tnﬁs f ormed
from an fopflhdhésive: AlganihereinQhc SurAiTR peactitA16) Gocs hot hiveRhERe: %Eérﬂcpﬂ{cp the
adhesive surface, by wusing an enbossing technol ogical process indentations

and pr otadhesivn §lras made femossatl adhgsive kemppgitiesnt adhesi ve properties are
hese.are snoot hed out and flattened and by

reduced, and en. by .heatin

that the adhe‘é&ﬁé“f%tnl"’z%f‘ge %&F‘é&?@ﬂ“ﬂﬁ?%ﬂb&‘b@fﬂ@é‘é’%Palyﬁﬁ‘f’-t%‘“’t‘Fi’é‘edreported
in the l¢i ' { NAUYRe, e S6GI, 14-1309583) .
INamel Y, J@Fﬁp?ﬁnﬁeﬁ?ﬁg%%r(g&%h?%«g&??'%g}gﬁg?he pr%%@gﬁ ﬁg&gﬁé&posi ti)oni ng,

t he st atapptitatiqurafipressinerisisanasily srdesntoatiyaniderell. Hyevenehdstduee s£uht Fxg, t hat
has a | ow adhesiye force relative to the material that is the subject of
t he adhd§piohhas adhasivnPEapRELES. thaarosessinproperties foppsnenomprosessigicdn, ars to be

conpl et ?ﬁogkﬁ&aﬁ%ﬁﬁf%&éﬁio?ﬁﬂoéﬂ@gﬁko;&%.s”‘mt hed out and flattened and the

adhesi v rce 1's creased., 76, 778 di scl oses heat seal adhesives

that contai n Pldny deepe dvadicon aumemiak dichAslogids Pathé EorroMdX theQHei Y|
chloride co Qggﬁrs. The vinyl chloride copolymers include copolyners of
vi nyl cHI"™8P¢THe € pARasHealps (that bavedbipdinglayecthap jsdpmed fromames. ~ Al so, as

an adhesj ! ' nt ai Qi ng, a.crystal l,ine
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adhesive filminside the adhesive polyner nmaterial a crystalline acrylate

conponerfhe appare dpes v Rrgparticnarededicehand shehbisleating shese bse snhictheddiuesi ve
et oy P b B B R bR
reported in the Japanese Patent Application Laid Open Number Hei-Sci 4-309583).
Namely, it is a method where at the time of the processing and positioning, the state of
protrusions and indentations of the adhesive surface, that has a low adhesive force
relative to the material that is the subject of the adhesion, is maintained, and at the state
where the adhesion is to be completed, the adhesive surface is smoothed out and flattened
and the adhesive force is increased. '

US 3,576,778 discloses heat seal adhesives that contain polycaprolactone,
chlorinated paraffin wax, and vinyl chloride copolymers. The vinyl chloride copolymers
include copolymers of vinyl chloride and (meth)acrylic acids or C1-C8 alkyl acrylates.

Also, as an adhesive film that has an adhesive layer containing a crystalline
component, there is a material that has been disclosed according to the reported in PCT
Publication WO 97/46633. By the adhesive layer of this adhesive (ilm inside the
adhesive polymer material a crystalline acrylate component is incorporated as a

continuous phase. Also, by this adhesive layer, it is relatively difficull (o lose the



surface (the adhesive surface) has adhesive properties, Consequently, 3 NAY
2004 WD 01/ 34715 PCT/ US99/ 26195 properties of nenory of its shape are) MAY 2004
generated and t he adhesive surface that has protrusions and indentations
as the secondary shape, is changed to the snooth adhesive surface which is
the nenory shape state (the primary state), and by that the sane way as in
t he abovedgfscribed t he easiness of the processing properties 5 and the
posi t i oniadbespredpenetandgo compleney dis @lsh adHeyoY ' eh adhesi ve
filnmns, aftef:r tH@ts age of tphe ypr ocessi ng agﬁmfﬁgs%‘@f%'f‘?g%‘ﬁéb?}%hq%i al
stages) Pyriacs( ad&;g,&j,gq: gicfacebhasqadhesivepoperties. bConkicygerslyr f ace possessi ng

fil madhesive. In the case when the binding surface has adhesive
properties and not only that but also it has a structure containing 10
protrusions and indentations, the elimnation of the inpurities that are
adhered at the time of the processing and positioning, is difficult. Al so,
in order to reliably sustain such binding surface with protrusions and
indentations, it is. necessary to have a specific liner (a nmaterial where
the rel ease surface also has a structure containing protrusions and
indentations, etc.), and the econom cs are also 15 conplicated. Al so, the
Tg of the adhesive polyner material itself is relatively low, and the
thermal resistance properties are also |low. On the other hand, adhesives
are al so known where adhesive properties are generated or increased by
heating, and they are so-called thermally activated adhesive. In the case
of the thermally activated adhesive, it is also called hot nelt 20 film
adhesive, or heat sensitive type adhesive. Also, in order to increase its
bi nding strength, the material is also known where an adhesive pol yner
material and a thernoplastic resin material are conbined. Regarding the
thernopl astic resin materials that are used as thermally activated
adhesive, there are many types, for exanple, it is possible to use 25

pol yester material. For exanple, in the reported in the description of the
Japanese Patent Application Laid Open Nunmber Showa 56-501131, thernally
activated adhesive conposition material with inproved thermal resistance
properties, has been disclosed. Nanely, it is a adhesive conposition
materi al that contains
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(1) approximately 100 wei ght parts of a thernoplastic polyner materi aB’MY 00
(i1) a 30 cross-adhesive (crosslinking agent), and (iii) approxinmately #rom
1 to 100 hetgmparts of an organic polynmer material that uSodr RIS ex
nunber of un;c}%‘l onal radicals that can be used for the croﬁgfi nki ng
reaction with the above described -2 3 MAY 2004 WO 01/34716 PCT/ US99/ 26195
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I s possible iently increase t resi stance
Al so, |8 temdahspogifiorsitg prdpeaiespisligcrasdedvat ed adhesives, usually, they do
not have adhesive properties at roomtenperatu hat it
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reported according to the Japanese, Patent A%I.i crt%tion Lai d en .Nunber
Hei - Sei 8- 12ihesige propgtien@nd BRfheBlyy dhat 111t iy dbiRas oh SHECRA? O UM AES | osed

that cqpt ai)é}t%trﬁgénﬁxg@%d%ﬁfaiﬁiipé‘m@%ii?ﬁ atidAbrahe AHPSHicshROA% WiheredMatt hi s

patent rep ernopl dsti c adhesive polyester, and as the
adhesi ve poihgnimie btler prakessimganidypositionjngtie diffienlt.y IAl®, duicdderytoerelisipol ymer

material, are corr ondi ngl en as the e es.. I n the case of thi
corrpolsi ti onsq‘rﬁ‘ﬂ%ﬁ‘i“gisg‘ﬁag‘é &'Eyafcg I#fﬁb@%"i‘é’ﬂ?“f ﬂgsqﬁ#@?aé‘o% 1 'i)ﬁﬁ%%sﬂﬁﬁr alt ;Son
of the 20 Sd \Bedifil YITRF (ABRALNA whlE thDGeleher SRRlcasdlis haslhesthyeure The

reason for that i so that the coating properties of the hot nelt adhesive
agent at t heortainimgwipertnisionssand oatlentationsa di¢.uiatd sthet econamics nfeealsed, and

per i od o1 1 FIRPRYEn AReriva Redt honT e ree R ity BN )Y ar Cor
the coatingafeGBMNRE] fellstaRt@pRPenichareilYo low) the case |

On the other hand, adhesives are also known where adhesive properties are

generated or increased by heating, and they are so-called thermally activated

adhesive. In the case of the thermally activated adhesive, it is also called hot melt

20 film adhesive, or heat sensitive type adhesive. Also, in order to increase its

binding strength, the material is also known where an adhesive polymer material

and a thermoplastic resin material are combined.

Regarding the thermoplastic resin materials that are used as thermally

activated adhesive, there are many types, for example, it is possible to use

25  polyester material. For example, in the reported in the description of the Japanese

Patent Application Laid Open Number Showa 56-501131, thermaliy activated

adhesive composition material with improved thermal resistance properties, has

been disclosed. Namely, it is 2 adhesive composition material that contains

(i) approximately 100 weight parts of a thermoplastic polymer material, (ii) a

30 cross-adhesive (crosslinking agent), and (iii) approximately from 1 to 100 weight

parts of an organic polymer material that has a complex number of functional

radicals that can be used for the crosslinking reaction with the above described

2
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25 of this conposition material, it is a material that is nore appropriate
to be used as a adhesive of the type that is liquefied and then used, MAhAH
the material used as a film adhesive, where by heating the adhesive

properti egodfinkfg binding surface are increased. In the deggnispsrelns
reported according to the Japanese Patent Application 30 Laid Open Nunber
Hei - Sei 6-256746, Japanese Patent Application Laid Open Nunber Hei - Sei

o- 339556, ?ﬁré&ﬁﬁlﬂﬁ Sa%g:ﬁ“h‘é%@ﬁbédel ﬁ@sﬁ%ﬁﬂh\éﬁnbﬁlﬁstﬂeﬁﬂyﬂkﬁﬁﬁm ittifat is

formed fro on materr al easthetherrmplastlc resin -3 - 3
MAY 2004 \@Jasa&veaéme ;!BC)?B&idS%/pBBm%hmt@u and as precshowg desasibed osgani¢ hen an

dth i nk]j f
Che ‘Above lemem@Rerilod Jo RFYIS 15 LsBePyaroaiss BRaL 8 ighaipe iy ©
. preferred t%h%%llsy.ll_tér Z%gBBEF{HeaAbowﬁEscﬁB@J @ﬂd@.ﬁudk"hg hfeniOl BGIdssIbl2 t6 ALOOXY |

X or an epoxy radical Usually, t he adhesi ves
in the f50r ndittbcfdnates ok hailyxao@aumhl eln rthel aase rofc such gpesslinknd) theamabbys, are
used so that after the punching,

t d
Bort S " aopmeaien oL OB AP hRLRhE
proper t i es &,%Pﬁ%agegﬁan\ég @F,g&%; | eR)<8! i RN éa@éfpcﬁ'f aadhr ther@bllpRtivatedat el y

25C) are as 0SSi and the materials that practically do, not
have adhesi yd};eilﬁ}epmpﬂty, ity do eotelsqve cidhesive PIOPEDISE AhIQROM MeMBREratigey apd ng t he

dh f | \ h I
?es.ei'téﬁie e R Y e T

pressur ANESEY §n RUE BlselodéPadMetive BAPORItiDA (n€atérée, ﬁmﬂﬁ'ESleeS of
appl i ca El%pgg%tghe ot her rklland in the case of the copbinati 0:}, ﬁ%{’t he

usual adhespulgmeﬁs patl gomeaineseanst begausgref thatelt indihet ssinceease thePindipg, i al |
t he bonding surface of the film adhesive was not prevented from havi ng
adhesi ve préﬁS@H‘ ‘es. And in the case of film adhesive where the bondi ng

surface has adhegjvghePsBPChindeSn thd désripibn rqm&:dbéaeotdmgm e Idpenqspobl ens
associated with the previously described _adhesiv

adhesi ve polPatest Ap@heatncm Law néﬂum‘aqfeﬁﬁlr%elﬁég“‘ﬂs’.&a'i 1"?‘%? 6‘#*}“-"'&"8 20
i ncr easg%t P ofo by i 585 SFRRRES B dotairk'F 16@RlopfASi¢ BENRIRS A an

i nvent i A&
adhesive polymer. In this patent report, as the thermoplastic adhesive polyester,

and as the adhesive polymer material isooctyl acrylate - acrylic acid type

copolymer material, are correspondingly given as the examples. In the case of this

composition material also it is necessary that there is a phase separation of the

20  adhesive polymer material and the thermoplastic adhesive. The reason for that is

so that the coating properties of the hot melt adhesive agent at the time when it is

coated in a liquid state, are increased, and also, so that the adhesive properties are

maintained for a relatively long period of time (even when after cooling it is

apparently solidified) after the coating technological process. Namely, in the case

25  of this composition material, it is a material that is more appropriate to be used as a

adhesive of the type that is liquefied and then used, than the material used as a film

adhesive, where by heating the adhesive properties of the binding surface are
increased.

In the descriptions reported according to the Japanese Patent Application

30 Laid Open Number Hei-Sei 6-256746, Japanese Patent Application Laid Open

Number Hei-Sei 5-339556, a thermally activated film adhesive has been disclosed

that is formed from a composition material, where as the thermoplastic resin
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activated adhesi ve conposition material whereby it is possible to for ?1@? 2004
adhesive in the formof a filmwhere the surface practically does no

possess preeduie16 sensitive adhesive properties (in other wercHwsy9/161955
"tack-free"), and the problens 25 associated with the previously described
adhesive filmcan be solved, and also, where it is easy to increase the

bondi ng f or gfuerENg pPRERSE VesinHRIthbR Ba epdkyofeSil afidtiei oresslihkinghgemsdescr i bed
probl ens, provides a thermally activated adhesi ve conposition terial,
char act er i zedntaipedheln theccasehef the abayeadessepediadpesivs ReRAEAtYRE H@Y%f
conposition materi.al that is, formed 30 f [ r a

pol yest er, M?@I’t‘ﬁés @'ﬁg"\fﬁedéegtcli fsbzbrdna%crfﬁ!ag’l%ggntggl%%g%ng%tﬁ?glm{%n bins in
i ts” ol ecul g,y Pydro@Acta@BeNS} af @bxgahdicall groups. The invention al so
provi des adhesi Ve f11ms conprising said adhesive conposition. -4 -- 3 NMAY

2004 WO B1/ 34716 UraNyShe adesdas i therfarm @f fidme hattane prakiq in elestrica]tire

adhesi ve of the present inyenti,on, At Lt a : [ f act
that the adRBRYAEOPYI e Enit thag #s"?é(}h?}?mgﬁighpgla dlg]%gﬁé\llﬁ{‘?l thgm%)o yest er
material, igidcRoRIp&EP eidlals bbnde@Ntand Nechubel 4 thatt éc gbed HY thoxaghesivel

phenyl radicals. In the case of such adhesive pol ymer 5 mat_eriél, L&g
conpati bi | i tpyoparigsetthé @dhesivehpropertissay seQm temPErafitgnat appIoximately 25"t er i al

where the adhesive properties af..the Y | 13 r : room
t enper at ur e,ar%éﬁ\{‘ﬁ‘éf ?frg%stsfb(l,%l Ef"@ %ﬂei%atﬁgggd‘?‘xﬁﬁé"%gg%@a@é%‘ I)H% %’ﬁea dggsdg%
pressur gosenbpdriies adhapedidly hfprbgsatdli Hisd,regarding' theiadhesios for efeetridabs. On
the other hand, because at the time when it is heated, it. shows hj gJ}

adhesi ve pr cpphcations, therejase many cases avhess thearlalsys@nEh RIOPETIES AESEGRE

adhesi on operation, it d Lkl e,qto ' : ehieal

Subj ected t P REY R of thaf Jsd %‘%h%&?g{’g? %@?‘SE%"S\%@?%@‘“ ) et
Regar di ng t hgyprspeiaes for etese typeb of agiicetistascri bed pol yester that is contained

range of . 15 5- 500Rhg AT IEBATGReraFaG yhe Compusin Sty daiAl APette 45
oo 1L B ) B DPABIESHR sty 1o
of the adhesfilweadtpsivesidsimn preaested dfom haxdngadhesive properties. And in the case
of film adhesive where the bonding surface has adhesive properties, it is not
possible to solve the problems associated with the previously described adhesive
film. Also, if an adhesive polymer material is not efficiently used it is difficult to
20  increase the adhesive force.

Consequently, the goal of the present invention is to provide a thermally
activated adhesive composition material whereby it is possible to form an adhesive
in the form of a film where the surface practically does not pOsSess pressure
sensitive adhesive properties (in other words, it is “tack-free”), and the problems

25  associated with the previously described adhesive film can be solved, and also,
where it i5 easy to increase the bonding force.

The present invention, in order to solve the above described problems,
provides a thermally activated adhesive composition material, characterized by the
fact that it is a thermally activated adhesive composition material that is formed

30 from an adhesive polymer, and a polyester, where the above described adhesive
polymer material contains in its molecule hydroxyl and phenyl radicals or groups.

The invention also provides adhesive films comprising said adhesive composition.

-4-



the contrary, if that contained amount is too large, there is the risk that
a high adhesive strength imediately after the pressure adhesion i s hidY 2004
obtained. On the 20 other hand, regarding the proportion contai ned of the
above deww dimathéadhesi ve polyner material containing two FCOAPEHNAP
radicals (a hydroxyl radical and a phenyl radical) in the total

conposi tion of the adhesive material, usually it is in the range of 50-95
or nore wei ght Abcoadidlg po ahe thabinglly iattivaged adhdsverefiie ppgsensBvEBlioilhht % 25

Regar di ng the above described pol yester,, as. | ong R rd.al t hat
at  room thefpasr #s u‘P}@f"(%EPBXS’Fra?aEYJ P P‘?hf’ls‘sf’eppggfnlegat:l.'?tyqsng}rglggdfﬁgsi ve,
and al so, . th, Bas &;Ft}{stth?! bdlE ' PREFILI, 65 A€ a0 Dt iekbadinepianitheat i ng,
there are R0 partPcular Ti'mtations. However, polycaprolactone is

pr ef er r ed. mdleeule Asidysaprandapttenple radicals.) Ia thelopes pEsuethadhasiveopelyMeEd by t he
pol yneri zation of 30 capr.pl actone contaj,ni.n ' rial s Qra(ii) it
is a pdl yaselernalyibe é’%“gﬂl%ﬁ?perﬂ?ﬁ tw"ckbtﬂ%ﬁgﬁég’%%y '[A geern;‘%hgr%r\%agt %n% open

ring pol yngri.zaf ' e reptrakbNed thd adhdstvenobrposition imatérid atase of
t he corrpors];{ja1gi1!|t%'%Ilt %t@reeg%&%hﬁgt c%rn ains the above -5 - 3 MAY 2004 V\¢])

01/ 34716 RGHHUSORpAGANBE card dscpiabiechllydeléminatedp aingneempaigd pr ieayFe act one,
it is a mterial where because of . ..the crystalli '

pol ycapr ol PSSR SCTRItIVE G st’?é?_rﬂe?aétwléﬁ]efmgll r%gttahﬁe:éﬂoﬁgn @%dhﬁggﬁ}'lsgt.h?r
properti esy, ROWENRke atthe UHRL WHeh itli Redtgd, Nc sl tigh adieesive propérees, and st rong
bondi ng strength appears. Such effect is especially increasgd |2nthe case 5
when tie adimaens whirgben thatmes ipaesseieaadhesiAP APSEIOR. 1118 PRSTRIEIPMAYE ¢ he

same time  a hydr | radi,cal,.and . i | leSivkY pe
ol yrer  mab@E of fresenal SunEEs f TR GRh ek 3 AL Sty D
propertiesg, en such acrylic type polyner material and

pol ycaprol act 6ne, are especially excellent. Thg %helr mal |y activate
adhesi ve conposiRegardingthomappritionof He agpes descrioagpp H%ﬂt%ﬁ%‘sﬁ%‘ﬁg}e bl y

cont ai ns a.cr,ossl i.nki agen: that it d.S.1a I Wekecrankbeoft her nal
resi stance"brﬂbep tfﬂi géngh%cﬁ% 1&5 retft??i?léa l#TF“!C‘?rﬁnalt’ ng@fg Flelg:isves usedtgi n

el ectrigal stmeggp%, @Ad pedferabBNi ie e iraideyof 10K weighehe. riéshesampaent t her nal
properties, can be effectively increased. Theblt her mal J ¥ acf.rin\l/n%eegleadhesi ve
conposi t i oef i pelyesteranaigrial 15309 smakhelt 1s not possidle 1o practicaily €l

room temperature adhesive properties of the adhesive composition matenal, and on
the contrary, if that contained amount is too large, there is the risk that a high
adhesive strength immediately after the pressure adhesion is not obtained. On the

20  other hand, regarding the proportion contained of the above described adhesive
polymer material containing two functional radicals (a hydroxyl radical and a
phenyl radical) in the total composition of the adhesive material, usually it is in the
range of 50-95 or more weight %, and preferably, it is in the range of
55-89 weight %.

25 Regarding the above described polyester, as long as it is a material that at
room temperature (approximately 25°C) it is practically non-adhesive, and also,
that has crystalline properties and can be melted upon heating, there are no
particular limitations. However, polycaprolactone is preferred. The
polycaprolactone is (i) a polyester that is obtained by the polymerization of

30  caprolactone containing starting material, or (ii) it is a polyester where the polymer
unit obtained by the caprolactone open ring polymerization (unit), is contained in

the molecule. In the case of the composition material that contains the above

.5-



15 present invention can be al so used as a type of adhesive that is_Lgsml{ i
it is liquefied by heating, however, it is preferred that it is

advant ageoneloy3ased as a fil madhesi ve where the adhesive pCaps9e2&9s of.

t he bondi ng surface are increased by heating. Nanmely, regarding the first
practical inplenmentation of the present invention, a film adhesive is

suggest ed t Radcribed haRdERE Jdaet iRt piIpprolesiond, e adRateHelr whdrebeamise véit ed
adhesive conposition material and that has the desired thickness. By using

such fil m adheesiyst]lization of tlos pplycaproligtongs al wom tepRFEataTe HealmMost hagypR si ve
properties ar ractically.elimnate and . p sure
sensitive a&ﬂ@‘s"? o PIQRErtjes; howeyel, ﬂ’é’l %F?ﬂﬂ‘g’ Hggnﬁoﬁgﬁg{ﬂ%ﬁ%ﬁf ‘?Z@?‘gﬁdaﬁﬁ“z

properties. s%n% bBRdiIAL Reenft@ndppedrs. t Hicht ¢t G etpreialigantiegsed in teaase hi gh

adhesi ve properties and 25 because of that it is_a material whereby because
of the hgh vwendhagdliesiveepolyaercmaissial that eerjping i Hemeleculmat Piecsig itime

adhesi on oper,atjion.th terials subject. | ed to
each ot her. 2RYEPHH! ﬁ@‘ﬁfﬂg“g&@%‘wg”’%@ﬁ ?rrllsera B(r)'flﬁ elr%i tiﬁ@ﬁéigﬁﬁé?@%{?ﬁ?ngﬂ? g t he
present inegLiaAte ofithd RO 1IAS thd coMpRityypropertias Getvaden subhtacsivveype

adhesive properties at 30 roomtenperature (apgoxi mately 25C), and that
is fornmed seoiymaer matetarandipelycaprsdacions; arerrspeialey ¢¥¢elle®t nol ecul e a hydr oxyl
radi cal and a ph | ,radigal, .there ar Li.cu L IO, or
exanple, it is posd Hieamg L%Bvﬁg?yqdl%gg%l%%g %F{t/lﬁgrés‘%gfdéhéqtgg{hkm\ 5004 WO
01/ 3471§0PCRAL&9Bn3fdRRbN Léithinsa duttidkogageypeBeapatl iy iea materaliwhere ( NBR,
etc.), styrene - butadiene type copolyners (SBR _etc.), oI.X[uret héines,
silicone typhe pberynabesistance DrRpgHICS thal arfe reaisdsfrom His) 'S‘Fﬁlgﬁ FRsrd dl, it
I's possible to use. one t . Of i Wals IV : and
it is also p%%%ﬁ‘%ﬂ?éﬂf%ﬁpﬁ? 1%1%0%551 %’@3%@?@8?% r{ﬁéo? ms*o\'%érlgtlranﬁ%{3 ﬂ%eﬁgﬂ ﬁgﬁérlr‘g%lgéri al

cont ai ni Ng Zcag@berstectivelpaicr@fsed.nese materials. Regarding the pol ymer
material that contains In_ its nol Ecul e .the above descr.i

r.i.bed f&lnct i onal
radical's, it is alhatkermally activated aghesiyhcampysipen Jﬁ%‘FT‘Q‘a?"rCSﬁ_'"%§_Prf§eas t he
startinggm dnt 'inveéhil Mol I8l £00UPhd) oFRNAERYe PRI SISSTHeBts! A isi LS
nol ecul e a roxyP 7adi cal and Nohomer s possessing in its nol ecul e phenyl
10 radical . Kyuefietl byshating, howeed, bps ipeeferréd diat v ist atvapaggonsly psed ana
Cei;(;];rg[ g,”t C;‘r’ﬁ@;g Q&L\mw& grégtﬁgzgﬁegﬁe &Bger%‘és” to? Ithne:elg]lon'dri]ng,t erfar{;%l are l’:'rlncereigs]:ag r

by heating. Namely, regarding the first practical implementation of the present
invention, a film adhesive is suggested that is formed from the above described
20 thermally activated adhesive composition material and that has the desired
thickness. By using such film adhesive, it is possible that at room temperature the
adhesive properties are practically eliminated, and compared to the usual pressure
sensitive adhesive, it is a material that has high thermal resistance properties. On
the other hand, at the time of the heating, it shows high adhesive properties and
25  because of that it is a material whereby because of the high bonding force
developed through a thermal and pressure adhesion operation the materials subject

to the adhesion can be bonded to each other.
Regarding the adhesive polymer material used according to the present
invention, as long as it is a polymer material, that shows adhesive properties at
30 room temperature (approximately 25°C), and that is formed so that it contains a
polymer that has in its molecule a hydroxy] radical and a phenyl radical, there are

no particular limitations. For example, it is possible to use acrylic type polymers,
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reacted and they are changed to a hydroxyl radical and phenyl radical

Here, one exanple of the preferred acrylic type polyner that can be "u%EI&Y 2004
according to the present invention, will be described. It is a material
wher e as ywhe1a4h9 Starting nononer material, the raw nateripcpusswioiss ng (A
1 or 2 and nore phenoxy al kyl acrylates, (B) nononers containing in their
nol ecul e a hydroxyl radical, and depending on the requirenments (O
(meth)acry ac 16RO VBRI iet€Y] steay dbugdicae ttiyge usual
met hods | i IgItﬁIeorﬁlgﬁgikkI/gp%mbIsylﬁ%%ol ynmeri zati oﬁ ggol ution e

pol yner i zatopﬁlymagqsmreat) qmlyptﬂtlyams isgrone fype Q@Y@Géspéﬁs%‘?gafdmg the

pol yneri zat | on, et he. mat er I S_man fac
descri bed A&hs Y’(‘ﬂ)maﬁ‘e&‘PI é%éﬁﬁ?séb% FhBiaXY g?‘f“lyfl{h% ?dﬁ?;mttep%a enoxy
propyl acr yl gt uaIﬁI nd &R 4 %%%Ie%ﬁoﬁheaﬁrdchﬁeab%ﬁn&ﬁ&'ﬂfm kee ehixebmponent

(B), for exanple ydroxyet y acryl ate, hydr oxypr opyl acryl ate,
2- hydroxynmdngﬁal&omytimgz oinhydt)qnxye these !mtteﬁ& rylate, 2-hydroxypropyl 25

met hacryl ate, hydrox OXYypro (oF hen, as
the above descri¥%d EI:I(E% ‘g II’P%CT&[@II%I Z&ﬂ%ﬁtaﬁls teg s"q &IggsLIsIgthIgedtq gv%-s
n-butyl acrylaj b%g mhg&%g%m@ﬁg Yik 34 8 mateRsICthyl lsaabwraaeby poBinteyizatiexy|

acryl ate, etc. ve described conponent
hydr oxy- 3- pisamgoesithe spytingamoydmess, rast waterigistthati %“Sa"alné’ﬁﬁ’l"“é’-f é’IOF%aS‘W it are

wh t h I | e. bot h I
a0t cal - o Belseer YRRk maicar 1t Ponpiel e BT RARIR PRFTY |

i ncreasgg t I}%aﬁﬁ’m@ﬁ i3 lalsoYa Qfdapﬁﬁbh QfSaﬁHr th&ﬁol_f;tﬁhlaasatm ﬂc&'qrmrﬁmmcirmh al
relative to the polyester naterial. -7 - 3 MAY 2004 V\001/34716

PCT/ USQQlZEﬂt@nEaIRagatr sliengprtdinedyito fror mokpsulenkEP Bxample; B3O8 RAIII AWer unit,
Dt cont a1z U5 AP JAEL| RECh Bl WP e gt el contalne 1o
total nonomer unikg, @ﬂé leX@elplerairthe bI’lﬁerrabmmhempe(ﬁk)lylandthaoltpm)hemseq B))
usually it is 70 wel %and above, refe I i s 80 oand
above, and asspeshagta \?lemr@qeemwymﬂ» w*f?e SS%@FQ II‘ B2 AT I)% aIs th ¥ he
Funct ol e Ponbd; BANEL TR B TERIERILR O T © b (o
- phenoxy alkyl acrylates, (B) monomers containing in their moleculc a hydroxyl

radical, and depending on the requirements (C) (meth)acrylic acid alkyl ester, are

copolymerized according to the usual methods like for example, emulsion

polymerization, solution  polymerization, agglomeration  polymerization,

20  suspension polymerization, etc., and the material is manufactured.

As the above described component (A), for example, phenoxy ethyl
acrylate, -phenoxy propyl acrylate, etc., can be used. Also, as the above described
component (B), for example, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate,
2-hydroxymethyl acrylate, 2-hydroxyethyl methacrylate, 2-hydroxypropyl

25  methacrylate, hydroxy-3-phenoxypropylacrylate etc., can be used. Then, as the
above described component (C), for example, it is possible to use n-butyl acrylate,
isobuty] acrylate, isooctyl acrylate, 2-ethy! hexyl acrylate, etc.

As the above described component (B), hydroxy-3-phenoxypropyl acrylate
etc., materials are preferred, that are monomers where in the molecule both a

30  hydroxyl radical and a phenyl radical, are contained. By that, it is possible to

especially efficiently increase the compatibility properties of the adhesive polymer

material relative to the polyester material.
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conpatibility properties relative to the polyester nmaterial are also Ay 7004
decreased. Also, regarding the proportion of nononer units derived fzi’BM

t he conpo BUHE;)“ that is 10 contained in the polymer unitgcpisdhgidsot al
polymer material, it is 0.5 nole %and above, preferably, it is 1 nole %
and above, and especially preferably, it is in the range of 5-15 nole %

| f the anpbunt co ' ' f h&reuniC PRI QBRMRAtns(B) 1S
too low, there igég}%{gﬁ% @E p%%ﬂ@?%gﬁtdgggb iﬁﬁg}efﬁgﬁ ve in'the generation
of suffici emhelapobé dbscriteé 3wedufiaional raficaisezontpingd Dt pajyoer units abthee) 15

I medi ately after the pressure adhesion. And if the armuntt gont %iﬁned of the
units deritpsal materaliofdhe aaheshentolymyr (nameby, tRal MONPAISE YNy JEiYed FAP { hat
the compatiRilit tias LV by 881\9EichR LS ahadl abwosll d be
decr eased. %é:gééor%‘lmr{%hfﬁg‘ﬁggﬂegsl ecﬁ%%tl sBrY)é(r)ustrurgtﬁ}éE?ééll t hat gi‘s_ used according
to the 9reprférablpuentsooncights’landgbaee, thd espesially préfecably, fleis FPexaght %o

I nvention are not 20 hindered, in addjtioon tq the,above, descri bed it%m ymer

material comhirhP¥y t¥ethendmewiicEouHasd oL qingaf Vftﬂeéscﬂe%jr BINHAN TR and
the phenyl tadhifile) thd whSaflitha? GasichlsCis IQAIoROLNFEYis Mk el thithetle does

not contain escri two functional radicals, is also
cont ai ned. tigmpatibilityt prepeatiepraldtivertoitie pdlgestert materialirae alse dgenegsedr Alpateri al |

of the above described two, functional radical h oxyl radj sal 25
phenyl radi maydlebm%rﬁpwaoaa?mmeé UB%%JQWHFS"%‘ﬁg\g"g%f(mﬂ}%“&%@bb“%gg '

preferaply, .o -,,gﬁiigw\ga gﬁsg‘e{m@mmgm@r Po@PrQreﬁdQ@;ﬁl,ahIiyogrﬁb&r%mm, it is

90 wei g % an her". regardi ng thé nol ecul ar wei ght of the
adhesi ve pohyow preferblyalit, isilt mble Yegmddibase,| andgesaecially peefeiablyi i s ietheange

where the desired adhesive sirength is 30 ge at ed d I he
wei ght aver &‘{:{EerPglseE%P‘é’lle I\%@i fgﬁ'ﬂe raoury ?H@'Wgn‘ﬂﬁf’%fmfﬁ“%%od#%aé%%" t so,
the same Wa.kéoﬁ@ohéhtt@g 5486 180, tiFe RE GRS HER tRANRI WbME bealheffettne Brd di ng
to the previouS technol ogy, together with the adhesive polynmer -8 - MAY

2004 WO 011 énestiCol US'ﬁQ?eﬁﬂimmfesiwalfqrcp.t(fqrge.xaqng&, Bésléﬁ'/ﬁpém@d”beg%)gan
he st o PAMSHIAHE AP LE RS PHUERIE BT a0 b the Fndlich doftair CRIEINTTE
option if the;sRPHenIME CohpodemdBF S 166 High, MnEre ié theaiskaharthakompatibility
crosslinkabl e by using heat or a radiation beam (ultra-violet beam
el ect ron begmoperties relative to the polyester material would be decreased.
Regarding the adhesive polymer material that is used according to the
present invention, as long as the results from the present invention are not
20  hindered, in addition to the above described polymer material containing the two
functional radicals (the hydroxyl radical and the phenyl radical), it is also possible
that polymer material that does not contain the above described two functional
radicals, is also contained. However, the proportion in the total adhesive polymer
material, of the above described two functional radicals (hydroxyl radical and
25  phenyl radical) containing polymer is usually 70 weight % and above, preferably,
it is 80 weight % and higher, and especially preferably, it is 90 weight % and
higher.
Also, regarding the molecular weight of the adhesive polymer material, it is
good as long as it is within the range where the desired adhesive strength is
30 generated, and usually, the weight average molecular weight is in the range of
10,000-100,000. Also, the same way as in the case of the pressure sensitive

adhesive according to the previous technology, together with the adhesive polymer
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5 etc. ). The crosslinking of the adhesive polyner material can be do_ng NS 981
crosslinking prior to or after the bonding to the material that is th
subj ect of the adhesion. On the other hand, regarding the nol ecul ar wei ght

of the polpashkefie Material, it is a good option as |ong aspctauss/Eehi n the
range where the 10 predeterm ned adhesive strength is generated, and al so,

as long as the conposition material practically does not have adhesive

properties ahefiA0Mi} SRBPoRéibeqo udPEn aakdicsiandriag seenei Ao, ay bongges it
nol ecul ar weight, it is usually in the range of . 500-200, 000,. and

pr ef er abl y,is wathirsthei rehgewheére théregeltofrom theoresers, inpentiop are fet hindered,dhen t he

nol ecul ar weight is foo.low, there js t i sforce 15
woul d be dééﬁgasae%‘?o‘%%m&n’wlﬂl’?ea coéfﬁtciﬁé?rilb%ia% Fﬁg& BQQ@E{A}%% it 1S ttfﬁgolghi gh,
the conpatiBidihkibl@bPRRIHe RSt beh ddideor Bednh Quladhvasieniseapn|efeveronriseasy i al ar e
decreased, and there’is the danger that the elimnation of the adhesive
proper t iSes @é.).t h&he cwasshiskingoof the edbesiveapolymsm Matepal £2%irRe J80E PSbicone

difficult. Regarding the ther | vat i e terial
‘accor di ng 9289@8 mggbrbqrég eorﬁtafygﬁ\bjéeyn?q%giﬁ#g ﬁﬁga'ﬁﬁgxgar%gﬁulg gg?gl?%%i&gcg tL“ﬁr ough
the usual ndgelign operations, all the raw materials are honbgeneously m xed

and conbi ned. For exanple, adhesive polyner material, p&%est er, solvent
agent, crosslinkDngthegether bandedegrsgdinadiig lequa Wel r edhg Polyaster

addi tives, are nj xed. and_combi y 1,00 a M, Xh B Y REE W hdré K@e@
Hononi xer , ’é‘aﬁr’gl’\e%a}syangé%%pggg.g o é‘gc'ﬁalcs)f ESH‘?ﬁe mater i ars i _s‘=
honogengpushidetiefrtipkd adh@ivedittangthsie ¢eneratdpynd 4isd, as lorigsagibe sohipesition
prepare the |iquid state conposition material. .Regardi nﬁfél:[l his |i qé;ng state
conposi t i onmaterie} peacticallsudegsynot jhave adhesyveprapertigy At oM FRERGUEE 560t i on
where the abov rj |LE I tehd al ndusilly! induef fa@fe oInd the
second sol u?’?pégssg\ﬁ}(r;edt gglgg%@ﬁ%e@gﬁc%@; “(I:ér?%si E!i| I ilrl1e S%Il mer i sg30

li quefied, &p@200100, addprefenitilncd js wittint the ragsvef HOAL1VBEH0.admebg asepol yner

TR Lo Tt e USSR 0, R BB R B R a2t
then this - QouldbMalerd0d, WA 37 donRAT/ HSH/ @8d Yhen it is too high, the
compatibility properties relative to the adhesive polymer material are decreased,
and there is the danger that the elimination of the adhesive properties of the
composition material at room temperature would become difficult.

Regarding the thermally activated adhesive composition material according

20 to the present invention, it can be manufactured as through the usual mixing
operations, all the raw materials are homogeneously mixed and combined. For
example, adhesive polymer material, polyester, solvent agent, crosslinking agent
added depending on the requirements, etc., additives, are mixed and combined by
using 2 mixing equipment like a Homomixer, a planetary mixer, etc., and each of

25  the materials is homogeneously dissolved or dispersed, and by that it is possible to
prepare the liquid state composition material.

Regarding this liquid state composition material, usually, it can be prepared
as the first solution where the above described adhesive polymer material is
liquefied, and the second solution where the above described crystalline polymer is

30 liquefied, are mixed and combined, and the above described adhesive polymer
material and it is prepared as the above precursor solution where the above

described crystalline polymer material, are homogeneously liquefied, and then this
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conposition material is fornmed fromthe dried material obtained fro

precur sor ﬁ?'ﬂﬂﬂﬂ@- If this is done, it is possible to forprpuseesids C -
nor phol ogy fromthe crystalline polycaprolactone and the adhesive pol yner
material that contains a hydroxyl 5 radical and a phenyl radical (nutually
cont| nuouS SllShlsuaEs died, Jn@ AR i Ehdrfhall9 5G4 bitheale Cdrapshiion
denonstrat 't he above escrlebé properties (non-adhesive properties_at
room t enper siaturial Bridrined)froadihe siried nstteren gbtaynedMiera dhis preqursor isalutigae If when a

| i nki ng.agent is. added,. | third_sol.uti |

Cr ossl | nki niingoens.oi dacssipl {9 dorkh v wericpRRoCASRTLR P

material . - 10,Iberblaftind RMARS hhQRTBERNIER! mblerb] WAt Gmedinsranbijéciyr ed
t ab escri

according t e above bed is coated on the substrate material and
dried, ahd kydidahandtahpheniyl radicd {esitwedlyf comtintowes stpwhwreland it isarpssibltetd ve

Doshi bl & ¢ ocHsEiHy ictenlyenorsyRE e BouF S hoPERRY (Fon athesie |
etc., well %Bﬁi@ﬂiéﬁﬁl?%rﬁ%m at{uﬁﬁxﬁ?ﬂéﬁ 2dRESVd QRMAHD. Mbrebial in tetoasd al , it

I's possible use a nmteri ] Isa rel ease material, like a |jner
etc., and i twhea pogssdinkingoagme is halded: wsually, tohabirdnselutior seMEBIE ke an

adhesi ve sheet_ supportin terial ,etc.. In.t erial that
has rel easecrﬁﬁb‘aﬂgg gt ‘?g?%déo f}ler?é’r‘w%fi%s.c,“b?@sﬁg'g%sr W?éﬁa 5%@%[1 ble to
obtain gomat eri alThehgsad tddgpbkitibh mstbesi e Raettenthatufacufedr avedrdingto t he
adhesi ve conposition terial, is easily and 20 si n;ipl y. renmoved.. Al ﬁs

p e,

regar di ng t hie dogvendesatibednis aoared aor the sebsietermatesial apd digds #nd by dhatd

usual ly, it is canducted af a.tenperature in.the. r 1off maRsikP0Gn ¥¥d the
drying perilezlEl“l F‘gheﬁ’s"ﬁaﬁ’v fhﬁ ?q‘i)é’erageﬁ%réb%fjr%dr#glg\glecroa“ tglr?s Of Seconds to
several ninypeted ReSRDafife Mieesurty, akBpesitoé td e o kiife adteesd sl caateris in
the range of 10-1,000 25 microneters, and preferably, it is in thebr(fmge of
20-500 ni cr ahietcortsr ampar ceatglcatal Well kaown gpeasuresy A the ghaye, driqEdy

50- 100 HiCr QELehS maldifhl’ i iTpAAE b Bsk Gielldl IndtQs LfteleateRatirial, RN | On

can als stve [ayer of an adhesive (bonding) sheet.
Nanely, in tifirefsendfit ispossiblezonse thewatetialahatmusidiedwinded, st adhgsive

Forned from et apRANing SAFAALL B8 alhdbs S MRash (TRRFEmneL 1 Flse T o
fixed on Oneprﬁiu%r‘i £ 11R'aNind bl AGEse fitiisi)ﬁos‘éillblhoﬂf&ﬂtilﬂ althdteridlabherd iy Rlm are no
particul ar Ih atrons regardi'ng the above described supporting material,

adhesive agent that is formed from the adhesive composition material, is easily and

precursor solution is dried, and then the thermally activated adhesiy
Y3 MAY 200

20  simply removed.
Also, regarding the drying at the time of the formation of the film adhesive,

usually, it is conducted at a temperature in the range of 60-180°C. And the drying
period is usually in the range from several tens of seconds to several minutes.
Regarding the thickness of the film adhesive, it is in the range of 10-1,000

25  micrometers, and preferably, it is in the range of 20-500 micrometers, and
especially preferably, it is in the range of 50-100 micrometers.

The film adhesive according to the present invention can also be used as the
adhesive layer of an adhesive (bonding) sheet. Namely, in the case of the present
invention an adhesive sheet is suggested, that has a supporting material and an

30 adhesive layer that is formed from a thermally activated adhesive composition
material that is fixed on one of the main surfaces of its supporting material. There

are no particular limitations regarding the above described supporting material,
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-10 - 3 MAY 7004 WD 01134716 PCT/ US99/ 26195 however, usually, the mtgr@?lfn
used as the base filnms in the adhesive sheets according to the previ & 2004
technol ogy, are used, and such materials that have flexible properties can
be used. vhon/e9eeple, it is possible to use paper, netal FGCT/UEIS2H1%stic
films etc. As the plastic filnms, it is possible to use polyimde, 5

pol yvinyl chloride, acrylic type polyners, fluorinated tg/rgz pol yners,

pol yester hdREEr eligally, B Yiat@idhansedehs the Dyt Hidtns cinpiieyahesivat sheets] s
Regardi ng the supporting material, it is a good option if.it . terial
that is viesphding [to ghe RIGWOUS tPEWQlo8Y TS UeFh 35Wr fHERpater ?Fd”f"’? ‘%é’g; so a

good optiop i.f, it is. a ri that ., L l; QIbld hattusé Ccaietdled by
printing eﬁ%’f‘{’]chrﬂPE%‘Fs ic%m}bg ":"f%g‘oo oeg{alﬁlgﬁeeilf‘)k??oi s a nafe?iag? where in
order to ifRAY tpladdic ARASAKANCKS the plaswt dllmg) ass pygsdlofo prsepalyinede, it has

been provided with a netal  vapor deposited lLayer. The in o o inpart
opt i cal5 capelyvinyt ghtosideh acHbR YR Poi’f@"e‘ﬁ’, %P?"?%eilt%%e Bgl%'g}eﬁ’ eﬁ cﬁgésltjésre arrp

I'i ght pol agi.zatian fii i el B ' ilm a recurrent
reflecti onh%]*rzwcgap‘%‘#’*“[sp‘r#"’?‘f’%ﬁ’ GRIHeLE poEleP ot df?‘?ﬁffu m a filmtype 15

el ectrol uni nescgrgardgeiieuppdrtng nesseriaheit suppard optipirihitds aanaenayihathe ot her
hand, in order to increase the soilin esi sfanc r | f. e front
surface of i&ﬁébl%ﬁsiﬁ@ﬂ@i%'ﬁ’é’ﬁ‘ﬁrlﬁggf perfy a‘;lg, £l 'glsp%gtgla%pg‘ﬁ E)B&_?nofr%rlﬁ %E‘ opti cal
catalyst | ayueliddthd Recdibidlor bRl bratéd bgrimitppact ing material  Also, it

I's a good opat on -l e supporting material has a structure.that is forned
fromtoa or noreilgs,fit ds angoddy ppioroif it dy er watepigl RbGET Wi ARleT i@ IPREE A@Ress of

the supporting materjal, usyally, it is in th ‘2O ) neters,

and pr ef er #BPEarance wih iWF‘#h?g""‘?safﬁ@%oE‘)meGg?a’O“ %a%rgg&rr&@&geﬁl%g?ﬁreﬂ] &élﬁl ckness

Is too 'OW»vab%Ed%%‘;ﬁl@mia‘&ek Thegnatdid@fotitpah wpticaigeapabitity tosthdcmmdinged, and
anger

there is the that the durability properties VQU| d befl decr fsed. And
on the comheayiyis also phssiblhite kers §ehtspalarezatipyilm; Adigleane fFijecpye ﬁ Bperties

and the elastic 25 prppertigs of t. I it ArAdhN@Ing are
decr eased, saFFIrRRY geff)egt'%éﬁmriasg};l?ﬁa{%%hg g S?Sﬁgﬁtoﬁg?atidn woul gﬁgéecorre
di fficuylst. dluidifiniheédense cinehhercsiatieheofuppbringupsterialsn@mthecather haffer e the

o ovi ded. | Gbariyto seeasphaepIing reneaRecaogetss & F N HEPCE 86 (R ns the
material t hs%tppgl%rngsmgtgr%alplrtiimrso Eﬁssible to form an optical catalyst layer on the front
surface of the supporting material. Also, it is a good option if the supporting
material has a structure that is formed from tow or more different types of layers.
20 Regarding the thickness of the supporting material, usually, it is in the range of
5.500 micrometers, and preferably, it is in the range of 10-300 micrometers. If the
thickness is too low, the mechanical strength of the bonding sheet is decreased, and
there is the danger that the durability properties would be decreased. And on the
contrary, if the thickness is too high, the flexibility properties and the elastic
25  properties of the whole body of the bonding sheet are decreased, and there is the
risk that the gluing operation would become difficult.
On the surface of the side of the supporting material where the bonding
layer is to be formed it is also possible that a primer layer is provided. Usually, the
primer is prepared as a solution that contains the material that forms the primer is

30  prepared, and then this is coated on one of the main surfaces of the supporting

material and the primer layer is formed.
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30 prepared, and then this is coated on one of the main surfaces of .tgug%zgm
supporting material and the priner layer is forned. -11 -- 3 NMAY 2004

01/ 34716 3@'6}&'99‘( 26195 The bondi ng surface of the adhesi vepdFusmbaidsy
protected by a liner. This liner is usually fornmed from paper, plastic

film or afilmthat is formed as those two layers are |am nated as

| ami nated | ayer sy, /5iink it AUREUKEIGOPARANY Progacatyidiindro Thie

present invention, as ong as it 1s wthin the range where the result
from the pripeens usualignformed fiompaperhplastéer Stin, ot aifdmpdatsisgoemed anghPsaddi ti ve
agents that are well known fromt{he  previous technol ogy. For exanple,
there are ttwe layars 8 agpinajedeapynptedlgysist i ng  agents, |eveling agents,

ultra-violet i gmsoa@égﬁ%gg%gﬁgg&té@m%i FRSEARS O TheA PRER, invEMRGY s

resi stant agents, glas ., fine, mcroscopic particles, elastic
fine 105ni depgaeni ¢ sithar #e tahgd wheee fherreedt frositlel present anpentiprels et eri al

or from non- adhesive rubher t .ynmer naterial. etgq. |t S
described Hipdersbolels pesst %éoﬁﬁegﬁ)éwcﬁﬁﬁ’&i F‘bﬁf%ﬁegr‘f@sw#' afé%grt&? ﬁgnto
the pr esentp,levi\(,ggﬁ%ﬁaﬁggg!gs}:&f ée‘aﬁ{gi@%&&aﬁrel the FBIWIngS vidc64ins dgulakingd

agent. The Trossli ent Is faterial that can’increase the thernal
resi stance ddents) Op@iingepents, the-aclke fighteatsgenng @gepasanti-oxdadeeABYIS, As t he

i nki ts, f le, it i ible t -
Conpounds. | FEERNTSEET ARG £1ac% pEAdy et Tt uCTEoRe PREIS S e fihe
conpoungs, ﬁﬁ&ﬁsecfo?%f‘gﬁief& thilrPIRRRA 1 R adRsivd ol gmes flaierisl bgfragendn-t hat i s

contained int material of the adhesive conposition, usually, it
is 20 wei ghidi¥sive riltses typerpflemertdngterial efics in the range of 20 0.2-10 wei ght

% and especially preferably, it .iis in the.r f: Q.5 ] %:.q f the
a?munt of the crésdt ﬁ?ﬁ(‘?‘??@ ‘é@%‘lﬂedi@re{ %ngvgh%rﬁf?g? %%Flé’gi%"@ﬁgﬁ? |gs atte/%%tlt It
woul d not Q@co%ﬁ?}t@ltﬁetﬁeéeﬂpi@@ﬁ%ﬁ heist freferRid thes its¢amnains propsdiinkes, and

on the contrary, the anmount of the crosslinking aﬁ_lefgt}3 i s.too high,
there is thagents@helcassliniing aigrns isamstariahtah Calb N prampl Lesist

ct i va i | BETIE QR G B AT COTOOIDATRERA A B8 FRAARL sbfs,
subj ect of fheehinjlb N is possible to use isocyanate compounds, melanin compounds,
epoxy compounds, poly (meth)acrylate compounds, etc. regarding the proportion
of the crosslinking agent that is contained in the total material of the adhesive
composition, usually, it is 20 weight % or less, preferably, it is in the range of
20  0.2-10 weight %, and especially preferably, it is in the range of 0.5-5 weight %. If
the amount of the crosslinking agent is too small, there is the risk that it would not
be possible to increase the thermal resistance properties, and on the contrary, if the
amount of the crosslinking agent is too high, there is the risk that the adhesive
strength would be decreased.
25 Moreover, it is possible that the adhesive composition material is activated
before or/and after it is bonded to the material that is the subject of the binding.
However, in the case when the adhesive composition material is crosslinked prior
to its appropriate use on the material subject to the bonding, the adhesive
composition material should of such type that it demonstrates sufficient thermal
30  adhesion properties upon heating. Also, regarding the crosslinking of the adhesive
composition material, usually, it is conducted as the adhesive polymer material is

crosslinked.



However, in the case when the adhesive conposition material is crossl g?ﬁg%m
prior to its appropriate use on the material subject to the bonding,
adhesive conposition material should of such type that it denonstrates

suf fi ci enfyoleigl#gl 30 adhesion properties upon heating. Al gorussgsigi ng the
crosslinking of the adhesive conposition material, usually, it is

conducted as the adhesive polyner material is crosslinked. -12 - 3 NAY

2004 WO 01/@%@% PCT/ US99/ 26195 Exanple | First, an ethyl acetate solution
cont ai ni ng sive polymer material (concentration of the non-volatile

part = 30 wei ghtFifd,, amethyh atetbieesutem gontaming: amaghesivey PRYIMEE IBAGTALt one
(concentration of the pon-volatjl. art_=,30 wej ght .%4 5 ' and the
precur sor 46?9?@?6??‘%9{31”& Ay OiPHFes B%’? ecd Ps‘%’?‘\é@ol Ut F[ggn 4 %0%%82%% on t he
surface of croﬁ{a‘ﬁ?ﬁg R]B%gﬁ‘prﬁl:al:il@né PEhckhtrdflonaiTdhélidedolagie pahat 30weighe %pur f ace

|

of the rel ease terial a filmof adhesive is formed with a thickness
of 60 Bi craveshized, andtheapresursot iselutionpuesi farmed.of This DTESUTERTASMENER, S | S

h . M , ' t o, Ex | o7 [ '
or e sor SR, o TR AE Y dalses NP i o 1 M5 TR SRE LM

crossl i nki ng, -BEEBE the SelReeim Matrial HE1H I ulhaivedbfarnmeddvial 4 ehickiess afidi ti on
is coated, and dried and a film adhesive was forrrgd. F?lé the film
adhesi ves offt aninregnesersor bi Agbleol aihe qompositiest pic the Blm adhguve jip showa.

confirmed that they do .nat V. SV t 4 LS 4 i nger -
15 tack t esYAPTeoxel pecqrding, fo et ggs\sﬁésﬁé@{:g‘?ﬁen‘%&t&c‘)@%% ﬁ%tgf\’ggy‘rsggﬁ?cal
exanpl g9 Wakredetdipihed holmestml isetanatattymn crakslihR0E@. agent eosdded, aedar di ng
t he adhesive polyners according to, each prg&ti&al. exda%lle, Plhe sjEvasrti ng
mononer nat eisalution ebraedrafishihe additionds comed @nd dried,and AR AIPESTYE WAt noxy
radical is g)on%gi ned (phenoxy ethyl acrylate, "BISCOAT 20 #192",

y

manuf act ur e BY OCsaka Organic Chem stry Industries Conpany), and a . nononer
that contains i nFbt therfilireadhesivas phaiedyaccamdingato ahtheapragtinabgyamplgsiiital

(2= hydroxy- 8 P PhoPey 35" i oS adhSN proPbREOR 25 R i g - PY
15  tack test). Also, the film adhesives according to all the practical examples, were
capable of thermal activation at 120°C.

Moreover, regarding the adhesive polymers according to each practical
example, the starting monomer material, formed from a monomer where in the
molecule a phenoxy radical is contained (phenoxy ethyl acrylate, “BISCOAT

20 #192”, manufactured by Osaka Organic Chemistry Industries Company), and a
monomer that contains in its molecule a phenoxy radical and a hydroxyl radical
(2-hydroxy-3-phenoxy propyl acrylate, “ARONIX M-5700", manufactured by
Toatsu Gosei Chemical Industries Company), was solution polymerized in an ethyl
acetate solvent medium, and by that the material was prepared. Also, for each

25  practical example, regarding the contained amount of the monomer that contains in
its molecule a phenoxy radical and a hydroxyl radical (M5700), was as it is shown

here below.

Comparative Example 1
30 On the other hand, besides the fact that as the adhesive polymer material a

material was used that did not contain in its molecule at the same time a phenoxy

radical and a hydroxyl radical, the technological procedures of Example 1 were
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Toat su Gosei Chem cal Industries Conpany), was solution polynerized _I?NEAZ 00
ethyl acetate solvent nedium and by that the material was prepared. 8
for each 250¥iA%hkcal exanple, regarding the contained amouppTRised e os

nmononmer that contains in its nolecule a phenoxy radical and a hydroxyl
radical (Mb700), was as it is shown here below Conparative Exanple 1 30 .
On the othe , ' ; dniffarAARESINDIPP! WaBforRRELT 1 al a
mat eri al vvag()ﬂl}ggkg’ ?Eﬁﬁ{egﬁﬁ %Jg}%s:&g%%%c%rﬁﬁlﬂaﬁs mr)?ecul ea\ﬁgpt the sanme tine a
phenoxy r adie alompoditianhyfithexfilm radbiésbed js shvavit 6T Mableoli cBie firoceudings of
Exanmple | were -13 - 3 MAY 2004 WO 01134716 P US99/ 26195 fol l.owed, and

the fil m adSeBPQHEAR d¢RoAdiRg 19 Eoﬁﬂi‘fﬂé'r"ﬁtsﬁ"\?é‘@g‘i‘i"ée‘ﬁ?g}lﬁé@’ef%f’ms he

COMPOST L1 0Ny Blnd fified df 8@ YREIh ARG bS uRIIAWA: latkTap) € 1. The 11 m bondi ng

conposition a Ing to npar ati ve nple 1 showed adhesive properties
at a tefperature of 25C (according to the finger tack test). 5 Table |
Conposition Table Exanple 1PSI / PCL = yZIO/ 30 Exanple 2PS2 / PCL = 70130
Exanmpl e 3PS2 / PCL = 85/15 Exanpl e 4p38PeBECL = 55/45 Exanpl e 5PS2/ PCL/ L45
70/ 30/ 0.7 Exanpl e 6PS2/ PCLI L45 = Q{"%/Spﬁoﬁ Tefpl € 7PS2/ PCL/ L45 = 70130/ 2.
Exanpl e 8PS2/ PCL/ LAS5 = 70/30/4.5 Exarple 9PS3IPCL = 70/ 30 Exanple 10PS4/

w

PCL = 70/ 30 Cofrparat i veE%.mgl e 1PS5/PQL = 70/18) /lkeL abmyxo descriped parts

in all cases r@present—parts—by—werght-
Example 2 PS2 /PCL =70/30
Example 3 PS2 /PCL = 85/15
Example 4 PS2/ PCL = 55/45
Example 5 PS2/PCL/L45 = 70/30/0.7
Example 6 PS2/PCL/L45 =70/30/1.5
Example 7 PS2/PCL/L45 = 70/30/2.3
Example 8 PS2/PCL/LAS = 70/30/4.5
Example 9 PS3/PCL = 70/30
Example 10 PS4/ PCL = 70/30

Comparative Example 1 PS5/PCL = 70/30

The above described parts in all cases represent parts by weight.
10 PCL: polycaprolactone, manufactured by Daicell Chemical Company
“PURAKUCELL H7”; molecular weight = 70,000
PS1:  # 192: M5700 = 95:5 (mole ratio)
PS2: #192: M5700 = 90:10 (mole ratio)
PS3: #192: M5700 =99:1 (mole ratio)
15 PS4: # 192: M5700 = 97:3 (mole ratio)
PS5:  2-ethyl hexyl acrylate : acrylic acid = 90:10 (weight ratio)

L45: isocyanate type crosslinking agent (“CORONATE”, manufactured by
Nippon Polyurethane Company)

20 In the space between 2 polyimide films with a thickness of 25 micrometers,
the film adhesives according to each of the samples presented in Table 2, were

inserted and placed, and it was pressure adhered at a temperature of 120°C, at a
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10 PCL: pol ycaprol actone, manufactured by Daicell Chem cal Conpany “H.MT 7004
"PURAKUCELL H7": nol ecul ar weight = 70,000 PS 1: # 192: Ms700 = 95:5 (nple
ratio) PS2: # 192: Mb700 = 90:10 (nole ratio) PS3: # 192: Ms700 = 99:1
(nol e T atwoy1A&nPS4: # 192: M6700 = 97:3 (nole ratio) PS5: POT/EEINA61%exy|
acrylate : acrylic acid = 90:10 (weight ratio) L45: isocyanate type
crosslinking agent ("CORONATE", manufactured by NiﬂpJgon Pol yur et hane
Corpany) 2freksuré loé 53aghera2 et weperio of ol pinuted@nd itherbonding, sendth aRpeths of 25
m croneters the filmadhesives according to-eac S . present ed
in Tabl e 2adhgsios W?%%"g}"caé‘“di-a lbe'ﬁﬂs‘glﬁse‘lff Sh‘f’\%“ it Tﬁ@g Ep%%%ﬁ?%'g' hgﬁg'&'%at a
tenmper at ur 0 5 Iffe - VE:dhtd 3 41 GepAfatiodSEbed 6305
pressure Oforgé I%%c& ?&?%cfagjtﬁgraegh%%ﬁ%ﬂ%tute, and the[ﬁbondi ng strength
after the sadhmaninotenisa é¥tiemeepeel T@se results are shown in Table 2.
Moreover, the bonding force was neasured as the peel strength that occurs
at a se%aration speed of 50 mmmnute, in a 180 degree peel test. 5 Table
2 Adhesive Strength (after the pressygggle@adhesi on) #1 92/ Mb700

Lkg/ cn] Adhesi ve Strength Exanpl e 195/50.55 Exanpl e 290/100. 57 Exanpl e

999/ 10. 21 Exanpl e 1097/8dhesizeCorepgidafiorthepsassire adbesian)1 Al so, from t hese
results, it was—dhderstoed—+that—tm—order—toobtama bondrn Ojstrength
that is 0.5 Kg/cmor higher, aftgr#k¥REMS7THg/anhgrddhche ét?engéh dppropri at e

that the contfamned anouni of the [nmononer it that contag gs a phdnyl
radi cal and EXBMple 95!

Example 2 90/10 0.57
Example 9 99/1 0.21
Example 10 9713 0.43
Comparative Example 1 - >0.1

Also, from these results, it was understood that in order to obtain a bonding
10  strength that is 0.5 kg/cm or higher, after the pressure adhesion, it is appropriate
that the contained amount of the monomer unit that contains a phenyl radical and a
hydroxyl radical, in the adhesive polymer material, is 5 mole % or higher.
On the other hand, in the space between a 2 mm thick polyether imide plate
and a 25 micron thick polyimide film, the film adhesives according to each of the
15  examples shown in Table 3, are inserted and placed, and then a pressure adhesion
was conducted at a temperature of 120°C, pressure of 5 kg/cm2, for a period of 1
minute, and after that, a heating was conducted.at a temperature of 150°C for a
period of 30 minutes (aging or post-cure} and the materials that have undergone
that were evaluated for their bonding strength. The results are shown in Table 3.
20  Also, the presence or absence of air bubbles at the time when on the adhesive films
according 1o each of the examples, solder material at a temperature of 260°C was
placed for 1 minute, was monitored. The cases where there were no air bubbles
were evaluated as “pass”. The same way, the results are shown according to the
presented in Table 3.
25
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hydroxyl radical, in the adhesive polymer nmaterial, is 5 nole % or hi i .2004
On the other hand, in the space between a 2 mmthick polyether imde plate
and a 25 mwvoron4tibi ck polyimde film the fil madhesi ves ac®6THiISAY26185 each
of the 15 exanples shown in Table 3, are inserted and placed, and then a
pressure adhesi on was conduct ed at a tenperature of 120C, pressure of 5

kg/ cn2, fora period of m nute andTatfle &r that, a heating was conducted .
at a tenperature of 1500 for er| od of 30 nut es %};fg g or post-cure)
and the materials thafdhesive A rPfeﬁ%Hre P Ed for their

bondi ng strength. Tisad saldar fesistang F\‘B@\irpfpﬂeﬁ’ﬁb(@og 210‘“5521“53 t he presence
or absence of air bubbl es at the tinme Wnen on the adhesive filns accordi ng
to each of gphe—exearptqs—sotder—matertad atenperatygre ot —266€

pl aced for |1 ninute, JaddhssiveSyerah TheS%‘Q%fe%esmé e t|h&ressy “I‘ﬁ‘i“‘al r
bubbl es wdre eval uatdd as [kgfemls" . The Toama! Regpertithe |r es IHE BB sh

accordi ng tlo edented 4 Tabl € MAY 2004 01/ 34716
PCT/ U899?2 1QE%R}£%! a3 ,Adhie'gi w-e—SHF Etrl‘lgl*%ére\%ﬁbu:ob@i ¢sSStre a(z\?co. ot post

cure) and |soExmmple 3si|st ant tBer nal prtbpférﬁﬁﬁésb‘\bbbﬁlo(:/ 1 nifute). Adhesive
Strength Sof dgp ﬁgghstant Cr$§sl I NKI ngmé%%?éalﬁﬁ%&m Thermal ¢

Properties L Exanpl-e—22-0Hhere—are—at+—bubit-esO—bxanpte—34 3t here
are air bubpl Esdnfixanpl e 42. th?-here re air Babbl esO Exanpl e 952. 2pass0. 7
Exanpl e 62. /pﬁ)scés]%pl%l:xarrpl e {%.5passf2. 3 FExgargpl e Sl.gpass4.35

Example 7 - 1.3 pass 2.3
Example 8 1.6 pass 4.5
5
From these results, it was understood that in order to practically
demonstrate especially good solder resistant thermal properties (thermal resistance
propesties test under conditions that are said to be severe, 260°C/1 minute), it 1s
appropriate to add a crosslinking agent.

10 To suggest a thermally activated adhesive whereby it is possible to form a

adhesive film whose surface practically does not have adhesive properties.

Solution Measures

A thermally activated adhesive composition material, characterized by the

15  fact that it is a thermally activated adhesive composition material that is formed
from an adhesive polymer and a polyester, where the above described adhesive
polymer material is formed so that it contains a polymer that has a hydroxyl radical

and a phenyl radical in its molecule.
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5 Fromthese results, it was understood that in order to practically
denonstrate especially good sol der resistant thermal properties (the‘riier'-w 2004
resi stance properties test under conditions that are said to be severe,
260C/ 1 mnute), it is appropriate to add a crosslinking agent. 10 To
suggest a thermally activated adhesive whereby it is possible to forma
adhesi ve fildim whose surface practically does not have adhesive properties.
Sol ution MEa8i%es A thernmal | y activated adhesive conposition material,
characterized by the 15 fact that it is a thermally activated adhesive
conposition material that is formed from an adhesive polynmer and a

pol yest er, lwher eA theemallp Y& iviescid g | yner rial, is fornmed
so that it contains a pgl f/t#r‘gr thg'?ﬁﬁeas a 5yﬂé°§‘o°>?§1%r¥5‘§i59§3t9§m*ﬁpswew

radi cal i nadhesivapadpmkeand 5 & Weigﬂaﬁbra;@bagéw}a]aaom%mi}, Afhkeed ed
adhesi ve co%i tion conprising 50 to 95 weight percent adhesive pol ynmer

and 5 to 5@ ﬁﬁ?nﬁﬂé‘ﬁlﬁ%wlmcyn?pmoﬁmfm?mmﬁnem eﬂlhbpacaﬂlb@is(mq?,gj)qﬁlyyrmr
co rses rrLse r.om enox e acr atl e,
hyglnr) OXy- 3-%%%%%%?@%#@%? {ogto ﬂ@%fm&ﬁh&qc}/ﬂic(@;’d !(lhﬂtdzpeacr ylic acid

al kyl ester. 2. An adhesive in the formof a filmconprising the thermally
activated adhesive conposition according to claim1. 3. The thermally

activat ed &dhesiAncadhesivesn thedorraof @ fitthREmipAsifk MerdrmdIly dcflied SHIRLLSI N9 an
i socyanat e _crossl.i nki ng, agent.
composition according to ¢laim 1.

3. The thermally activated adhesive composition according to claim 1, further

comprising an isocyanate crosslinking agent.
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