WO 01/ 34716 PCT/ US99/ 26195 HEAT ACTI VATED ADHESI VE The present :invention
relates to thernmally activated adhesive conpositions that form adhesive
films whergj surface practically does not have adheg] operties
and adhesi‘?te)ra%l%wr% made from sai d adhesi ve conpositions. §’£§ﬁje8§]£%/62§55 t hat
have as their main conponent an adhesive polyner, also called pressure
sensitive adhesive (adhesive agent), and it is a material where only by
the application of pressure it is easily and strongly adhered. However,
because of the fact that it has adhesive properties, the processing
properties for punching 1HEADACSHIVA] ADHE .

positioning is difficult. Then, there have been nunerous technol ogies for
the control of the adhesive properties of the adhesive filnms (that have a
bi ndi ng | ayer t hEihe presdnoinvertionfrelans antheehabi activatgd adhesive oompositiqrise, t here
I's the nethgd ere.onto_the . adhesive surface, . by using.an embossing

t echnol ogi ¢ t%&%@&“%&@?ﬁ EP?TSWstiﬁﬁHrf%f E{F‘ach“PéﬁB?‘?snoé V%F@beis'&gd and t he
appar ent5 adp@pervies fidydhésivesiimg htade GAHCREl adhegve ddngasitipnsieat i ng these are

snmoot hed out and, f| aitened. and by ¢ hat. the adhesive, fprce, is increased
(di scl osed accor Ofiff§iveEd t aﬁQaYeeﬁso%“FEdmi‘ﬂ °1°H’<B°B°é’béﬂé§@esiyﬁt%m‘7ipﬁ{;?cat i on

Lai d Open l\lbuﬂaerprééairg@aisitﬂe%@l%'é@@kadhém@h%m)i hnd iBis MRERAVIEERlyat t he
time of the g{eoces,shng and positioning, the state of_ protrusionS and
i ndent at i onBY te applicatign afipressuradit i rasibicand stiensly sdhered. | Bowerendiscauses or ce

rel ative toof i@ fARLRLL iR has d4fks <=.5prjof9t i%s? glgahﬁﬁkesgiitg bheAUDESH Ahchin

iy
mai nt ai ned, and at the state Wher e > adhesion Ts to be conpl e?ed, the
adhesi v suprogessing $tos,AsRPaes andhajso thegositioningisdiffigtll t he adhesive force is
i ncreased. Al so, [ f a [ rggont ai ni ng
a crystalline 23@633%‘%3‘%? t%/eﬁ'ér@n?%é&al %ﬁ@?@% ?cﬂg{tﬁéh%@t gé’g tgi’lgscl osed
accor di ng t adhebize pepertice df tha adiRGive Filink i(thatt have a\MhddR laga 3Bat iBformed adhesi ve
| ayer of this _a ive filminside the esi [ a
crystalli nehgr(?r g?ga? }éesévoe n%% Hrqg'nt E?rs e’.‘%’é“f’ p@?%t%of%gs&%’&aﬁf ‘{gﬁ%@ést%%hase.
Al so, by t hadhesisthasiface, bpyeing antenibessind adchaddgicalliptdcessuintertaionoaedt he

adhesi ve,force and to conplete | ose t he.adhesive properties, and usually,

Che 30" 53 naPRoSaRy Aba DR bt PRssi FARSYE MRPoath bt (RUER B8 (i ess

Consequent | shen by heatiigQiidse dré Smobihdd bifi%N4 ZiakéHed and by that the adhesive force - '
is increased (disclosed according to the reported in the Japanese Patent Application
Laid Open Number Hei-Sei 4-309583). Namely, it is a method where at the time

. of the processing and positioning, the state of protrusions and indentations of the
20  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. .
. Also, as an adhesive film that has an adhesive layer containing a crystalline
25  component, there is a matérfal that has been disclosed according to the reported in
PCT Publication WO 97/46633. By the adhesive layer of this adhesive film inside
the adhesive polymer material a crystalline acrylate component is incorporated as a
continuous phase. Also, by this adhesive layer, it is relatively difficult to lose the
adhesive force and to completely lose the adhesive properties and usually, the

30 binding surface (the adhesive surface) has adhesive properties. Consequently,
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properties of nmenory of its shape are generated and the adhesive surface
that has protrusions and indentations as the secondary shape, is changed

to the s hesi ve surface which is the nmenory shap he
primary sta.@?fﬂgnd by that the same way as in the abovgcﬁﬁg%ﬁﬁﬁéd t he
easi ness of the processing properties 5 and the positioning properties, is
I ncreased. k&\éﬁaé%grﬂteﬁmhhslv &@ﬁ%ﬁefm Bl R iNeLadhbdiVS surfck 8hat 1@ Stage of

t he procegm ng an 1e ‘positioning (initial stages) it is not possible to
form a sno@rdtrusionsdndhdndsntationseap thessesendary shapen isdthangedeto the smpothcase when

t he bindin : ' r ' %ﬁgﬂ, y t also it
has a str u%fi E#geggﬁ%%ﬁlﬁlgg?gég}ré g‘t"?%%?‘?ﬁtéfag"a i ggﬁ?asﬁ? ¢ hglj,i(h?*é gl I mnation
of the i npuhé saneswishas ingthe aboltvedescritet the pasinessef e préovsssingpropsitinyy and
positiogin rnder to reliably sustain such binding

s dif.fi.cult. Al .10
surface™w %Hd%)hl’e(?t ?‘u‘gﬂ"g%gltogﬁﬁ'e?’ﬁﬁlé‘r‘ﬁeﬁfeflbns, It is.necessary to have a
specific |iner PHowesérprinahe vdasy @ftdneh radheshee fibos, f aftee the ssageasf dhst ruct ure
cont ai ni ng protusi ng and..i ndereta.t]ons, Et\t.c. , a?}g tfplré, econoni ¢s are al so
15 conpl i cAFeRgssing 4y the pasitioning (injtial StAGESY IS PORQSHRlE RAPEP 299 e t i s
rel ativel y virfding supfaék pdssesting kil bdiiedive s Iifghe easprwher thd tindiag eurfdcedad ow. On t he
ot her hand, ﬁtdhesi ves .are ‘ﬁl so k ovxgaﬁvxgler adhesi ve g“r olgert Il es.are
gener at ed GAhSSHE RRBEItiEY, @0 é%&’fi‘ﬁg’{ A OY RSP &y @355 8- HEHCPUE GORKYTHES | v
acti vatjed RRfinY nd indefitiforRaaR imikdidn e miguyitiarinby aleednadiiasi ve, it is
also called hot nelt 20 fil madhesive, or heat sensitive type adhesive.

Al'so, in ortbretimeefithecpregesaing pad ppyitiening isdifind nAlse.a arderdpirghiablys al so
known wher §,an,3 &?sagmﬁé&qm ELitH B &hisRhs af thdenthtlitls R Asdeb&ry &51 N

d
material are conbined. ?ar ing the thernmoplastic resin materials that are
used as t hdwnaprlspecifie tinemfa ateriak wihere, the lielease suefagentlso thep @sstrutyre exanpl e,

It IS possi : : y DRt ehd Rl Q% Elyeelg | reported
in the desccrgll‘%!tnlg%n%g‘ﬁmtsﬁes \?%Jgaﬁgitseg{a JEalgt%’entté %p?ﬂd::c.aqtf%n .La]?sa.dge&r%gble;lunber
Showa 58- 5Gbadlicated)chlsmithe Taof the adkagive pdlyeet weteciahitsolfiis rebativalytlowi al with

| mproved t I | St t] S been disclosed. Nanely, it is
a adhesi vehaggi)%oﬂsl%r ?L%El%ﬁ%rﬁéﬁe??{?aa{eeﬁaon@gﬁ ns (i) approxinmately 100 wei ght
parts of a ther bphesthechgnd] ydhesivesadre rlisaknovn where adliesive psopeatilsasd ve

(orossl kg a0y oL RPN 6Ly L b pdOLapal  oart
radi cal s t hadhesiven Theheiuselof the thehmalty segivhted kdhegive, Gnistalsorcalied hottrhslt above
descri bl%d 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, thermally activated
adhesive composition material with improved thermal resistance properties, has
been disclosed. Namely, it is a 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
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-2 WD 01/ 34716 PCT/US99126195 crosslinking agent. As the above descri bed

t hernopl astic polynmer material, it is possible to use polyester or

pol yur et hargo gi/seri¢ and as the above descri bed organic poF rial, it
I s possible to use pol yal cohol type or polyam ne type polyners, etc. Also,
as the above described crosslinking agent, it is possible to use 5

di i socyanat ecmsshmhglagmyamn:e%owdéshebdaaﬁ&mplaswbolgmesaiafeﬁkleqt ghermal |y
activated adhesjve conposition ter ossi bl e tg efficiently

i ncrease t hePossilsriglse Pe'gﬁsgfraﬁd@ %@Fterfesandm ahaye dpseriped aregnic s ych
thermal |y acpélymbrethat@Rlen iéeﬁossiUl%U&J hite poly@lecolisl Eyab &awymmswpe
properties a roomterrperature and because of that IS also'possible to
i ncrease t heP@wmersgic. pAlsecasdhmapose dessaagd Grossli H@"&Ggeﬂhétﬁépf’ﬁsé# tolgsdever, in
this disc4os | N fRhRs , o2 BuddR & i s not
cont ai ned anﬁﬂgg%gﬁgegﬁps?@gﬁnaﬂe?s di 1E fi (b:%letot g“‘?’ncfbég}sﬁee(tl ﬁgér}ﬁ:gﬁ‘{’l ng
strengt h. Onadtiveted adhesive pomposition metedalscit ippgssibler topificientlyaipersasgithe to t he
Japanese P t d n; 4 hot nelt
adhesi ve 12&%&1%8%&&& ?r@? %‘#ggal %@’dl sC ogares‘c"il_(?‘lhé‘?ﬁ ctggrtngﬁ%ﬁ chivat@d

t her nopl ast i adhadMSusnally,ahd' dmnetdiaes adhesipo bsopetties htrobmi tsmperatard, andport, as
t he t her nopl Y | mat eri al
 s00Ctyl am@q%&fs% o_?ﬂlalgﬁyﬁ a‘isngAng?e t§i ncreaéé‘ﬁne%ise Jlf%macgﬁlﬁnsg ﬁ‘ﬁﬁ pB?LX.{m |
corr espoh@li npropertiesv diowesset, hmtmamﬂasﬁd adhes:vb hempasmmmathhalsan athexiosi ti on
material also,it i.s necessary e se ar at.i 0f the 20
Mihesi ve pol JHihed i nBF rapaned et ot oa £ig HRa da drese HeFhdng on 1 or
that is so §thagtht he coati ng properties of the hot nmelt adhesive agent at
the time when it | ted in a lkEUId .State, are increased, and al so, so

co
‘that the adhesi veé‘bf i d ’é"é‘daf“e‘he SCHPLPM ETPOFET agcording, {9 $he Lpanssy peri od

of time (evepatheApplichtiin malom N&mber HaiPsya 82 1944y8, 59 Ihofl infettegbhed¥d er the
coating technol ogical process. in the case_ 25 of this conposition

materi al 13 thnyoaltlﬁﬁmtm ig ﬂ'é‘f“’?eé th%srcentaﬁ'ﬁraoﬁbsmpém% aghesiygcndaan 5

adhesi ve of 5dh€s1¢ré’ﬁ@yﬁ1glat Id thid pAse e, adthelth@mopRash adnBave bhiespat eri al
used as a film adhesive, where by heat i .ng the adhesive properties of the

bi ndi ng sur f #¥e ag the ahsivea BRIYmer matefial deaqshyl pATYe 1 éﬁﬂ’ll'f’e%F“ééw ding to
the J apanesecdop@fyﬁﬂ:} ARPH, ﬁ%doﬁ@groﬁ&n@?'gﬂxe%@fhemmﬁl@s Hei theSBdse Bf thad 746,

-Japanese Pat ent plication Lali
composmon 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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Nunber Hei-Sei 5-339556, a thermally activated film adhesive has been
disclosed that is fornmed froma conposition material, where as the

t her nopl aswiompseAasn -3 WO 01/ 34716 PCT/ US99/ 26195 mat er;,@*megg}}pﬁgoxy
resin, and then an epoxy resin, and their crosslinking agents are
contained. In the case of the above described adhesive acrylic type polyner
mat eri al , i tmaterighaphenaxgdesin)and then ias epoxyatsin,iant thewbdrosstinkiag Agenitdaret S

nol ecul e a car%oxgl rggi cal, £ h rox¥l ra I%ﬁ{e or an epoxy radical. 5
Usual Iy, th&ORHISd; s™he,cass, of ths Abaye fespriked; paliesing acnlighivee ipalydresct ri cal
type appl i andterulsit isprefetisd®thabi id 4 dlatesibl @At JORRIMRUA G indeculd £ ¥arBb8)1 _
positioned ancg aéhe el eﬁ:tronl c part etc.,, is bonded, and because of that it
is good if tATCalfhing radicah OF e epoxy#aicabdhesi ve properties at room
tenperatgre, at aRDAKY KBHRbNvesHthe B offintO¥aBte BEDR ih'e?ecu?éaﬂtrygge

materials that practically do not have adhesive 10 properties a

especi al | y SppiGHPIStase upgdsso thas pfierithry punrhingg tbeyi emespasitioned aod rthe al

appl i cat i ONSjectBAiE Epaft BicTEE BofFAC R :Y‘@@Ea% ¢ BeRR it i€ 8bSd ?ﬁ&% RingRgLties are
requi red and because of that usuaTl , tﬁe pressure”sensitive aanesi ve
agents are rmeepertigsdthepadhesive propertine st raopp tsnpefaturppiti appraximatelyCe5°Che ot her
hand, in th f : ' i f sual,, adhesjve 1 ol ymer

mat eri al angr%:ﬁi?%vﬁea? %gﬁ‘@gﬁ‘l gnﬁés'ﬁ#erﬁ% E@?&F?H?%‘ %Ha* ﬁ@ves?fﬁ‘f’gx% of the
fil madH@si \peopestiesrant espeainidnsppiiofriacen Abej regarditigethé wdheasivep ortdle@sricatnd i n t he
case of fi Iagkﬁcqgsﬁsi p’%r\M}ere t he bogdi ng surface has adhesive properties,
it is not pOSSIBPE PETSHE TR [ VEHE ML MALEYSARICRIORGTHE ' REeadied i ous| y
descri bed adhésbecausef off that Alssally, ithe aitessee esenvitive Aldlesdre BB iafd nbf NOt
efficiently used .itt i shdi ffi cutt)qt’p bo . 20 increase the adhesive force.
Consequent | JPPYOREALE £ thesp typr ot apRECAYES hyention is to provide a thermally
activated adhesi \Oa thergulies ibahd)lin T €4seadf M RbMbMatidn bStHRAREAIBedive T Or M an
adhesi v in the for%lgnrfg?cﬁ‘ fil|mwhere the surface practically does not

possessqar e POtYmer mak the {eTmoplagticoresipanaterial, the hopding surfasef the t | s

"t ack- f r ee" filmaHesiVeowa AP RIESPH &% 196 he bk blogehRs PIASH iR Hil Msdlescr i bed
adhesive fil gan. e solved, and also, Wwhere it i's easy to Increase the
bondi ng for & mhadhssive avhers Hipebrnding, surface hae adhesiveopropertiese itowet descri bed
problens,  RoKIEes sdivd HRIJFBbIEMs a&béiyRl %ﬂthaﬂgﬁévY&s&O@%eh'agﬂesﬁ%t erial,

characterized by the .
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 is 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.
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fact that it is a thermally activated adhesive conposition material that is
formed 30 from an adhesive polyner, and a pol yester, where the above - '
descri bed wdlgs#7e pol yner material contains in its nol eculugedgthsoxyl and
phenyl radicals or groups. The invention also provides adhesive fil ns
conprising said adhesive conposition. -4 WO 01/34716 PCT/US99/26195
According to theAewhedingtd theabermelly a¢ivatideasthestveosf thh presewsigventionyvient i on, it
has as its ghajagl %h&&tﬁﬁstfchpxef AL P ahe ta!&ﬁ?s%hgc?l?}ﬁ%r RR tyﬂersﬁ.ﬁ h@t is used
for conmpounding with the polyester material, i ormed so that 1t contains
in its nol @mposndipgvashy theapalyestes patenialdisc Brmed Isp thiteit camringf isitsh adhesi ve
polymer 5 na l,al h tibilit opertie L th th | yester are

hi gh, and irtn&l’%émg hy(rirrwtfff( )er %@r&\%ﬁgr lgdfcﬁé' gfd]hglgics/a‘kée %fr‘ (g)\{%)ctgrﬁhgsgve'(;? oi{rﬁlgr adhesi ve
conposi t5 onmaatisly thel cartpatibiioyn prapepés avith ahe palyester prealtiph,cad §t B8l 2 m nat ed,
and conpared to,the usual ressure.sensiti adhesive,. it has,hjigh thernal
resi stance 'B?%Bﬂr‘f'ﬁeég iHeCfld}feﬁ'(‘-fe Sr9psHes gﬁhe agigeéﬁlﬁs(:@"}ff’sqlﬂré matsHel fhen it is
hﬁat edl, it zsabmwcbn’fpgﬁ&ur_e,dbas by rivtieslpy liminatdd] and b.:lb@npareﬂﬁtoemeagsuug_er ebyf a ]
t hermal pressure adhesi operation, it is possible tp have ndi ng of the
material 5 SUBPUGIERRS e Softdphsh therpalieigpme Pronsties. ghe SiFEsi ve
strength. Regarstcage kivhe BRBMcn OB hedted, HEshahe hizhtIBEsiveROpdHdsy RS € that is
contained in the total of the adhesive conmposition materjal, usually, it

is in tie ramgerat whersby;a sherial piistsuty adiggion CaeTBYCR, IiY/is RoEsible to havhe range of
10- 45 wei 9mon%nglofftﬂeﬂﬁat@rmy:ﬂ}b{'e@{edtt@fhe%hd’iﬁgtt@Eadﬁedtﬁerr,'a'l"a High ddAgsiveral |, 1t s
not possible to practically elimnate the roomtenperature adhesive
properties $engthe adhesive conposition material, and on the contrary, if

t hat cont ai ned , i ; t S | | adhesi ve
strength i mredi g%%ﬂ;ingfttﬁ %FR)? %Jé‘grﬁrggghgt}pg&egd _glst{egﬁo{ygﬁﬁc}?agifg}tﬂg . On the 20
ot her hand,inrthgsetefi efgthe radhgsivspeamposition anateriahewsualty, tinés mbthecrangesef | bed
adhesi v. ) terd I 0 Sk d 4 kgal hydr oxyl
Fadi cal Fand 20 Welebh Gid erelB. &1l faifle b NN BBk 47468 sy V(T 00

mat eri al, usfubé poglyesteringatérial isiteo smalhgeisgbot Bssidle torpranticalyvadinghate the and
preferably, it .is.int of.. - | o0 dj t he above
descri bed pr8F'&/‘ééslf‘%érriﬂugg%P%ﬁ%%g%pemesiggthg%ﬁ%%evrgit}éwg%sﬁtg(f% rgﬁgﬂr]b%% nerrper ature’
(appr oxi nattbé yo@tdDy, if that copmmed amalidtyis nom lag)abdére és thenmskathgtoa 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
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that has crystalline properties and can be nelted upon heating, there are
no particular limtations. However, polycaprolactone is preferred. The

pol ycaprolvpgbpié s (i) a polyester that is obtained by tmﬂggj,,yﬁyl zation
of 30 caprol actone containing starting material, or (ii) it is a polyester

where the polynmer wunit obtained by the caprolactone open ring

pol ymeri zat uésanmrudhéswd solERétaal HeN capiolatiote, Mk @ atetial WhedeltRcareef of the
conposition nmateri f';\ that cont ains the above -5 WD 01/, 34716 CT/ US99126195

descri bed ath§eLysiiizagey oE the PRIy ABrgacioNte PLEAOBH IFMPEFAIYTE ity 2lMOSE PASHO wher e

because of adH6ive ptSpertids! holvkwdr, tap KeRfingd) Othy GriDfcabRfcINE  is Aheli<dOBAd
tenperature it al nbst has no adhesi ve ro erties, however, by heating, the

pol ycapr ol asfeigebandingetreagth anaearst Syffye d$ aypesially fgronseh petiecases ch
effect i§ egpep {lﬁlald}{eswlcﬂo?ﬁﬁéqnétgnél hﬁdt %@ﬁﬁm? il Rholcdfle 2t BRSIaMR thad Yer

material that contains in’ts nolecule at the same tine a hydroxyl radical
and a phenyp hydgkdardicglandn mh@nx/llra@calyﬁénmwympermlmmmterma sThi§ s because

of the fact; t&%%uste gtgegﬁPPIhaP{q aéo%%gﬁ{elﬁﬂg ﬁHogesﬁgée’sgt;aéa’éﬁF’é}] siféfi he %‘E%ﬁ#ht ype

pol ymer mat & a capro y exce
thermal |y aoblymtmdteﬁdramdlmbrcwuﬁawnc |am1esam1ychxngjlenb the present 10

i nvention prefer ?Eée ¥lgeﬁrgxf;nﬁ 2By afed bk r&%}nngs:fgl? %(%Qﬁ@%g tQak! regeﬁt

mat eri al where re5|s?ance are ¥ i guired from
t he adhasi vh&emcbrbferabgl emtms:abrds;lmer@mghmcay thasit laadnaa-mmmfd y, the

sol der resigta he pro erti can be effectiv I ncreased. The
thermal |y ai‘ﬁ &ﬁf"é% e o ‘B'Hﬁsogla{ a%rergﬁxlr%q% g@cﬁcﬁ}%?@s i e 15
present i nvemtiriesl tswhpbﬁca@bﬁg ati§ espedially the/qdkied fesRenES themmdl pedpettiesused as it
S I|quef|edg) eat | ng ver, it is preferred that it is

advant ageou$ty tlﬂy H’crqa?q m adhesi ve where the adhesive properties of

the bondi ng surf gge twﬁan;naétm&@dadhaﬁv@e&hpmlonl\aﬁﬁhm adceffiglkdehet e first
practical inplenmentation of the present inventian, filmadhesive is

suggest dd t RERSCHtSINYeHting sap rbanl%ese&bmé tyRssef ?4319&!"20}‘35 Hértﬁﬁf! 2§ i i vat ed
adhesi ve comiae?aehlwnhéaaﬁfruoa}evan% ,tsfpaéfeéﬂaﬁmahﬁ i eiantgeolsly GdeAG8S By using

such fil m adhesi ve, possi bl'e that at roomtenperature the adhesive
properties &W® aﬁh%ﬁéf‘tel \E%ﬁw hecadhpsiveprogertiohof the bpadiag surdacerase ingraabedpr essur e

sensitive a%&%ht‘ﬂ%e rﬁél? Eegglgitnfgr iRl f rEp@%ctM§lnrH1&neﬁt§ﬁfnn@f* the %?ésé{l%ance

properties t he me of the heating, it shows hlgh
adhesi ve pr epsntiones fandadheswe 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 hydroxyl radical and a pheny! radical, there are

no particular limitations. For example, it is possible to use acrylic type polymers,
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25 because of that it is a material whereby because of the high bonding
force devel oped through a thermal and pressure adhesi on operation the
material s @gyi8shs t 0 the adhesion can be bonded to each 19(%’117[%99/25 ardi ng
t he adhesi ve polyner material used according to the presen |on, as
long as it is a polynmer material, that shows adhesive properties at 30

room t enper Hitrles- MREdIERX ﬂgﬁ&b@ﬁd{yﬂe‘i%te@m?mt ett:§ styéObsiadiédeadpé t
as a

contains a polyner that inits nolecu droxyl radical and a phenyl
radi cal, thé&PROlmers (ABRpgted; Rolyuzsthanesistlisopctyge pﬂame&awpﬁ@sarﬂtns.tbe possi bl e

to use acryljdrestvsRRIymtr YORES, it is %@l@ty w3é SAEnPEE e AP matidif 1 1 € -

but adi ene type copol ymer. materi a (NBR, etc.), styrene - butadi ene type
copol ymers (SsErdudlye apd ihds glse @Pﬁﬁéht%éhat dhe ﬁm@’etlﬂf@ffmﬂl {ramr & mised: .

Regar di ng thﬁater?aﬁj@&ﬁéﬁtﬁ %r%ég%@%ﬁthékmgkénaiss possi ble to use one type of
da

these polyner materials”™ indivi I's al so possible that the
structure is for Regarfiingrthe polyter maerméttlmtmmmmmasmm@cgleonhe rabeee t ypes of

these mat et i ol nelaARKdhiSadidhe, NPLeVA Bl Bt 851 A fliRE §9 HoRjflihfod '

mol ecul e t hé “above escri uncti ona P& that is
obt ai ned by usog psthei mxng)monmerngawsnatdfmlsstharctomtayx monoma'rmssessmg imterials
ecul

that contain 0 Si nol droxyl ,radi cal and
monomers. pod8 SRURHS ¢ AVFPET afiee P rRmr 5%edaf anie R Akpit (0",
good optloon radicakf Ogrit tsh&omgopfmpumt‘aﬂer thdpdilizmeﬁiatxoﬁ udiffedemfhctionaldi cal s
that are cont |ne I n the nol.ecu (fo anpl e, _car cals) are
reacted and ? b agencangained; 1y the orng@r@é H’d’ él]h'?ﬂkﬂ“ S} 8% cal .
Here, one exaumhan@theyta&&faﬁge@rtbedy@swlrad;cat ¥REphea Mﬂ@ibatt hat can be used
according to the_present inyen wil] be, descri is a materi al

where as the 1558 CPf SPRRIGS H‘iﬁft""é?q agryliq fyge P&W‘r?ﬁt”&‘ cah &e p3ed| udi ng (A

| or 2 and m@dnagwm&pr@lexhybveaﬁwm 88 descBbed 0N W& riatesiaMvAdrlafithel N their
nol ecul e _a hydroxyl radical, and depending, on the requirenments (O

(et h) adPy iSRS BOBPRSA materiak thf‘ar@v W@PWWNd%d(%)céo?fd? AgdtMofehe usual

met hods | i kenéky %@y'mb%dat@sméﬂiﬁ @Rom&9 cyitBiningahi t88r nfécdld £ Rydroxyl
pol erEI’I zation, oneration polymerization, 20 suspension

pol ymeri zat irgshical ét"g depepding orethauedsirements (Chemetinadylin adid alkyl ester, amove
described cg gﬁcgﬂﬁmzeﬁ%cotﬂ %atnphﬁ A?upnmgay IeNYdr eRffipld, 2buls @henoxy

propyl acryl etc can be used as the above escrl
polymenzatlon solution polymenzatlon 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,
isobutyl acrylate, isooctyl acrylate, 2-ethyl 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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conponent (B), for exanple, 2- hydr.oxyet hyl - acryl at'e, 2- hydr oxypr opyl
acrylate, 2-hydroxynethyl acrylate, 2-hydroxyethyl nethacrylate,

2- hydr oxy 5 met hacryl at e, hydroxy- 3- phenoxypr opyl tc., can
be used. T(gﬁ?/hgé the above described conmponent (O, for%{e.r?(%lér?t,pzl%]é"’fg it is
possible to use n-butyl acrylate, isobutyl acrylate, isooctyl acrylate,
2-ethyl hexyl aq(ega&ﬁﬁ% thRtpPopofifon! (MRighb A AE BHelthéiRehet QAR ARG Hontals,
hydr oxy- 3- phenoxypr opyl acrylate etg¢., nat eri‘gls--iare r ef erreP that are
monomer s wHE 859Y¢ deserited we dinctipea! Fadicals GopgRaEY 13 he PRlyMER Lnlh BF Bepheny |
radical , ar@f itéa68the Bihdsatpolynter I(&nm,?,stbial RohOmESRAS dedived ®éhi ciently

I ncrease the conpatibility properties of the adhesive pgl ymer materi al

rel ative totherempengnsidrandgomppegnt (BY) yyoally isis71% woight Usaod abevs

Regar di ng t BieepiRPRYS $NeilhtS)s GRd aticRb A3k efectall§ pRRARHE it Widhweibfld% cont ai ns
t he above d‘glséce?ﬁ[ %gglgtwo ?Iﬁnc}tai on%H‘ r’ad%iggéesc,a ggnt al _ne’dl In twhee'gpql ymer units
of the totand alaveri ¥l thef ameunt snghiained cofptiieyzhoive (desgribed mennmgr yatsoner units
derived fro . e 0 e ( | Lo B4 el 8270 Wei ght
% and aboveé,Hné&1 Ji|c}rﬁ%fct gggg@y%f@%‘ ‘\:/?/gsl ﬁ?&m%d% eoﬁ%ah%?( eté%e@feal |y

pr ef er abl y, campatibili®0propertjkd refdtivetoothe polyesterl thateriied aceradsordecreasedaiAlsy] of t he
above describ

ed. oner unit cont ai ni .t t functio adicals is
foo Fow " HeBa g e Bportph bFmofie Snfls AdhieR et fhs hRBbAeRF i bR 08 ° 1 P
t he pol yest esntdimideinithd pelyBeradiits of érrtemd polymét anterial, &4gai0di mglet¥eaanir opor ti on

of nonomer ynits derived fromthe conponent (B), .that.is 10 .contained in
Che POl y mer AAPLREETbRg it GTME Ho RSBl Broterablys b Fothgy and
above, prefQhgdbss-15 mde%l IMhkanbudnabRdef tiNdorsrecialvey fphedher abl y, it
is in the range of 5-15 le % |f the anpunt contai nedq. of the_ nononers
derived fr ofAmERaRentcEhinis jamdov.Bheresis the risk Hhattthdould; ke ingiectiveiimithat it woul d
be i nef f ect jo@ratin b SuHBRARY ch Qv Tk (oF einkple, v Dikg/adliag ayveh o ce (f or
exanmpl e, 0.5 kg/.cm and above) 15 inmedi ately after the pressure_adhesion.
And i f the immetiatclygfenthaemsare adhesigni pad lﬁ_élp peuntqoptdined of therimétent (B) s
too high, t{&1RdiIEdn} ﬁ'xlﬁ cBhE{fnghE?) Oi|§ ke HigHT R Rithd fidk thY RO 86h eﬁ%_ilft?' ative to

the polyester nmaterial wo ecreased. Regardi ng the adhesive pol yner

mat eri al t hpropersiesrelativeitactbe olyester onaterial wonlddedecresseént i on, as long as the

resul ts from t heg rGHENthd th%élb+ %('E:ll e?.tﬂﬂ&rialftﬁaethftsvn\%gﬁ ecxgtz:orj:iilﬁgatgdtihLi on to the

above described polynefr nateria nt ai ni ng .
) 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 hydroxy! 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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functional radicals (the hydroxyl radical and the phenyl radical), it is

al so possible that polyner material that does not contain the above -
descri bed tw@ofa4afel i onal radicals, is also contained. Hopey &mn&@
proportion in the total adhesive polyner material, of the a ove escri bed
two functional radicals (hydroxyl radical and 25 phenyl radlcal) cont ai ni ng
pol yner is usdagdrial it/ amspgmble%oaﬁd aﬁbowdsnonnm@mhgbgeﬁt Alldo, bS108f a¥@i ght %

and hi gher, and especi al | ferat) é i s 90, wel ght % and |gher Al so,
regar di ng t his Wit g rape the gesults, Hom fhe Biesant RyeRHiRB e BRtdndered, ftr j s
good as | ongisadsd 4 gbs d}z!tibhhfnth& BBoveaRREQ DA Bl shAPolaR) iL4l nRthgPinyeisSt rengt h

Is 30 generated,  and usuall t he wei ght average nol ecular weight is in
the range of cresslinlsehle byusing he%l%é ra"c‘ﬁ@“s‘?fﬁ@ (hzp-viQley bpamy gleggarcbepm, t he

pressure §engichi Ve %?&‘s@lﬁide’g SEIRY quwb &1 erpﬁﬁiéhﬁ’luéaﬁ SENd0Qy 5 tOget her
w th the adhesive polyne 471 6195 material, it is

al so possi bl erosinkiog paQr Me%ﬁebﬁ'lel bmdmgltnghva@mval tbatsa) theasubjeghof the it i s
within the rajggonhere the results from the present invention are not
hindered, it 1s also a good option if the above descri bed adhesive pol yner
is a material thabnithe atheyshdndnkedardingythesholgcularaweight ofr thdi palyester beam

(ul tra-vi ol ef,.faggimy, G SCLEGD BRAMaBIohE Cad 1 BGuiORR! ik 0l b

adhesi ve poly Cr 0SS I ngepri or t0%or after
t he bondithg pmdtthmumiadheme ﬁﬂeagthnsg&demte:luhydedto ¢a§ 1dngcas tieckoagiosition On t he
ot her hand,

re ardin of yester tal, it
is a good opf"f Hala%r ‘ggﬁ@y dess; |“[°? ngev\?#'eﬁ' Frﬁgeqlg%ﬂ etFrgp?rﬁté"e 6"5
predet er n neekprethelsas/ @ vﬁéxglﬁr‘@bﬂ‘agé chgamwabﬁght and usbsty imthel @Age a$ t he .
conposi tion cal |y doe ave erties at room
t enper at ur e. 5@“250@9 E‘E@ f?@b’ & R J@‘Fgédgqn%% t(}%QB 3@ l&n‘f"‘g‘elt i s
usual l'y in thﬁeﬂﬁxegﬁ)léﬁular A0oB 06, thard iptRian |tHat thd adlﬁs:% s the
range of 1, 000%!%00 000. In e case when, the nol ecul ar V\qu is too | ow,

there i st heWawH der decrrased H@d 281he icortrary 8 ethe wasgowhep Beisdee Miglsdbe and on

the contr ar ygompatibiliéy 9@'§mwﬁﬂhﬂvb th $hé Shebive Polyme mafepPadel diicteaded,
properties relative to the adhesive polynmer nmaterial are decreased, and

there is the ardatheter is theidapses thay ‘r‘?FrFéEm‘%wadiWé adheris 9@%‘?“6&)@?@%5 of the"
conposi ti on ERtgkitidh nteriaPA Tk MRGJAkME SotRWetoheiarmidi fficul t.

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 a2 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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Regarding the thermally activated adhesive conposition material according
20 to the present invention, it can be manufactured as through the usual
m Xi ng ORE 3’5) ons, all the raw materials are honogeneously m xed and
conbi ned. ¥8 345§<6arrpl e, adhesive polynmer material, polyediErUSoyi19ent
agent, crosslinking agent added depending on the requirenents, etc.

additi ves, 'n b | Xi ui pnent .l.i ke a
Hononi xer, g‘te%P {D%t%gcri? xer ?g"e,n){he g‘ere"éc F‘ %gj‘? ﬂg%pfgtcgwpgﬁlgoq s
hormgeneous hytednalsscﬂr\md fom duesiped smtbriabobdaibed frévatthis prelcSrsonomutbhe Ifo

preparethe ui,d state campo on mat I al this |jquid state
conposi tion }ln% o IPas i1 PO & for@aah sB%f Kt Hﬁmg’%yagmph@efws& h | ution

where the apolyeapdammdoeau alclheshememﬂmr maRHEN tat dofitains AUGlioRsh and the
second sgl utéardo l%gre th %ﬁ%\fﬁ des§¥ll bed crystalline polyner _is 30

li quefie ical, pad. g PREAY € pytuably, gontipuous,gustuie)sand; ip dgypessiblestove pol yner
materi al andspetiallp eﬁoﬁhﬂ?%n@%sﬁﬁ@ tﬁ@%&e%e@&iﬁeﬁ%roﬁé?ﬁé&t (&H-a\&hé‘s'i\% the above
descri bed cr stalline polymer material, are ztgeneous uefied, and

then this Pvﬁse%)&t/fsame"mqtpwé/ @1@%68@%@0 br Moggoyer, emt sastri ed, and
then the theneRld ¥roaginkia! ﬁgn@qmaaeeea; 08! i sollf chthinlry R Med from

the dried materlal obtai ned fromthi s ursor so uti1on I's i s done,
it i s possi Biosshnking@ggentis @ﬂe@:tofthéabﬂw}dmrlbgyptﬁqwml’ﬂlheldcngtmail li ne

pol ycapigl act oneTﬁ@ﬁl e V& V. 78, 1S, a hydr oxyl
5 radi cal and a phen Lfl oﬁﬁgﬁ%n {éﬁgl lg:ont ?’E\h%hgﬁsﬁ];e&c §§@3 EaRd it is
possi bl e t othe@bp&d%ibml;cdeﬁ fcoaiedaqm the sﬂbmatsmaiand dnd edrizt Oarel b‘geﬂiaf theed

properties I\BQ%R&W%S&&% tRQ ragg\% bdE 5ot o dh gg{,fg tg%m %Ft}aé[é‘luélggﬁgﬁd jcan g’h adhesi ve

strength). Nbreove When & cF 05 Gded,
usual 'y, a farmed Asthgtcputmgcnwsmsumgpbshﬁble mrussskmlfé(d:dag:ragentcoat& added to

t he above dﬁi% nf]dape?da BLESUE Sorct’u‘?gi ﬂgg\%%%a%esf (1)0 The I | éj psi ti on

mat eri al that has been ibed is

coated b t hubsisatbsiaterial nrrBtpms:!ﬂb to0st 4l friateshial ﬁ:ﬁdlstelebﬁ’I mhlféﬂal ilké g adhesi ve
fromthe abgv escr,i. hed ag) e5|ve co osltlon material, can be formed. As

the coati ngp?reézf Grr20d 1t 15 possible touse fhe 5"*1!1%'5“ gusthesbondegd, og an adhesiye| coat er

a die coat sheetn svh@bnﬁlgaﬁzeferxalekt@ , IlWthd cks@ommﬁalﬁhtéﬁa‘l thA6 hhd1Ge1aRpve .
descri bed 15 sules“;(lte mat eri.al IS possible to use a material that is a-

rel ease mat B°P g limer efg. H%Pseét ‘6 is poaﬂbje tq obtain g uatenil avhers the flm he
mat eri al t hadhesiehgeREthROB dthed FonPRe a&lt}%% ¥6mposition material, is easily and

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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sheet supporting material etc. In the case when a material that has rel ease

properties, like a liner etc., is used, it is possible to obtain a material"
where the fwddisaghesi ve agent that is fornmed fromthe adhes %g osition
material, is easily and 20 sinply renoved. Also, regarding the ry| ng at

the tine of the formation of the filmadhesive, wusually, it is conducted
at a tenper abuweeer] osualleg, fh&ngaeﬂils Gf9edl 86 Ghe Bind ﬁlhﬁ; iinr;liengiheﬁ% iskedts s usual |y

in the range fram several tens Olv’é? econds ta se m nu % Regar di ng
the thi ckne@€O8FN8 R ¢ |RFVARRSFRRI08Yy 2jesuse ﬂ@‘%‘lﬂsl at hijtgo 25

M cronet er s flekiblt propértieabnybe ided] spdrrhxaxhﬂer ang@ogsiblaa: BQ0pdPet rrﬁémt ers, and
especially 0-10Q m croneters. Thefllm

ef erabl Is in the
adhesi ve ac%ﬁ)"f‘ y“t“?feetﬁreééﬁli‘e PH\‘fé:n?F ‘Eé{snp%s Ie b use eplyiRide.ne
adhesi ves| a)SSl’yviﬂErl 2RloASKICRIMR fype Pivitls, HiRAhated\d y&' Kol%u'ngrst psiyesge of the

present invention an adhesive sheet is suggest ed, has™a”supporting
mat eri al an&PBhetso RalREethans e, syptheticpolynaerfrigteRials. froma thernal | y activated

adhesi ve conposi Rbgd?a.ng%&eeguggémﬁ@%teh§n f lfsgom;%ﬁ i3} jstd'fhaddRAlMna Ur f aces of

its supporting materia are no parttcul ar im tations regard| ng the
above descr H)‘é%lblgdqsbbmdi ylga-wrigles light| permeab(, mmwmon@pmﬁmsags

however, us%k lth ﬂ?c I-e%rdrﬂ*afls%&gatﬁé se@c films in the adhesive
techno

sheets accor previ ous ] QY, are used, and such materials
t hat had® fl eX| Alse, prxspegwqdesptmanf Exe:smsmdtenﬂowhmam@r totimpart possi bl e to

boss bl 1 opHsrancs it haeull R e e p¥befie s hER AR PO L& A e o
fl uori nat edvagopdemitydrmyer 'pbdnyesmﬂm to(lﬁEIrt @pnca) ,canubllyyl lceﬂhamedmgc

oo ort ComShebl s BB Roie 1 e Wl PolrteAfoR RS dipehi® Rerfsbut ot s g

[ Ight Ser ne?Eb?;neaﬂgeﬂethM ﬁgh,se) ;ﬁ:sgo?l_dn,oa:)tﬂtuo&sctfgt ilight ﬁmt arfnizlefypal dt ha: _ i's
col ore r a ecor at,e Yy ri I N etl.C. S | 1.S 00 opt1 on
T e, Mol eng cigoras s iApsice mAterialy din b ctfep herls ot o

gl oss type if ofdePRelrictease thetsollag l’@ﬁﬁ&hdérpw;bdﬂﬂi off thB fronfBlidce ofaRer

deposited | Then, .in order tg.inp optic ca bility to the bondi ng
sheet, it g@P%Hgﬁ%?f%l'b'sla °l§’§%"bée1qf§ a'bBP%afEaé‘EY Yer pvthefrant el ectri ¢

reflective firkade of dhd SUppoHmBt miteridl © CAl®Nit fid kMBood dpiib® T tHel sippartihg UOT escent
'Toht film m%te];nlall }Qstayseructure 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 strengt.h 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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15 el ectrol um nescence el enent etc., as the supporting materials. On the
other hand, in order to increase the soiling resistance properties of the

front surfwoee1sfrié he supporting material, it is also possd orm an
optical catalyst layer on the front surface of the suppzpr%{]?}nsggéfg?geri al .

Also, it is a good option if the supporting material has a structure that
is formed from tDhe bondingr sarfied dfethe aiihdsiveeis usdallygyetested B aRp@ar dihixy t he

t hi ckness of the su rting. material, usyally, jt:ds in the range of 5-500
ni cronet er sl,meéﬁ%luiﬂaﬁ?g "é’l?p%mi‘ papes, Rl?ﬁt'ﬂé"\f SR gdley thatgs Aprmed;asthoset ers. | f

the thi ckneeslaydrs biRQath@dted bORmiREAANLFRl Sstrength of the bonding sheet is
decreased, and ere is the danger that the durability properties would be

decreased. And ofplspnid the sdhesiye comppsitipe aceprdingda she Bresand invegtion,tase

f1 exi bi |5 t yioRg Q4 fsi WshiA Mk fahSe fhéreithé résltHFARTh | finy o} & body of
t he bondi nakjs eet are ollecregs%ed, anclt tﬁereE 'S théebl%%ngﬁn{eﬁg?%ht&gl ui ng

oper ati on wijbfered; i dspossitile ite (add . addjtive agentsr that ereofvell Henowindfowf thehe
supporting iBhd @gch,ym@% _ i | b bt is al so
possi bl e thlgt%%a rimer )ﬁyi;é}e?)gsaﬁgfrib\% éeeh%yﬁéufgﬁ?‘wg't %Jo(g%ﬁ%?at“% pr epar ed
as a sol ut iagentshievelingnagentssultraerialettlight absarbiag agentsymntifoxidatiomagernits 30

pr epar ed, | S, .| t on,ong of .the nai rface t he

support i ngaﬂﬂg’%gﬁlgigﬁtamagﬁfhéh@g %r?ee%%sr’ %y 2 inyc’foﬁ?%cdl.’mﬁ}iiis’ \%533%3716

PCT/ USOW) 2 miEoscapie sptendithy asufofrackfrah athaivedivdmherandtéeridl ov &lolyndgak ot ect ed by

a liner. Thj ] s usually forned from paper, plastic film or a film

that is fomﬁﬁgilggﬁhgéﬁpe 1}0&5"‘%5@?&’@?&% | ami nated as | ami nated | ayers.

Al 'so, in the adhtsithes beendesiibédheraabsvedfonthd sihedite omsRtioninii¢giMii on, as 5

long as it | e wher.e. the reét{l_‘t fromthe present invention
t

S githi nththe ranﬁ sen
is not hi MSePT8IFe fo; the presgudappnbon it isqpreferrad thapdt souping 2; Hasslinkiag wel | known
fromthe pagent. OIte cr&slrkidgOdg¥nt iE@ mabrRANHaEcant inrefseRethbiigal FQl stk NO: .
Vi SCOSI]tSy reqgul ati agents, |eveli n% agents, ultra-violet |ight absorbing

I
agents," antl?’-g%ﬁ'?feﬂ "BMACIGUN $8ent ¢amRgsEion @%‘%‘ta&nﬁsé@eﬂﬁl’%l,mkjﬁgawnmeads, etc.,
fine, m croBeepidplBatis YoSsible &b ARt iSochidi® dfn HHOSHY ﬁiﬁ_&%%[;ﬁ% that are
formed from adhesive pol'ymer material " or from non- adhesive rubbér type
pol ymer mat@PrarOmaeunds, goly (methlgenylasm cererminils ctc. tregaediag theepropastion he
adhesi ve coifnge ickdsQthidiil &leh@that RCEMEHA%int Be tBEI RafSGNbr HVERELOD 1T 1S
preferred that it contains a crosslinking
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.
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agent. The crosslinking agent is a material that can increase the thernmal
resi stance 15 properties of the adhesive agent conposition material. As the

crosslinki Rp s, for exanple, it is possible to use j
conpounds, neﬁlgﬁ?}r? conpounds, epoxy compounds, poly (mt%ﬁ@%@?@%
conpounds, etc. regarding the proportion of the crosslinking agent that is

cont ai ned i ngidwgpié ptal nmaterial of the adhesive conposition, usually, it
is 20 weight % or_Iess, Ereferabl , It isin the range of 20 0.2-10 wei ght

% and especi al | yFisheatepthy| 3eetatq sqlation, cqmizining fgeadbesive polymgeimaerialy |t he

amount of t h@opdeRfsldn ! M RASBatileS Farp& 50lelght B LR iaStolfdRe sbRliod hat it
woul d not be possible to increase the thernma r ési st ance ropertles and

on the cont reamgining pelyeapralastanscasicentridion pHithe nparkolatile pga mt 30 weightcohi gh,
there is 4he, rE'n?;Kecg% th@?ﬁéb%&ﬁ 'se!lﬁt éwa?'}&tr&d"‘ﬂ‘f'ﬁng pr&ufidf s‘Sﬁzﬁﬁﬂ' s 20

Moreover, it Is Pesive conposition nateria
activat ed b@iatnd@mthbasmfa@quenelease iyse Bdmd@8 Tt fim) land rdsied,r $cathat Ioatthe s the

subj ect Of {38l 0K Rcand BN Slrial {5 SRR IO RInbR AU RIS, PTOST t1 O

material is Cross rior propriate use on rial
subj ect to t6é{enicnoieters, Ema‘ahldhbshe/eompmtmnsoit thenfilmaadhdsive shsholwel. of  such

t that it t f 0, ad i rt

ot o Al SRR BBl REtAn S T Ay BhovE e SRR prufiop Slhben T one

mat eri al10 ustﬂabi-eﬁetenﬁmd:csarﬁandlmfhﬁdsoa n‘afeetypdhesvlmlang)agmﬁg amw;aamal hl is
an et hy

crosslinked. 1/ 3 PCT/ 1JS99/ 2619 First,.
acetate sol LH‘? r?ée the addiin \7@01}8‘?%@ “'r‘?eﬁ“ ralfé{f“a E%Yﬁ:@?ﬁ ration of
t he non-vol thhéa_ part = 30 weight %, and a toluene solution containing

pol ycapr ol act one concentratlon of the non-vol atile part 30 weight 9% 5
are mxed, and t Her gheilor adhesives Qhtaingd deserding e ther pragtics GE‘HFBJG% 5ol ution

is coated Ofast RfisHEd RGOtheY db RbERHR aliNdRvel propartiestal 2540 (By e dingéied, so
that on the surface of the release filmmaterial a fil mof adhesive is

formed widt h tack testd k Adsos theffilmepihpsivesasearding to plh thegprpetical examplesnB8si ti on of

the il m adhgsini€of therdAPiMhivatidili §900er . according to Exanples 5-8, in the
above described precursor solution 10 the predeternined anount of an

i socyanate type éMersever.ntetdinggbatadhesivecpriymers pgcording toosaghiRseetiselt ai ned .
after the adghhbRNHeSstdrfg FinoRBdmAtehRd fBRd Frdnh b hEAR? | Wierd'@P 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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formed.. For the film adhesi ves obtained according to all the practical
exanples, it was confirnmed that they do not have adhesive properties at
25C (by thWJdlBQﬁE 15 tack test). Also, the film adhesi rd| ng to
all the practical exanples,. were capable of thernmal act{y@g\@%’% 3 120C.
Mor eover, regarding the adhesi ve polyners according to each practlcal

exampl e, t heolibwkt Adﬂ&h@ﬁﬁ?ﬂ@{esﬁﬁta@{o\'&ﬁg td @&Hﬁ—ﬁlatf\fe%ﬁa f@ﬁ%ﬁ@ Hgre in the
nol ecul e anﬁ_henoxy radi cal ‘i s contained eno>_<Iy et hy Ip acrylate, "Bl SCOAT

20 #192", ndHEfCAEPATiden B?t'&ﬁlkraa@qumlé squnﬂstlaylelhdcrérprﬁlesbmwny) and
a_ mononer dapodiRi Rkdifingto Clofplice tkiindle RIRHY L€k ydr oxy!|
radi cal (2- hygroxy g e o?<y p opyl acr ?ite %@g ?glgigsgwp

manuf act ur edemperatyigHf 8 PCCipenordimtathe fingarnapkdest) es Conpany), was sol ution
polynmeri zed in an ethyl acetate solvent nedium and by that the materi al
was prepared. Al so, for each 25 practical exanple, regarding the contained
anount of the nonomer that contains Tablelts nol ecul e a phenoxy radi cal and
a hydroxyl radical (M6700), was as it. _ﬁ% own here bel ow. Conparative
Example 1 30 On_the other hand, 8@Pﬁsété°“[ %act that as the adhesive
polymer materipl a maggLl, Ielvvas used| that o C in1n]ts nolecule
at the sane tipe—oa— H..er‘.cxﬁi +achecal—apd—a h"ﬁ“V"L Q%Q"',

t echnol ogi cal rocedur@@faféplelgxanpl e l{were PS@SPCL\/D7@’I¢)34716
PCTI US99/ 26195; fol | owggamamag the fil madhe p%ﬁc_o wBg to Cpnparative
Exanpl e 1, wasH-erred- amg coposHti —of Sps\éq 8 lﬂs-we_i_s shown in
Table 1. The fjlm bondEH%j"Plédrrpom ti on accorlbﬁ%@q[{? ﬁﬁﬁ‘-bar ative Exanple 1

showed adhesi ve proper];kgﬁplgts a tenpgrat p$_§,}: E’I@ qe}g&/ nding| to the

finger tack tept 5—Table—+—Conposition 21N PCL = 70/ 30
Exanmpl e 2 PS2 PCL = E@argpje 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)

LA45:  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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Exanple 3 PS2 /| PCL = 85/15 Exanple 4 PS2/ PCL = 55/45 Exanple 5

PS2/ PCL/ L45 = 70/30/0.7 Exanple 6 PS2/PCL/L45 = 70/30/1.5 Exanple 7‘

PS2/ PCLI L45v 480/ 2. 3 Exanple 8 PS2/PCL/LAS = 70/ 30/ 4.

hosl POl = BiTusn anpl e 10 PS4/ PCL = 70/ 30 Conparative %?é‘%?’gp PS5/ PCL
= 70/ 30 The above described parts in all cases represent parts by wei ght .
10 PCL: pol yeaRir@bfs ke/tp2, fribefol 6F §n; hyteDﬁidctﬁé Ibo.Qh tPth

" PURAKUCELL){)H?"' nmol ecul ar vveml.% ht = 70l %}‘ I\/Et700 = 95:5 (nole
ratio) Ps2adbesipywasigxzigated Eﬂ)@ nesultsrase éhqvaltma)ableﬂsédorﬁovsgzhe haHoE = 99: 1
(ol e ratio)gle V\Pa§4mef§ux¥82as M? 0&?! h3tl{af713l:§.lr§ a 120Jephrafion 2pé&tahye  hexyl
acrylate : acrylic acid = rati o) L45: gocyana{’e type

crossl i nki néoage/mlm(tem@mvgree mh@ﬁtact ured by N ppon Pol yurethane
Conpany) 520 In the space between 2 polyimde filns with a thickness of 25
m crorreters the fil madhesives according to each of the sanples presented
in Table 2, were inserted and pl acelgbleahd it was pressure adhered at a

tenperature of 120C, atAqheﬁi"%aét"\épgtR%f%ﬁ%%B?“/ U5 g{f)r)6195 pressure of 5

kg/cn2, for a period of ength after the
adhesi on was ¢val uated. The resu r#qgﬂg,g—;gdlmn{]n mgg\,@&rg\@{}pcver the

bondi ng f or c¢—was—reasured—as—the—peel—_st+engH BEEHF a

separation sp¢ed of Ex@mplend mi nute, in #3480 degr ee pee@5§est. g Table 2
Adhesi ve StreFth (3hapide prepsure aghgsi on) | #192/§k700 [kg/cn
o =Y

Adhesi ve Strenpgt

Example 9 99/1 0.21
Example 10 97/3 0.43
Comparative Example 1 - >0.1

Also, from these resuits, 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 to 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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Exanple 1 95/5 0.55 Exanple 2 90/10 0.57 Exanple 9 99/1 0.21 Exanple 10
97/ 3 0.43 Conparative Exanple | > 0.1 Also, fromthese results, it was
under st 00&vé biidarign Order to obtain a bonding 10 strengt Iisctr}ilggg,“@so 5 kg/cm
or higher, after the pressure adhesion, it is appropriate that the

contai ned ampunt of the mononer unit that contains a phenyl radical and a
hydroxyl radical, in the adhesive p@kyledr material, is 5 nol e % or hi gher.
On the other hand, in ace EP{tFween a 2 rrmthrck yether imde plate
and a 25 micron thic dg@;}ﬁsﬁeﬂgh p"‘tsﬂgeraiig‘g‘b according to each
of the 15 exanpl e"d/BIRF fesistanfishermal properties] Iaced, and then a
pressure adhesi on was conducted at a tenperature of 120C pressure of 5

kg/ cn2, fof a period an at, Ss]conduct ed
at a tenpenature of 15%%{@{%?&% q%oll%tﬁasm r% i % Jrst cure)
and t he matrer+als—that—have—tH der"a‘"e Hat—were “m. uatw "r ”er r

bondi ng strerﬁ}?ﬂ?leihe resul® are shigrearapirbybles 31 20 Al%0, the|presence
or absence ofExa,lnﬂebubbl es atzthe t n&e}éﬁaﬁg’hu@ﬁbm&e adhesi vg filns| according
to each of rthe—exanphes—sotder—atertat—at—atemerature—of—266¢C was

pl aced for é Was t or ed| ‘PREAEATDUORIFC e 1 her eorge_t_e_n_ﬁ) air
bubbl es wer eExempleSatied as 2'pass”.| The sapsss way, tihe resolits arejshown
accordi ng o ghe BT gsenteq, Jn rapf e 37 25 - 15 VWO [0T7 3475 PCTTU$99126195
Tabl e 3 Adijesiels =  essurdadhesion { and sol der
resi stant thédxamplefrgperti els8 (2600C / 1 mpasut e). Adhesi vé.3Strengfih Sol der
Resi st ant %éx‘nl Ing Agente | Kkg/pm Th I Properties 1 ght parts
Exanpl e 2 2-06-+h 51@% Fe—ad .[l%ubb! e5—0 Evei%m -3 %he?\ge‘a'e ai'r bubbl es
0 Exanple 4 2 0 there are air bubbles O

From these results, it was understood that in order to practically
demonstrate especially good solder resistant thermal properties (thermal resistance .
properties test under conditions that are said to be severe, 260°C/1 minute), it is
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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Example 5 2.2 pass 0.7 Exanple 6 2.7 pass 1.5 Exanple 7 1.8 pass 2.3
Exanple 8 1.6 pass 4.5 5 Fromthese results, it was understood that ih
order to pwaséiRakly denonstrate especially good sol der gE@siSbA&Lst her nal
properties (thermal resistance 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 thernully actiGlamsd adhesi ve whereby it is possible
to forma adhesive filmwhose surface practically does not have adhesive
properties. Solution Measures A thermally activated adhesive conposition
mat eri al, charactleri zaﬂdtlirym&ltyeactilyﬁteﬂaazihesi%aborhpositbnacdn’qefsmgl adhesicé i vat ed

dhesi i t f dh | d
2 pal yost or PR 4% REDENGy B astre b SHRBYmSE ST & PORREL FPARE o 1 or med

so that ist dgdicxyhsndphe@flgrepst hat has a hydroxyl radical and a phenyl
radical inits nolecule. -16 WO 01/34716 PCT/US99/ 26195 Cainms 1. A
thermal |y activated adhesive conposition conprising adhesive polyner and

pol yester, wherein thqhadkmﬁameadﬂowmahe@@mmﬁmm R ho BRI NY 5
hydr oxyl and hengh gr oups, The thermally activated adhesive conposition

accordi ng t ovRergn eJP°]Y3§3ﬁ’é’|5§PW°%Hﬁ@'ai¥8!‘%fester is polycaprolactone. 10 3. An
adhesive in the formof a filmconprising the thermally activated adhesive

conposition accordl ng to claim1. 11111111 111111 L Q3 [liir il 1111 S +t
-17 10 3. An adhesive in the form of a film comprising the thermally

activated adhesive composition according to claim 1.

mmmmmm{
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