1 DESCRI PTI ON TI TLE OF THE | NVENTI ON: ADHESI VE COVPCSI TI ON COVPRI SI NG
AROVATI C POLYETHER DERI VATI VE 5 TECHNI CAL FI ELD [0001] The present
invention relates to an adhesive conp05|t|on More particularly, the
present invention relates to an adhesi ‘e conposi ti on adhering between 10

| ayers of a lamnate in a procesnggcggf the | am nate such as a

sem conduct or including an I C chip and an optical system product.
BACKGROUND ART 15[ 0002] Recently, higher integration of a sem conductor
device has been required in association with devel opnment of electronic

devi ces SUTIHE @F TERINY ENTIRS ADEES T a0usPOSMION QOMPRISEEGT or mance and
smal l er size. As a nethod for the higher integration, a sem conductor
itsel f haROMATIC POEYEIHER DERIVATTEESt acked structure nmade by stacking

sem conductor elenents in a |longitudinal direction has been studied. 20In
produgti on of the stacked structure, an adhesive is used for bonding

bet ween the sem conductor el enents. However, an acrylic resin, an epoxy
resin, odE&IBNIGAoRELL2si n publicly known as an adhesive only has a
thernostability of about 250C. Therefore, these adhesives cannot be used in
processes requiring a high tenmperature of 250C or nore such as an el ectrode
25 bondinghigﬁg gﬁf a metal hunp _and an | n. di ffusi on process. [0003] On

t he ot her Bg’c’ets%ﬁtén‘feélpmﬂ FRltgs Yo anpd %%Yﬁﬁocﬁ%l?é’sﬁ’l‘mf oMﬁ“’ﬁg an
under coati n f| I cont ainin 0% vol u to 45% Db f
ol yet no P RAR LB B T BB 22 PG SBTRRHigH PEATIERNEERMI nor gani ¢
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BACKGROUND ART

15 [0002] Recently, higher integration of a semiconductor device has been required
in association with development of electronic devices such as mobile phones and IC
cards having higher performance and smaller size. As a method for the higher
integration, a semiconductor itself having a finer structure or a stacked structure made by
stacking semiconductor elements in a longitudinal direction has been studied.

20 In production of the stacked structure, an adhesive is used for bonding between the
semiconductor elements.

However, an acrylic resin, an epoxy resin, or a silicone resin publicly known as an
adhesive only has a thermostability of about 250°C.  Therefore, these adhesives cannot
be used in processes requiring a high temperature of 250°C or more such as an electrode

25  bonding process of a metal bump and an ion diffusion process.

[0003] On the other hand, a substrate for thick film technique of forming an
undercoating {ilm containing 30% by volume to 45% by volume of polyetheretherketone
resin powder and a thermosetting resin on an inorganic insulating substrate made by

impregnating a silicone resin to a glass substrate is disclosed (Patent Document 1).



5 2009-070875 (JP 2009-070875 A) SUMVARY OF THE | NVENTI ON Problemto be

Sol ved by the Invention 10[ 0005] The substrate on which the undercoating
filmis formed descri bed above has di nensions that hardly change with

nmoi sture and heat, and thus, has excelBent noisture resistance. However,

pol yet her et her ket one contained in the undercoating filmis not dissolved in
a solvent or a resin solution. Therefore, polyetheretherketone cannot form

a coatings i and thus, adopted is a nethod for coating a
substratge%%aﬁﬁg%%@s printing nethod using pol yetheretherketone in the

form of pastidNBRnt NK. I n this conposition, screen printable ink cannot be
formed when content of the pol yetheretherketone is too high. As a result,

the resin capooag copdtantTRsbubienal ITapdRsdPateitl AbpRESGoRPUbHELATER N® 45% by
vol une, and the conposition has a problemof therno stability. 20As

descri be2DO9b@RO875 (JP2(@OQTOBTES Agsi n, the epoxy resin, or the silicone resin
publicly known as an adhesive only has a thernostability of about 250C, and
cannot be used under a high tenperature of 250C or nore. On the ot her
hand, an adhesive nmade by wholly aromatic pol yet her such as

pol yet heBEMIMARY GRAHETNXENFIONI ed i n Patent Docunent 1. However, 25

pol yet her et her ket one has extrenely | ow solvent solubility and is not

sol ubl e, so that the adhesive has poor solvent selectivity and is difficult
to forma thick film The adhesivye al so has a problemof an insufficient
coati ng B@RF&@GSOh@44§”ge@§PHBH“for i ncreasing the solvent solubility,

UL O, S R )
e st o b T DS o B SR SS S oL L0
provi de A LATL NG T8 Al AR YA-REESL AN KNGE aSTER Ao

suf 1 o1 Chingt LGSR AR K88 L6 RMiof.0X AR BRGELre Mt Bphie

adhesi ve layer has an extrenely snmall thernogravi y Toss 1n thernal
pr ocessegrmUtddafis -Eﬁie%ﬁh&ﬁ%@a@d)ﬂﬁk,%op@(%ain@il?xoﬁ'ﬁﬁxfd&ti a RIIRGERDy sand the

| i ke and has excell’'ent adhesi on. Means for Solving the Problem

15 screen printing method using polyetheretherketone in the form of paste-type ink. In this
composition, screen printable ink cannot be formed when content of the
polyetheretherketone is too high. As a result, the resin can be contained in a ratio of
only 30% by volume to 45% by volume, and the composition has a problem of
thermostability.

20 As described above, the acrylic resin, the epoxy resin, or the silicone resin publicly
known as an adhesive only has a thermostability of about 250°C, and cannot be used
under a high temperature of 250°C or more.

On the other hand, an adhesive made by wholly aromatic polyether such as
polyetheretherketone is exemplified in Patent Document 1. However,

25  polyetheretherketone has extremely low solvent solubility and is not soluble, so that the
adhesive has poor solvent selectivity and is difficult to form a thick film. The adhesive
also has a problem of an insufficient coating property.

As a method for increasing the solvent solubility, introduction of a flexible structure

represented by long-chain alkyl is suggested. However, this method generally causes



10[ 0007] The present invention relates to: as a first aspect, an adhesive
conposition including a polynmer that contains a unit structure of Formul a
(1): +Arl x Ar2 0 Tl Fornula (1) évvhere X is a sulfonyl group or a
carbonyl group; Ari and Ar2 each are a (6-30 15 arylene group; and Tl is a

f 1 uor oal j &yl £06,Gh oftabYigy 1 ¢ al kyl ene group, an arylene group having a
substituent, or a conbination of an arylene group optionally having a

substi tuent gﬁ)@@l a f’l‘h@ﬁr@s’iﬂ:‘nkﬁiv%ﬁ)rﬁﬁr%v%dﬁl ﬁ}‘fﬁloif@heaﬂrgbﬂteﬁx@%em&ﬂ)) : as a
second aspect, the adhesive conposition according to the first aspect, in

whi ch t hgoé YHng@Ra oBfeatsr the ﬁ@saﬂmhﬁ&eisgb PHPidetn HighlptthathRBEbR A HEIveOr an
ant hryl ene group; 20as a third aspect, the adhesive conposition according

to the fidnoshidpakit dissolvbeesile ane vasasdiganidsoentsantihkatpah foreran s a

honmopol ymer cont ai ni ng one kind of unit structure; as a fourth aspect,

t he adhesihedve ypowith suficeacthictnesy and ah hecellentstoathgpmopenty, id Whichelxond

aspect, in which the polyner is a copolyner containing at |east two kinds
of unit athesive layeshas28gxtremélyfsimall dbgreweravithgnakbbei themabpweosised sichaccor di ng
to any one of the first aspect to the fourth aspect including a polyner

t hat corasaneial husep bending GVl tion diffsiongreasss apd sheikeindbps exegllogt2 each bei ng

a group of Fornmula (2): Formula (2) 4 tcA
adhesion.

Means for Solving the Problem
10 [0007] The present invention relates to:
as a first aspect, an adhesive composition including a polymer that contains a unit

structure of Formula (1):

—(-Arl—x—Arz—o—Tl—o-}— Formula (1)

(where X is a sulfonyl group or a carbonyl group; Ar' and Ar” each are a Cg9
15  arylene group; and T' is a fluoroalkylene group, a cyclic alkylene group, an arylene group
having a substituent, or a combination of an arylene group optionally having a substituent
and a fluoroalkylene group or a cyclic alkylene group);
as a second aspect, the adhesive composition according to the first aspect, in which
the arylene group is a phenylene group, a naphthylene group, or an anthrylene group;
20 as a third aspect, the adhesive composition according to the first aspect or the second
aspect, in which the polymer is a homopolymer containing one kind of unit structure;
as a fourth aspect, the adhesive composition according to the first aspect or the
second aspect, in which the polymer is a copolymer containing at least two kinds of unit
structures;
25 as a fifth aspect, the adhesive composition according to any one of the first aspect to
the fourth aspect including a polymer that contains the unit structure of Formula (1) with

Ar' and Ar? each being a group of Formula (2):



(where le is a C1-10 al kyl group, a Cl1.4 fluoroal kyl group, a hydroxy
group, an allyl group, an allyloxy group, an am no group, a cyano group, a
nitro group, an acyl group, an acyloxy group, a carboxy group, a group
containing a tertiary-carbon structure4 a cyclic 5 alkyl group, or a

conbi nati on of these and nl is an integer of 0 to 4); as a sixth
aspect, the adhesive t| on according to any one of the first aspect
to the fifth aspect cIu |ng a polynmer that contains the unit structure of
Formula (1) W|t ag&ﬁﬂ@a Forrrula(3) the unit structure of
Formula (1) with T4 being a group o Formula (4), or a conbination of the
unit structures: Formula O)Formula (4) 10 (where R2, R3, and R4 each
are a Cl10 akkdtk RONPHE,. waan@}l@rcfdpuecqattlﬁwoamypgu@upaaw@ngo@g,wrauylan al Iyl
group, an allyloxy group, an am no group, a cyano group, a nitro group, an
acyl gr ogipup.am AGWxe Yo, At Bmird GauRaxXyags Gepp, @nigd @uuupe anhail giaug, @
tertiary-carbon structure, a cyclic al kyl group, or a conbination of these;
n2, n3, aytbxyfrdieachrbexe geoupi agege contbining otedijarpoekbdR sirsctaref 4 cylioal kyl ene
group, a cyclic alkylene group, or a conbination of these); as a seventh
aspect, skl gois o eeombimeten bi bascaswdbnlisrg integerted 03pAhh aspect, in which,
in Formula (3), R2 includes at |east a group containing a tertiary- carbon
structure, anasixthaspeeinthe adkssie compositign accopting tonyangIof Hheisieaspect the

adhesi ve co ositiogn_agcording tQ any qne of fhe first _aspec §econd
aspect, p%mqlwlaebgelﬁmtea heondaipethe Méﬁ%ﬁmwpﬁwl&.(w&ﬁ

pol ymer hat cont ai unit .struc ure of 5. +Ar 3- X- 4 0- T3-0

Formul a @?gagf‘("\%’é% lﬁzé)athfdtnf‘o%‘ aa(?t:é'i‘%(;rn VFINEAZIRUP A 3 and

Ar4 each.a 30 ar r,ou 3 is an allcylene group, a

sul f onyl F%%H?)@():G rc?a‘f%lﬁ Og @‘ 5% xy| ene group, or a conbi nation

of these); 5as a ninth aspect the adhesi ve conposition according to the

ei ghth aspect, in which fhe arylene group |s a phenylene group, a

napht hyl ene group, or ghryl ene r@@p nth aspect, the adhesive

conposi tion accordi to t e ei ghth aﬁ
/

clt3or t e ni nth aspect, in which T3
is a group of F
——T?

-

Formula (3) Formula (4)
10 o

(where R?, R?, and R* each are a Cy.y9 alkyl group, a C14 fluoroalkyl group, a
hydroxy group, an allyl group, an allyloxy group, an amino group, a cyano group, a nitro
group, an acyl group, an acyloxy group, a carboxy group, a group containing a
tertiary-carbon structure, a cyclic alkyl group, or a combination of these; n2, n3, and n4

15  each are an integer of 0 to 4; and T? is a fluoroalkylene group, a cyclic alkylene group, or
a combination of these);

as a seventh aspect, the adhesive composition according to the sixth aspect, in which,
in Formula (3), R? includes at least a group containing a tertiary-carbon structure, and n2
is an integer of 1 to 4;

20 as an eighth aspect, the adhesive composition according to any one of the first aspect,
the second aspect, and the fourth aspect to the seventh aspect further including a polymer

that contains a unit structure of Formula (35):



( RS )n5(R6) n6 rA 4 T Fornula (6) 10(where R5 and R6 each are a Cl1.10

al kyl group, a Cl.4 fluoroal kyl group, a hydroxy group, an allyl group, an
al I yl oxy group, an am no group, a cyano group, a nitro group, an acyl
group, an acyl oxy group, a carboxy gro¥p, a group containing a
tertiary-carbon structure, a cyclic alkyl group, or a conbination of these;
n5 and n6 each dre an_ integer of; O tp 4; T4 is an al kyl ene group, a

sul fonyl group, \a ar¥on 'éPBﬁ%f"@_£E#30f@WVP@ﬁ§)group, 15 or a

conbi nati on of these); as an el eventh aspect, the adhesive conposition
accordi ng t owR&Y X0R8 saffohf1rdip étla RERAGE grbptA1e ah@AFeadB BRGICs N Whi ch the
group containing a tertiary-carbon structure is a tertiary butyl group;

as a tvehfyldie g&Reeind The aadheking graupd eslfdnybgroagcosihdigl poupryCaone of the
first aspect 20 to the el eventh aspect, in which the polyner has a wei ght
aver age #nylene gtoamp, oved gimbioktidn0fF thasep, 000, 000; as a thirteenth aspect,

t he adhesi ve conposition according to any one of the first aspect to the

t wel f h aspesé ninth aspect, thealdbelivegcomposities atdondieg fo the eightloaspeeeimt whils pect |

t he adhesive conposition according to any one of first aspect 6 to the

t hi r t eenthis agdenecgrovuistaphenylans grovpg repsbilylean groupnosi @ﬂwﬁée auhesi ve
conposition has a viscosity of 0.001 to 5,000 Pas; as_a fifteenth aspect, a
| ani nat e i n@% atAnHyasPast. the adhesivrronunsition agrording txsthe sighthhaspacivedicve | ayer
that is prqvided between;ithe adhered artjcles, is formed fromthe adhesive
5conposi Sﬁﬁédpdﬂﬁﬂl?%méﬂyoﬂh%{§¥“Wk@kfirst aspect to the fourteenth
aspect, and has a thickness of 0.1 p.mto 200 i.m; and as a sixteenth
aspect, the lam nate according to the fifteenth aspect, in which the
adhered articles ea hiége seleﬁR%ﬁrﬁyon1the group consisting of a silicon
substrate, a gl ass bs Pﬁte, resin substrate, or a ceram c substrate. 10
Effects of the Inwég fon [0 Qﬁccording to the present invention, the
adhesi ve conpositron Tfhé‘br i nvention includes a pol yner that
contai ns an aromat "€ pol yet her’struct ure such as

Formula (6)

10 (where R’ and R® each are a C).1¢ alkyl group, a C;.4 fluoroalkyl group, a hydroxy
group, an allyl group, an allyloxy group, an amino group, a cyano group, a nitro group, an
acyl group, an acyloxy group, a carboxy group, a group containing a tertiary-carbon
structure, a cyclic alkyl group, or a combination of these; n5 and n6 each are an integer of
0 to 4; T* is an alkylene group, a sulfonyl group, a carbonyl group, a C.30 arylene group,

15  oracombination of these);

as an eleventh aspect, the adhesive composition according to any one of the first
aspect to the tenth aspect, in which the group containing a tertiary-carbon structure is a
tertiary butyl group;

as a twelfth aspect, the adhesive composition according to any one of the first aspect

20  to the eleventh aspect, in which the polymer has a weight average molecular weight of
500 to 5,000,000;

as a thirteenth aspect, the adhesive composition according to any one of the first
aspect to the twelfth aspect further including a cross-linker;

as a fourteenth aspect, the adhesive composition according to any one of first aspect



aromati c pol yet heret herketone and aromati c pol yet her et her sul f one.
Therefore, the adhesive conposition can be easily dissolved into various
organi ¢ solvents, and an 15excell ent coating property can be obtained.

Al so, the adhesive conposition of the present invention can form an
adhesi ve; | s WA T Fil S i f:or. S b @MbsiANd o808 b LR4R t he
adhesivgwﬁg%géq%%%ﬂﬁﬁ&&as §ﬁ9%§%$%%%9§§§ﬁﬁﬁpvt ernggrgbine?ly Poss in

thermal PracRESeE0PUEN 880fph@l bunp bonding, CVD, ion diffusion process,
and the ?ifl%e, gnd that can retain high adhesion even after the thernal

processes. 2O i@ 8IVC a ¢ANRAR ihdGdIn@lat 1das thb@gRGEd hitéRR{ drdncont ai ni ng
the polyner that contains the polyether structure is therefore effective
f or adhegdhesivefayer thatas pasadbdeaictweinahd ddheredaatigiess is farhed fomdhs adintiaace
processed through heating treatnent, pressure treatnent, |ithography, or

t he 15 kedomposhioasicanrdmiges tnypomecofShbfitst atpectis db foorteentls aspectpadlictsar devi ce
and the |like that requires processing in the thernmal processes. 25The

| ami nat ethadknessef friggene 200huentndn has an adhesi ve | ayer having high
thernostability. Therefore, the adhered article can be processed in the
thermal pr o8esizseaespess thalaminate acserdingtathe fftaenil asneryin whiehdieat ur e
conditions. MODES FOR CARRYI NG OUT THE | NVENTI. ON 7 . _0009]DThe pr esent

i nvent i offberrdatides qerb areslestod drauy s $Eoun Gmsisheg ofh HHCQRIbHENS: #elask hat
cont ai ns quhe unit structure of Formnu gmﬁl). The adhesive conposition

i ncl udesSYPREABA 53R SUPSHate. ohA CefAmde § fiit structure of 5 Formula (1) and

a sojyven Fur t her nor as optional conponents, the adhesive conposition
may 1 clﬁﬁgn%ﬂhgﬁngF§Wél resin, a tackifier, a plasticizer, an adhesion

| proving aggiply 3 SLalichh Al Bobfl RLaREy, fe SAELBAboARTLfE |1 ke For

i nproving p mance 0 he “adhéesiv esive conpositron of the

present | QL has j : 9 : 9% Ss,
and pref fé@g‘gﬁ%’i@@&‘ﬁﬁﬁﬁg‘é‘eﬁ %a%lglgo gm %gls?@?hjaggig%?‘?—@olg%ﬁfresﬁﬁc% Erug%?gerge nt ed
as a rat ygnfafic peIFtiRtheP@idne MUMRIMANE JotyEmEréBerkiforR0! TRBkIdrE AmR t he
adhesive conmposifion, to the adhesive ‘conposition. Aratio of the polyner
that confdieise EhiBpobitidn GinrHéGhsilyedifoledriftdvaribds orkinit Bavens iadd e@nt ent can be
set to 30% by nass to 100% by mass, and preferably 50% by nass to 100% by
mass1s 15§5eNét Aomiref e pdtyecap Gl oisedinads e di$0) tHeh@heyiesanipdsiioanifitten i s a

t her nopl astic resin. A nol ecul ar wei ght of the polyner used in the
present pmeseninvertiorscandormven glliesive dayeg evithshifiidna thislmeshfior adi@Sionpartd, 000, 000,
preferably 1,000 to 1,000,000, and 1,000 to 100, 000. 20[0011]In Fornula
(1), Xi scan fouhtleradhegvolaperpwhichdms bo aytrengely spall Arekrmagrdvimerydagsinare a C6. 30
aryl ene &]reoup; and T1 is a fluoroal kyl_eneyci;igup,_ a cyclic al kyl ene group,
an aryl etherngl pugreprey Birh as egipldumponding CY 1Y debdifiasion presessaandatbgilikpe gr oup

optionally having a substituent and a fl ﬁoroal | cyl ene group or a cyclic
al ky| ene?tyhafsan retain high adhesion even after the thermal processes.

20 The adhesive composition of the present invention containing the polymer that
contains the polyether structure is therefore effective for adhesion of a processed article
(for example, a layered substance processed through heating treatment, pressure
treatment, lithography, or the like) such as an electronic substrate used for a
semiconductor device and the like that requires processing in the thermal processes.

25 The laminate of the present invention has an adhesive layer having high
thermostability. Therefore, the adhered article can be processed in the thermal processes

and the laminate can be used under high temperature conditions.

MODES FOR CARRYING OUT THE INVENTION



The aryl ene group having a substituent is an aryl ene group having the
substituents 25descri bed bel ow. The aryl ene group optionally having a
substituent is a substituted or an unsubstituted arylene group, and is a
conbi nation of an arylene group and a 7l uoroal kyl ene group or a cyclic

al I cyl ene group. The arylene group may be a phenyl ene group, a naphthyl
group, an anthryl group, 8 or the like, and is preferably the phenyl ene

group or t h%()(':ﬂlﬁg ht hyle ﬁgﬁ%}({g mventionif@ufids4BE QKL @%ﬂ%&rﬂ%{pin@ﬁlﬁﬁlr ied above

i ncl udes a fl uoro ene group. Specific exanhples theredf 1nclude a
fluor O@M@kﬁa@oﬁﬁ&stﬁeﬁﬁw%%hemf?&%@mqp, a fluoro-n-propyl ene group,
a fluorol sopropyl ene group, a fluoropropane-2,2-diyl group, a

5f | uor o- n- bulthlagR&iar Ruibositioh intMides Sl ythetBatgbatans the ilitarenge biit yl ene
group, and a fluoro-t-butylene group. Anong them the specific exanples

i ncl wde Efuld Ugandh kyivene Fuchpmosd ehopionhhenpenthtschepdlesiane- 2, 2- di y1
group. Also, a conpletely fluorinated (perfluorinated) al kyl ene group and a
parti al | gonfipositionmadyeidciido anadditonah adsing a tatkiflenorplasticizdr, anadhastos | i ke)

all cyl ene group can be used as these fl uoroal kyl ene fgr oups..  10The cyclic

al kyl eneingprovipg agent.restabilia:r,30calgrent, 8 serfaojanbriad ghediks. for imprewins| es of t he
cyclic al kyl ene group include a cycl opropyl ene group, a cycl obutyl ene
group, ap ltenedhgpiseip, a 1- met hyl - cycl opentyl ene group, a

2- met hyl - cycl opent yl ene group, 3- et hyl - cycl openty| en r

1- et hyl - cycl dsadsstrreogirosiiion of -eel%fﬁifﬁpt-%’y%‘}%’ﬂdlﬁgiié w@ﬂg?? t 1% by

3-ethyl -cyclo yl ene 15group, - di met hy|.; cycl obut yl ene. group. . a

1, 3-8 netR$d t@?@% BHRESH r&%&ﬂ’i’f }%’2@’ @?ﬁfitﬁﬁbo LIBERE oﬁh?flelécﬁ ng‘in&fp, a

2, 3-di net hyl - | obut.yl ene. arou a 2.4-di met.hyl - | .0up, a
3,3 di noteRreOpOn Y E RSO coimea i SRR s VG R RO
2-n-propyl - p. . qr . - V. a
2-i-pr Op%qnjaét%/’s@io%p{oﬁ% engwgrc gﬁl ?5120%0152&,{@%9 rt? %@k@?ﬁ@%&o@%&%% g%é gr oup,
a 12,3 b %Bgivgﬁﬁiﬁé ﬁ@ﬁ&mé' B cOHitPhtRan Be Setdo 30d4 dy RERYS 160%9RARRY | ene
group, a l-ethyl-2-nethyl-cyclopropylene group, a

2- et hyl - l;,ﬁd‘i?rhf‘éi/db13ﬁ3@%cb9rr9&¥|t@m@()%'bs}lﬁﬂass.a 2-ethyl - 2-met hyl - cycl opropyl ene
group, and ‘a 2-et’hyl -3-net hyl -cycl opropyl ene group, and the |ike. Bivalent
or gafg ¢ groypglgier i xgskefbrabld plaaaisad é the grosenthovaation santhadnsapldséic used.
25[0012] I n the polymer that contains the unit structure of Fornmula (1) used
in the preeiment invention, these functional groups can be used, as T1,
singly or in conbination. The polyner can be used as a honopol yner

cont ai ni ng ohendigoptar efeight pEtieipotynusriusedintbe prgsent orveatiosodsyssighicont ai ni ng
two or nore types of repeating unit structures. 050013 The present invention
may i ncl aceageimolpoilgniueighth 500 twohe@0.00, prederabiy .00 to 1,000,000, and 1,000 to

100,000.

20 [0011]  InFormula (1), X is a sulfonyl group or a carbonyl group; Ar' and Ar®
each are a Cg.3 arylene group; and T! is a fluoroalkylene group, a cyclic alkylene group,
an arylene group having a substituent or a combination of an arylene group optionally
having a substituent and a fluoroalkylene group or a cyclic alkylene group.

The arylene group having a substituent is an arylene group having the substituents

25  described below.

The arylene group optionally having a substituent is a substituted or an
unsubstituted arylene group, and is a combination of an arylene group and a
fluoroalkylene group or a cyclic alkylene group.

The 'arylene group may be a phenylene group, a naphthyl group, an anthryl group,



structure of Formula (1) with Arl and Ar2 each being a group of Fornula
(2). In Formula (2), RL is a Cl1.10 al kyl group, a Cl4 fl uoroal kyl
group, a hydroxy group, an allyl group, an allyloxy group, an am no group,
a cyano group, a nitro group, an acyl §roup, an acyl oxy group, a carboxy

o oun, otttk SRR IR Ak bt ne SREPANE iatiiafourdR OYE 1S &Y
Formul a (2) .t hrt?r}ﬁl aﬁéller% ag%b’@ ﬁJsFllﬂ?ed'a%o@@ﬁlcﬁlieg-gﬁﬁolmor&ilﬂq&e Fsappl es of Rl

i ncl ude a net group, an n-propyl group, an i-propyl

group, aﬁpé&fﬁl’éx&{n %Qh%}eoﬁﬂclhdéwﬂﬁ&mﬁfeﬂﬂmbne%fb@ Ralytoe @iy R ﬁr@pt abutyl
group, an n-pentyl group, a 1l-nethyl-n-butyl” group, a 2-net n- but yl

group, afdrBRLpshylend biovp, egﬂwiabso@o%ﬁémel%duwﬂmmmmm -dyl @riup, &
1, 2-di met hyl - n- propyl "group, a 2,2 met n- propyl group, a

1- et hyl -ﬂucﬂbﬁPMityEﬁ@glfbupﬁdlﬂﬁbrbﬁﬁbﬂtyﬁfl@mupﬁa fluoreiskhuitylenepgrotyylangroup, a

2- et hyl - n-pentyl group, a 3-nethyl-n-pentyl group, a 4-nethyl-n-pentyl
group, afldord-tcbuméteydromp. budmbngtheny thespicifie di{axmlbyinchdbﬁhyl group, a

1, 3-di met hyl -n-butyl group, a 2,2-dinethyl-n-butyl group,

2, 3- di nefiigbalkylen¢ gtoups sugh,as aleazegﬂ@nrqpppgne—%}@ml)gm@p og&éso gsgmpletely
1-ethyl-n-butyl group, a 2-ethyl-n-butyl grou trlnethyl n- pr opyl
group, aflagrinaed: (penfptipated-alindens grgmwpiamalgtﬂ nﬂateﬁéFWP thyergiatsdy | gr oup,

oo Wit s St T o1
S o OB 8 S PSR R ol 5, 008 0,
[ voror sohuty m%% RS MR B B L o
s, T AR SN S

thyIcaQQQ AJ§£R¥ gﬁﬁe ﬁlgg lcgg%g Yh %Bpgqppylcarbonyl group, an

i - propyl car 1 oprop an n-butyl carbonyl

group, am e'thgﬁ PMBS&S{Eﬁ@ﬁougrQ%thyﬁ@ aomwh@g{olaﬁ Ny3-e@i REflottylene

t-butyl carb group, a cycl obutyltcarbonyl group, a

1- mei iyl s I@pawhﬁ@r-wwutgew@ou@@rmammhyy@cmu@maﬂecgmmayl group, an
n- pentylcar onyI group, 10 1-net hyl - n-butyl carbonyl group, a

2- et hyl ZQ-diﬁieﬁiyﬂ}ayél@wylegé @lopp, £2,3-dimtthyl-eyeidhutyiérearrbanyl  group, a
1, 1- di met hyl - n- propyl car bonyl group, a 1, 2-di et hyl -n-propyl carbonyl group,

a 2, 2- di pEitdiyethyioycplyltglandgroypp, g3, atﬂnnemynewﬂd’opltylmq@mmy lacar bonyl group, a

cyclopentylcarbonyl group, a 51-nethyl-cycl obutyl carbonyl group, a

2- met hy| 1eyploppltyelapaotybeng groum a g n-prapyheydigirogglencadsoeylacar bonyl group, a

1, 2-di met hyl - cycl opropyl carbonyl group, a 2, 3-di nethyl -cycl opropyl carbonyl

group, a 15!1-;@@%5}105’@19}?1%}69991%@ @awm@ﬁl@wompzle@% FPHPA cl opr opyl car bonyl
hexylcarbonyl roup, a met hyl - n- peptylc rbon group, a

£ e i aiiSiinsGo e gt Sl Rttt e o oo
1. 2. di MeRHyl- ylyqyeﬁqp%w% Sgna 1 etaﬁsi%eﬁéi ﬁgﬁiomoféﬂ%@ﬁ #dny oroup, 2
2 L B SSRGS R MR
2 t hyl - -e%'yl%l- ﬁl?fﬂgyéloﬁoﬁﬂgne &ng,aand the like. Bivalent organic groups derived
from adamantane and norbornene can also be used.
25 [0012]  In the polymer that contains the unit structure of Formula (1) used in the
present invention, these functional groups can be used, as T', singly or in combination.
The polymer can be used as a homopolymer containing one type of repeating unit
structure or a copolymer containing two or more types of repeating unit structures.

[0013]  The present invention may include the polymer that contains the unit



151, 1, 2-tri nmet hyl - n- propyl car bonyl group. The acyl oxy group nmay be a
C2- 10 acyl oxy group. Exanples of the acyloxy group include a

met hyl car bonyl oxy group, an ethyl carbonyl oxy group, an n-propyl carbonyl oxy
group, an i-propylearbonyloxy group, a“cycl opropyl carbonyl oxy group, an

n- butyl C?ﬁx%?ﬁ} ¥ P K mANR YD, wiBl'AL -aRHY t%h%@%' ﬁﬁ{ 6PFthuPart2)

s- but yl car bonyl oxy grou a 20 t- car y group, a

cycl obut yl camtmmmuRXy), @I‘%‘ﬂ’cl% alkyTREA, a@fs;&mfoqmyl ERUPONYd SHMP, A

2- et hyl - cycl opropyl car bonyl oxy group, an n-pentyl carbonyloxy gfoup, a

1- met hyl amaldy teydiga b Mylb X ¥ro@p Cibmito 2rowp! Hyyano-gostipy b aRFDEONH,GM)acElr oup, a
3-net hyl - n- but yl car bonyl oxy group, a 1, 1-di net hyl - n-propyl carbonyl oxy

group, aghud; i avgidxylgroumaembbrapiaapyd goovp gomtainingaa 2Biary-carbon structure,

2, 2-di et hyl - n- propyl car bonyl oxy group, a 1-ethyl-n-propyl carbonyl oxy

gr oup? aacydkamed@yhgaDbmnmhunmkgndUhxeanmiﬁéshyhﬁqymbﬁbﬂl?lcarbonyloxy
group, a 2-nethyl-cycl obutyl carbon oxy group, a

3- net hyl - cycdindisumylad3), MKﬂ)@]O'@r ,1s 8he1C 2 élkfﬁagll@}lpw cHeanapesopfR car bony! oxy
group, a2, 3- dlnethyl cyclo opylcarbonylox group

1- et hy! - &¢ids grephylosewn Ayt S9uB. AR n-arox’ybgneyp,-a@ymr@mﬂ SFPedt BEHYI oxy

o oub. 'aééua” g hﬁﬁ%@@é?ﬁ@ﬁv&%ﬁﬁmﬁu%vabérogﬁt%%éflﬁ Rt vt bamyl oxy
o ot & ar”%y m@vﬂéﬂaﬁﬁ 5@£P‘i?éﬂ&?%kﬁ§?}l%%*@&?ﬁ car bony! oxy
3o meJ# (g_ %?%?%3%8@’?‘ R b7 SRR PR Mourd 2 B dimeid SrrsPYony 1 oxy

%rggﬁill-ﬁ?%‘ﬁty?gﬁ{?)g% %‘34@8%?%%"%%‘%&%8@ TRIBLEOMBR o and a
1,1,2-trit % -n- {zlcﬁ% %@Rl@%&rpﬁ eﬂ{y? up, a 4- nﬁtﬁﬁ y;Be?aE;M ngroup can

be prefera as t he group co taln ng a tertiar car on structure.

10The cyqllL&nﬁtHyyh KA YRR Y 1®d1ﬁle@%fl%0b&§ﬂcérbﬁp al 1k3/li1r&ft1‘i’ﬁ¥h myRgehgs of the

cyclic alkyl group include a cyclopropyl group, a cyclobutyl group, a

cycl ohexyl2, digiethyl a-ButiBirbip, acys-doRaniv-bai Dgpup,a B3 Mehyy-epatyd prapy |
group, a 3-methyl-cycl opentyl group, a 1-ethyl-cyclobutyl group, a

2- et byl - ey edtifdut-ityDgroupm,a Rethykhbytyl gioalpod Ul yA-tramehydn-propyl group, a
1, 2-di met hyl - cycl obutyl group, a 1, 3-di nmet hyl -cycl obutyl group, a

152, 2- di igtrimahyliopropy] ggnpupol -ethyR ] Brathyiet-prpbylgrotmbod gl group, a
2, 4-di met hyl - cycl obutyl group, a 3, 3-dinmethyl-cycl obutyl group, a
1 n propﬂwﬂeﬁéH@gﬁ@byﬂﬂ@mﬁaﬁmpa 2-n- propyl - cycl opropyl group, a
- propyl - Ioprop | group, a 2-i-propyl cl opropyl _group,
1 2 2-tri rret wareplbyl spyn mgy beg Crao ﬂuqoalkyﬁ/grm wmad;}wac%lm&bgﬂroaéksdup a

2 2t Lih%ﬂkwﬁ%%#%@%&g% @&ge%k%;’g%@&p;?%&p%ﬂﬁ@?q%qt Hgetbntopy! “or ou.
P oSl BUmeai] By R P HEHePLLETe Ef’m%%ﬁhg‘éup?%@a”' TESh Y rer used
in the prgFo%%p ! ﬂ{lcr)]r\é(lesrc]) utypgro i( ! &Arg-%?ou?ylpo' o g , Bhd & uoro-t-butyl group. A

completely fluorinated (perfluorinated) alkyl group and a partially fluorinated alkyl group

can be used as these fluoroalkyl groups.

The acyl group may be a Cs.jp acyl group. Examples of the acyl group include a
25  methylcarbonyl group, an ethylcarbonyl group, an n-propylcarbonyl group, an

i-propylcarbonyl group, a cyclopropylcarbonyl group, an n-butylcarbonyl group, an

i-butylcarbonyl group, an s-butylcarbonyl group, a t-butylcarbonyl group, a

cyclobutylcarbonyl group, a 1-methyl-cyclopropylcarbonyl group, a

2-methylcyclopropylcarbonyl group, an n-pentylcarbonyl group, a



contains the unit structure of Fornula (1) with T1 being a group of Fornmula
(3), the unit 25 structure of Formula (1) with Tl being a group of Fornula
(4), or a conbination of these unit structures, other than the sel ection of
Arl and Ar2 described above or with tH& selection of Arl and Ar2 descri bed

b . t.h , t t ai th it
ot ruot ur sSSP o AR O A R POT Tt (2) -t he
it st i thga; 1 _bhei F I 3), th
anit ot r i i ISR o, i ipH T peb R B RS DLy (Che
uni t strysidhemofn bRiitathdnd %ﬂgh%,gi)ﬁQJdirﬁétﬁyIA{-ﬁrdwidaﬂnoﬁﬁrpgtﬁﬁp,@f Fornmul a (2)

and T1 b€ing a group of Fornu the unit structure of Formula (1) with

Ari and fegyha @b efoubOd ehR)catbylTdrobpiang a group of Formul a
(4), or they5 éjg%b}%ati ong{)f Et hdéﬁ;&éc-ap [%{015] In Fornmula (3) and Fornula (4),

R2, R3, amkiRA-caélebatyChrbblybdrsyp, a-meathyl-aycBhbutficarbomdigkoup, gr oup, a hydr oxy
group, an allyl group, an allyloxy group, an am no group, a cyano group, a

nitro grdpumethydeyeoptylpadwpyl groumaeyl, odimehydiqycloarapatdathopygroup,a a gr oup
containing a tertiary-carbon structure, a cyclic alkyl group, or a

conbi nat 2,3nlimEthyBeydiergepylearbony? growp, a hrethyirgydeapiepgearbanyligieiyar of 0 to 4.
T2 is a fluoroal kyl ene group, a cyclic al kyl ene group, or a conbi nation of
these. 2-ethybeydepropylcarbonyligyouny pahexylrabeny] #94popoal kyl group, the group

containing a tertiary-carhon structure, the cyclic alkyl group, the acyl
group, ahdnetnd-NaRsptigarbefd @Hour: Ad-18 ﬂrﬂ%@t&ﬂ@é@w &i"‘ﬁ%&ve can be used.

he fl | Kyl d l.i | Kyl , th I
éiggi@ bedrmk 59%&%939?&?#%%2@%@#@%@ B s ngl v ofl ?Ea”p >
1 bed 4D | . c ~used’ _
Censt "a. botipetuhbRiEbey Ep.f ) S bt BB 5%, Gt eger
eas : . re, dndtha is g
ini ¢ str oraPs SRR e Bt g R R e ekt st ruct e
of For ng-éiﬁkthgggé%gggaggnﬂ foufs04 8L Arrdely1-n2buAcabsiyl RIMY! 9T oup or a

car bonyl “group; are a (6-30 arylene 'group; and T3 is an

al kyl enelwhblﬁ#lzmlgﬂﬁé%@%g,z_éhﬂq_mpugrbgﬁﬁ@ou@aﬁEa30 aryl ene group, or
or

a conbi nati on of 1hese. he ar’yl ene” group and the al kyl ene group, the

exanph es 1 desgirhdRd-RpRypelcamdnplesgrd. 251 n Formula (5), a phenyl ene group,
a napht hyi ene group, or an anthrylene group that are substituted or

unsubst i t ut etheayldxs giogmay be EGhmdalds§)grotthe Bxlaloplasrod thgrasyloxpayoupe a
Cl 10 al kyl ene group. Exanples of the al kyl ene group include a nethyl ene

group, ainchideyl methylgarbupylozy proapydresisylgrbuylognerosppnoppopyleargealpy a
propane-2, 2-diyl group, an n-butyl ene group, an isobutylene group,
group, an i-propylcarbonyloxy group, a cyclopropylcarbonyloxy group, an
n-butylcarbonyloxy group, an i-butylcarbonyloxy group, an s-butylcarbonyloxy group, a
20  t-butylcarbonyloxy group, a cyclobutylcarbonyloxy group, a
1-methyl-cyclopropylcarbonyloxy group, a 2-methyl-cyclopropylcarbonyloxy group, an
n-pentylcarbonyloxy group, a 1-methyl-n-butylcarbonyloxy group, a
2-methyl-n-butylcarbonyloxy group, a 3-methyl-n-butylcarbonyloxy group, a
1,1-dimethyl-n-propylcarbonyloxy group, a 1,2-dimethyl-n-propylcarbonyloxy group, a
25  2,2-dimethyl-n-propylcarbonyloxy group, a 1-ethyl-n-propylcarbonyloxy group, a
cyclopentylcarbonyloxy group, a 1-methyl-cyclobutylcarbonyloxy group, a
2-methyl-cyclobutylcarbonyloxy group, a 3-methyl-cyclobutylcarbonyloxy group, a
1,2-dimethyl-cyclopropylcarbonyloxy group, a 2,3-dimethyl-cyclopropylcarbonyloxy
group, a 1-ethyl-cyclopropylcarbonyloxy group, a 2—ethy1-cyclopropyléarbonyloxy group,



13 an s-butylene group, and a t-butylene group. Anong them the exanples
i ncl ude Cl14 al kyl ene groups such as the propane-2,2-diyl group. I n
Formula (5), a group of Forrmula (6) can be used as T3. In Fornula (6), R5
and R6 each are a G .jo alkyl group, d!Cl4 fluoroal kyl group, a hydroxy

roup, [41. ] roup, a cyano group,
group, afh @hbWicagk )[})lxy}r%&iﬁl b MP%)%@&Qarb%ﬂylﬂ% %gby% Lgup y gr oup

a nitro group,” an a an aty group, a boXy group, a group
cont ai ni Ngnethyll ALichBl b bH b @13Unthy B Pty Icarbdhisk QP O 2
combi nati on 31‘1 t%e?g; n5 an gEG ﬂeJach arg a-crf;) 1itht ergeryofyg{t Pzz_ T4 is an

al | cyl enengiglp-peatysetbeny¥dxyaroun 131 -0midigN-bgyubon 12@5[;1%@13,65 yl ene group,

or a conbination of these. For the al kyl group, the uoroal I cyl group,

t he acyl 1,3dmpthylid-butybeasisynlylogy ggogyp 1, 3-dinegtydupbutyloirdomylogy group, a
tertiary-carbon structure, the cyclic al kyl group, the al kyl ene group, and

t he & yl3islimetbylen-butybcadayixygrdes e 2i3bsdithetiybnebutdnarbenylsxgdgroup, a | n t he
present invention, the rou[) containing a tertiary-carbon structure is a

f unct i onhp-dinethpl-e-ontyidahongyloxytgeeun, ad yetlydmblirylsenboryloxegronhia functi onal
group substitutes for a hydrogen atomon the carbon atomto forma

quat er nat§ihhripyiyicatbpnylogygresp, end ad. k- Ginethylgrpiopylserbenrigxy graupe
tertiary-carbon.,atomin the tertiary-carbon structure |nclude al kyl groups
such as a nﬁWF%‘glﬁUﬁ)gr"é‘H cép 9Pre§?r6}2}§,us%ﬂﬂt§e§'ioﬁﬁﬁnw and aryl groups
such as a_phen L roup. Anong them the nethyl group is preferably used. A
terti arytﬁﬁ[%ﬂ'c% %Ig ﬁW'ng three nethyl groups can be preferably used as a

Bor il o (1) Thesgelf AR it ma bER ot neEh Mt eBdb o BriNIfY é*éfh%gfc?iéffédé e
0018] T ' ' 1

ol yrer T alihckigh FaOnBp AL bE a (bboab HEL S ElopERIBOD. by | ) h

Py by e e R LTS, Bl P o IS BRI bR O™

cappi ng H1-ethyl-tfcldlylauR EahidylobMNyl group, a }eﬂ&ﬁiﬁal@ufyrs%rbﬁ@ aal kyl

group, or the alkyl group substituted with a hal ogen™ atom (T uori ne,

chl ori nej,2 kimethplesyciibltyl getivpea 1, 3adichettlyl-cgelabutiingreg@ga of 0 to 5. 10[0019] In
the present invention, a cross-linker may be used. The cross-linker has no

| i m 13at | R-ditdethplvayc]obatyd pesp; b Ri3kdimettplcngdoRuitgrgromy,@, for exanple, 2 to 6,
or 2 to 4 substituents that can react wwth the functional group in the
pol ymer 2.4-dpmeth@ratolabutyl group, a 3,3-dimethyl-cyclobutyl group, a
1-n-propyl-cyclopropyl group, a 2-n-propyl-cyclopropyl group, a 1-i-propyl-cyclopropyl
group, a 2-i-propyl-cyclopropyl group, a 1,2,2-trimethyl-cyclopropyl group, a
1,2,3-trimethyl-cyclopropyl group, a 2,2,3-trimethyl-cyclopropyl group, a
20 l-ethyl-2-methyl-cyclopropyl group, a 2-ethyl-1-methyl-cyclopropyl group, a
2-cthyl-2-methyl-cyclopropyl group, and a 2-ethyl-3-methyl-cyclopropyl group.
Monovalent organic groups derived from adamantane and norbornene can also be used.
[0014]  The polymer used in the present invention may include a polymer that
contains the unit structure of Formula (1) with T" being a group of Formula (3), the unit
25  structure of Formula (1) with T being a group of Formula (4), or a combination of these
unit structures, other than the selection of Ar! and Ar? described above or with the
selection of Ar' and Ar? described above.

In other words, the polymer can be used that contains the unit structure of Formula

(1) with Ar’ and Ar® being groups of Formula (2), the unit structure of Formula (1) with



ratio of the cross-linker in the solid content can be 0% by mass to 50% by
mass, and preferably 5% by nass to 40% by nass. 16 [0020] Exanpl es of the
cross-linker used in the present invention include a nitrogen-containing
conpound having a nitrogen atom substilZuted with a hydr oxymet hyl group or
an al koxyngy Che Qi< ATFORRBISRT) 46 U8
nitrogen?(l(;rgérllltq@oll%lﬁllgblr;{1 %([gg(r)r%é%n )ha\?i ng Sa %ﬁer oggn at gr% substi tlIJl g(%r%u a

hydr oxy gt fitub @ﬁ,Qh'@méi@stﬂﬁ:hﬁel}SYF&’iﬁlﬂé (1|g Rt 3d AFRXYIBLIY ofdr Oup, a

but oxynmet hyl group, and a hexyl oxynmet hyl” group. An epoxy group-contai ning

conpoundpoRful£@Y%id It BetAg & @RS JTi Hagm Bl (¥) e undistdtiuyd oftF @biRic@ptihni ng
conpound, an all'yl group-containing polyner, an i socyanate group-containing

conpoundAr'aind AahbéingesapnabEFgmulpE) and 3f béing ageduprdFoeanlalid), ostd as t he
cross-linker. 10[0021] Specific exanples of the nitrogen-containing conpound
i ncl Ude combiogiem-afdidsai ni ng conpounds such as hexanet hoxynet hyl nel am ne,

t et ranet hoxynet hyl benzoguanam ne, ) s 4

1, 3, 4, 6-t et r[APLS]s ( blmt Koy By dFymwilait4)l R, R7, and R” are a Cy.y9 alkyl group, a
1,3,4,6-tetral ci s(hydroxynmet hyl )glycoluril, 1.3-bis(hydroxymethyl)urea,

t et r aki sCbuflecrpatisy hgrpymedwy droxyereus an ellylgepan, ga eHpyretonp) Jnamaino

151, 3- bi s( hydroxynet hyl ) -4, 5-di hydroxy-2-im da%ol i none, and
1, 3- bi s( FRERGGHIBE BIAUP. ZNHIOFAW. BB RGYIE DR, 4R 25 ?%ﬁe@m&%ﬂxww fhe

et hoxy nBOHD Fsz‘n'et%i‘éal‘g{?aédeﬁ%%ﬁ%é’r %%‘géﬁ%l?f’( ?%ihéﬁ%L%g%B %Eq%‘?r%%aﬁfogﬁél 301,
303, 350 . - '
namel0 20Tk 54 FE S, e darB e e Yy Gl e B EhBGa IR R e,
Cynel 1120, ggcyf)%‘é%%diﬂxk ! gﬂl t'cﬁ’x&‘ﬁh@él ated urea resin (trade nane: UFR
OrUE o TR, Bha Shftnby

65), but SIS ade nanel UFR 330, U VAN 10S60, U VAN 10R,

and U VAN 1]#3})1)[116 l-iOME’%#F‘S‘ﬁE@QE%%@Y%&%“%@% gﬁﬁgggnﬁlgng gand ureal

1 .
f or mal dehyde-based r condensat o nane: Beckani ne

J-300S, RAGQiEhben Biriihe, MRy BRCHRI Aouhindy TEOUS 20l Wesby Ry B

Corporation,” and the |iKke. e cross-linker may be a conmpound obtpéi ned by

condensi thg ekhBpl¥E Hektibed ssuveernBe uddde urea conpound, the glycoluril
conpound, and t he benzoguanam ne conmpound in which a hydrogen atomin an

am nps gr oup ¥es tisaddsdrodlkilene wiolp ahd eheliydioalyipehdiydoug ribe pxamipleddesadiedxy et hyl
group as described above. For exanple, a 17 high nol ecul ar wei ght conpound
manuf act aivovd chm berugdde Thbserdxampbs wpo be dsedtsingtieomiamembatetr. 303) and t he
benzoguanam ne corTFound (trade nane: 'QITTF! 1123) described in U S. Patent
No. 6323310 lndienbula(dkd g structuessiol wlaBl mchdapadent a grouplsenteingesa | i nker, a
pol ymer conpound manufactured by using an acrylam de 5 conpound or a

net hacr ylestiarpreabenpsaueidre; s nisandpisesriof dtte d cay baustddr oxynet hyl group or an
al koxymet hyl group such as N- hydroxynet hyl acryl am de,

N- et hoxymst[ﬂalﬂet hiethg PrsseRidnYatienHs addiEon {9 Tileﬂlp}téml%r,e of Fgrmula (1),

Rt R S
N-but oxylr}’e E;[ srﬁ¥flo%3%rg¥cl)1?pné)rdf ca%'éjny?t Oru}e);n EP a%d%pge{qua?g a 8];-30 arylene group; and
T is an alkylene group, sulfonyl group, a carbonyl group, a Ce.39 arylene group, or a
combination of these. For the arylene group and the alkylene group, the examples
described above can be used.
25 In Formula (5), a phenylene group, a naphthylene group, or an anthrylene group that
are substituted or unsubstituted can be used.
In Formula (5), the alkylene group may be a C;.jo alkylene group. Examples of the
alkylene group include a methylene group, an ethylene group, a propylene group, an

isopropylene group, a propane-2,2-diyl group, an n-butylene group, an isobutylene group,



N- hydr oxynet hyl met hacryl am de and net hyl nethacryl ate, a copol ynmer of

N- et hoxynet hyl met hacryl am de and benzyl nethacrylate, and a copol yner of

N- but oxymet hyl acryl am de, benzyl nethacrylate, and 2-hydroxypropyl

met hacryl ate. [0022] A conpound having 1 to 6, or 2 to 4 epoxy ring(s) can
be used K Ss:{ln {,ni O GLO xasptes of the
conpound %bgﬁ5$§ﬁ§ﬁ§p%%£é?Fﬁg?gggﬁg§'i%%Fﬁge a ‘conpou cs;hlaving Fﬁo or nore

hydroxy gioMRS oS &1cR 0¥ thed58hHRR- 528k gRoug, di ol conpound, a triol conpound,
a di car box ?cgach gbnpoéﬂg, and a ﬁ}gcg?boxylic acid, and a conpound

having two qf HeahBlaqb) Glgdtlp StHehuRl(EHEnWease®ts B, Y th BtmEs (€ R hfidict ur es
manuf actured froma glycidyl conpound such as epichl orohydrin. 20 Exanpl es
of the cRApange Hayidkylpeopaxy., fhosaiyl prabdeydiod futpnadilel gdigl yci dyl
et her, 1, 2-epoxy-4-(epoxyethyl)cycl ohexane, glycerol triglycidyl ether,

di et hy/| earealijlyxogrodp,ginyaminky bromphecyand gboul ghite glybmhenyy! gioysiadyl et her,
1,1,3-tris[p-(2, 3-epoxypropoxy) phenyl | propane, 1, 2-cycl ohexanedi carboxylic
aci d di ghogpboxyydroes tarrbody groupea gydupreehiaining Merkiagywaibay sawmétiienapyclies

3, 4- epoxycycl ohexyl net hyl- 3, 4- epoxycycl ohexanecar boxyl at e, )

tri met hyhliylegraumer ercombinatiany pf Gesesnd and n pycdiasg an ieger abhinhol T' is an
tetraglyci dyl neta-xylenediam ne, tetyraglycidyl diam nodi phenyl nethane,
tetragl yé‘ik‘b}%&e groypy SEienKbERERA GRS heERe Ciso SPHERETOWR: 8T 81 yci dyl et her,
bi sphenol - S-di gl yci dyl ether, peptaerythrital tetraglycidyl ether,
resorcinﬁwﬁﬁpﬂgyﬁﬁhgseet %&@mﬁﬁvﬂEPPBJ§EF%4ﬁP@Pﬁ@Wﬁ@Pﬁ%éﬂ%?ﬁﬁﬁ&%ﬁenty|
glyc 8 digl ycidyl ,ether, l. y.pr opyl.ene gl ycol diglycidyl gther

Det r S oL AP A iedhip st Be Aorian b St mihts o Dilsvr.

di gl yci dyl. et her, pen thrito i i e

tris-(2, ﬁ‘-e&g‘%}’}%/nﬁ r%%?p%@%@%aagﬂre at %r,o g‘%’m%%%% lesaﬁi eg%bé |ch1l ;lﬂwfi c'saélcb;'/a at r?adr'at e,

di gl ycer ol Ly i b : Il . ! t her,

51747 bt 5( 2, TERIHEENGT MR eroBPRABRK MLl RRbIEREY s £

pol yal ycgulio®d ?F‘Ju dotdalBADY LR QRARE sRALUE. Y TheMun&ldA8T groli§SOT Ci N

di gl yci dyl et her, f,G-hexanedloI di gl ycidyl ether, polyethylene glycol

di gl yci dylbsgtupsfor PRERYEertdiigioidthe 84K atoRr th Fbinh A GNatbrby dakey| gl yci dyl

et her, adipic acid diglycidyl ether, o-phthalic acid glycidyl ether,

di br psropBgMipleg by sbghniehrip, bohdidg fo Sredtbeinpxy@birpaiem in the tertiary-carbon

101, 6- di et hyl ol perfl uor ohexane di gl yci dyl et her,

4, 4' - bi s §tRycBure prachyder ablopd gyqens fshictoasai methybgrgerliaplednyy kreephard a propyl group,

2, 2-bi s(4-gl yci dyl oxyphenyl ) propane,

3, 4- epoxyndaiybgrexyd sneh lay A pBenyd ‘grapox veyaigsher athe methyb gropipds preferably

3, 4- epoxycycl ohexyl oxi r ane, )

152- ( 3, 4usgdox Yciptianyhanyligyowy haaingethrerynethd -gaoups aAe o prefirably gyed astfexane,

1, 2- et hyl enedi oxy- bi s( 3, 4- epoxycycl ohexyl nmet hane),

4' | 5' - epEYPEOGHEN 4 Fyaricasben SEVHYLE. 4, 5- epoxy- 2- net hyl cycl ohexane

car boxyl at e, |l e gl ycol - bi s(.3, 4- cycl ohexane carbaxyl ate),
by - 28, 4” epol0PLL| onBsdrihaeuev OLEPHRYIE MRS b Bt DB JOPEIE FOb Bt y1 )
et her. 20As th crggiéanker, only one-type conpound can be used, or a

conbi nat FEAR Yore types of conpounds can al so be used. [0023] The
adhesive conposition of the present invention may include a




crosslinldng catal yst. Reaction of a crosslinkable compound is accel erated
by using the crosslinking catal yst. 25An acid conpound such as

p-tol uenesul fonic acid, trifluoronmethanesul fonic acid, nethanesul fonic
acid, pyridiniump-toluenesul fonic acild, salicylic acid, canphorsulfonic
acid, sulfosalicylic acid, citric acid, benzoic acid, and hydroxybenzoic
acid can be used as thg crosslinki ngCrgatalyst. An aromatic sulfonic acid

conmpound can be ab @ ‘c Iys eci fic exanpl es of
the aromatic surfégf%' CI cdﬁﬁgigLQf de %V ?uenes S@OHIC aci d,

pyri di ni um p- toluenesumfonlc acid, dtF¥fosalicylic acid,
4-chl orobenzenesul fonic acid, 4 fydroxybenzenesulfonlc aci d,
benzenedi sul foni ¢ aci dQ 1-nap .Ienesulfonlc acid, and

pyri di ni um | - napht } eggﬂg @ i 9_ yy@r%)t he cross-linker having
epoxy groups i s useds p ol re am nes, ol'yam de resin,
i m dazol es, pol ynercap®an, and an aC|d anhydrlde can be used as the
crosslinlcing cataly§§ Exanpl es of the phenol resin include a
phenol - novol ac I Nnjjang=cr eso ovoluu res 10 es of the am nes
i ncl ude piperia'tgb q \ néd 9 FO E@ﬁgﬁédlanine,
2,4,6-tris(dinethy a@;nonethyl)ph: , benzyldlnethylanlne,
2- (di net hyl am nonet hyl ) phenol , di ethyl enetriam ne, triethyl enetetram ne,
tetraet hyl enepent am ge, dlethylanlmnnropylanlne N- am noet hyl pi per adi ne,
di (1-nmet hyl-2-a cyicl ane di am ne, isophoronedi am ne,
15 dlanlnodlcyc Tﬁgi?%ﬁ}QEEFgﬁ“gzgﬁb t hyl cycl ohexane, xyl enedi am ne,
met a- phenylenedlanln{) dlanlnodlphaﬂ%Inethane Borenwds @rbnodi phenyl sul f one.
Anong them diethyl enetri am ne, trlethyugnetetranlne CHs
tetraet hyl enepent am ne, diethylam py| er adi ne,
di (1- met hyl- 2- am nocycl ohexyl ) nmet han ﬁ%ﬁﬁgzﬁ‘o“%53$l “252%5ﬁ ronedi am ne,
20 di am nodi cycl ohexyl net hane, and the KDke can be pretHgably used.
Exanpl es of the polyani de resin |nck#%e a pol yam doam ne having primary

[

am nes and secondar ﬁﬁl ini | e, which is generated by
condensing a d|n§K:§pi @#pl es of the imdazol es include
2-met hyl i m dazol &, =2-¢€t h

251- cyanoet hyl- 2- unde

yi = 4- met nyl |¢p Formula (1-5)
ﬁlnellltate
adduct .

=

i m da2ol i um and an epoxyi m dazol e

Formula (1-6)



Exanpl es of the pol ynercaptan include a pol ynercaptan having a mnercaptan
group at the termnal of a pol ypropyl ene glycol chain and a pol ynercapt an
having a nercaptan group at the term nal of a polyethylene glycol chain. As
the aci d anhydride, an anhydride of al€éonmpound having a plurality of
carboxy 20 groups in its one nolecule is preferable. Exanples of the acid
anhydri de include pBQthalic anhydri‘g@ trinellitic anhydride, pyronellitic

di anhydride, b ﬂn@uﬁ 4carhbxyTTy _dilanhydri de, ethyl ene gl ycol
bistrirrellita?%@lpgce trirrpllatgl,»)arr]ra i ride,

lei c
t et rahydr opht hal i ¢ @nhydri de, met HyFz et r ahydr oﬁﬁmﬁﬁﬁ}ﬂ anhydri de,

endo- net hyl enet et rahydr opht hal i ccfan dride
nmet hyl - endo- et hyl enetetr @ 0a @ 0O
met hyl but enyl t et r ahydr opht hal7c (ﬁnh dri de, eyt succi ni ¢ anhydri de,

hexahydr opht hal i ¢ anhydri de, nethyl hexahydrophtfal i c anhydri de, succinic

anhydri de, nethquyclohexenedicaﬁh@xylic anhydri de, and chl orendic

anhydride. 1 th crliosgF\nki ng catal ysts include an organic

phosphor us nggzg%é 4‘9’ §§*€E>Eﬁgﬁ§fgﬁﬁégﬁin%oﬁﬁgakLh ut yl phsphi ne;

quat ernary phosphoni um sal ts sucltms et hyl triphenyl phosphoni um brom de and

t et rabut yl phosphoni um di et hyl dithio% osphat e; \and quat ernary anmoni um
u{Oioganp-a—io-osalt of

1, 8-di azabi cycl o( 5, 4, 0) undecane- 7* ex€ T8 oct aci d, zinc octyl ate,

and tetrabutyl amoni um brom de. [0025] When a cross-Ilinker having an allyl

group is used, for exanple, a radical polynerization initiator and a cation

pol ymeri zation i ni¥iatar can | €d_as a curing catal yst. Exanples of the
radi cal pol yﬁ}a ' i ﬁu@ i m dazol e conpound, a 20 diazo
conpound, a Bi &m dazbte co nd, an’N- aryl gl yormelagdound, an organic
azi de conpound, a titanocene co l}nﬁ an afnLpate ounﬂ an organic
peroxi de, an N-al koxypyri di ni um chl ofyl d onpo , %n al t ﬁ)xant hone
conpound. Exanpl es of the e «@ q g~ wdp—p—azi de

benzal dehyde, p-azi de acet ophenone’ p-azide benzoi clacidt

p- azi debenzal acet ophenone, 4, 4'-di azi de ch&l@one, 2%31?*4- - dpzﬂi de di phenyl
sul fide, and 2, 6-bis(4'-azide benzal)-4-nethyl cycl ohexanone. Exanpl es
of the di azq0omsypouThk palghmettalleothiagoth ubit diredtine)of Férrult ¢1 whagbeapt obenzene
bor of | uori de, 1-di azo-4-N, N-di net hyl am nobenzene chl ori de, and

1- di azo- delinkk thatddmydizna Iplrexy gnoep boa bélbgar grdep as 2trminal goappires of t he

bi si m dazol e conmpound i ncl ude

2, 2' - bi spdymht thabiseepped)bysubstiuting the by dragérsitemnishe hydrethgeypheiy| )

1,2' -Dbi si m dazol e and ] ) .

2, 2' -bi shadogan sewpwithypppenylpropup @ the Bke. apHerpnping groupiisp grayasdl e. Exanpl es
of the titangcene compound i nclude 5di cycl opent adi enyl -titani umdichloride,
di cycl opERHER €W - ti t ani um bi sphenyl ,

di cycl opent adi enyl -titani um bi s(2, 3, 4,5, 6-pent af| uor ophenyl ),

di cycl opent adi enyl(-(lbilﬁ aniumbis(2,3,5,6-tetrafl uorophenyl),

di cycl opent adi eny’-§i t &nii um bi s(2, 4, 6-trifl uorophenyl),

di cycl opent adi emd@t ani yrgrRium((A)6- di f 1 uor ophenyl ),

where Q' is the alky! group, or the alky! group substituted with a halogen atom
(fluorine, chlorine, bromine, and iodine), and k1 is an integer of 0 to 5.
10 [0019] In the present invention, a cross-linker may be used. The cross-linker
has no limitation. However, a cross-linker having 2 or more, for example, 2 to 6, or 2 to
4 substituents that can react with the functional group in the polymer is preferable. A
ratio of the cross-linker in the solid content can be 0% by mass to 50% by mass, and

preferably 5% by mass to 40% by mass.



10di cycl opent adi enyl -ti tani um bi s(2, 4-di fl uorophenyl ),

bi s(met hyl cycl opent adi enyl) -titaniumbis(2, 3, 4,5, 6-pentafl uorophenyl),
bi s(met hyl cycl opent adi enyl) -titani umbis(2, 3,5, 6-tetrafl uorophenyl),

bi s(net hyl cycl opent adi eny1)-titani um bifs( 2, 6-di f | uor ophenyl ) and

i eyl opent syl - kkASl g L Sk Bl Lk ancieddt BEReb ek spheny ).

15Exanpl es era nmerization tnitiator also 1 nc

1, 3-di (t gflopbHEeabRs X6RHBERY A RRBBALAEM substituted with a hyd thyl
33 4, AR A daiv%%%ar Sey 1 ) Benpsiitpted with a hydroxymethy

3- pheny 1gfup P9 AKX ARGy ZrHES. C PR Met?8Rlhker include a

2, 2-di met hoxy- 1, 2- di phenyl et hane- 1-one, 1-hydroxy-cycl ohexyl -phenyl - ket one,
and 20 2niwepzy-dordailingRbiypband Nevide £ Aitroperpatomi sabghetey by atytirremethyl

[ 0026] Exanpl es of the cationic polynerization initiator include a sulfonic

aci d ®st gioup.a methboymethgdegrooppo etivhxymethysgrofim mybutaiyarmoimg ighaupearsbarpound, a
di al ky1-4- hydroxysul fonium salt, arylsulfonic acid p-nitrobenzyl ester, a
si | anol - béytdxymethyd griuex, Aarepoky grouprretam)igl ®npycsndperepady enyl ) iron (11).
25Exanpl es of the sul fonimde conpound include

N- (trif| eorbeentnirspalyoen poalylaieu-eintgisiag compound, an allyl

N- (nonaf | uor o- nor mal but anesul f onyl oxy) succi ni m de, .

N ( canph gogmcpgquqg@;)lgxg@%p]p,;s‘q)pjépélgteéngp-contam1ng compound, and an isocyanate

N-(trifluoromethanesul fonyl oxy)naphthalimnde. 22 Exanpl es of the
di sul f on§1OURICa3 BIRLAERATE™ et fic Ea@ss“ﬂnker-

EI s(Hct onegPellr ﬁ'néf%%;fcg%%ﬁ%ﬁ AT R Gusoreanyniaing FRRGPYA S8 hane,
o1 o2, 4 HERRER bR SR R Fehesmmehgmgmetiypefemine, o
et | SRR BRSS! P ST BR ucymEKBLESRL e cat oni

pol ymeri zation | SO | nclude

2- et hyl 13-4 drdmk ity g RReR by -3 niR! PRBlHRRHS AR hre018,3,3- A aromatic

i odoni um sal't conpound, "an ar’orati c sul foni'um salt "conpound, an aromatic

di azoni uws@uﬁg@sﬁ@gﬂ@m@mgwagisgﬁ@ﬁ@g@mﬂg?@@,t conpound, a triazine
10 conpound, an iron-arene conplex conpound, and the |i ke can be used as
bot h1®f 1 Bevis(@gdrorymeayyaes-tikgttoan-2-imitlazelinsneansd t he cati onic

pol yneri zation initiator. Exanples of the aromatic iodoniumsalt conpound

i ncl ude dj3pigmethoagmeihybihg S-afthethoophimnplaslmone.

di phenyl i odoni um ri f | uor onet hanesul f onat e,

di phenyl i oddirammiesitheienoss-lidkeralsb incdudssohfieareially available compounds such

di phenyl i odoni unper f | uor o- nor nal oct anesul f onat e,

di pheny| roretioyymethphiope alelaspiae eompounds (frade name: Cymel 300, Cymel 301,

bi s(4-tert-butyl phenyl)ijodoni uncanphorsul fonate, and
bi s( 4-t epbfmsh%@/% BReRyme! 3 ¥R oblitort Mty Liips msiasning sompeygs ftrade namey 4 1p) es of

L1 phbny MSPHOP RO P DR APE RO IDS (rade name: Cymel 1170 and
: : : BEEE; Eﬁlfi%rﬁﬂ* Eﬁ@%&%ﬁ@[ﬂ%%ﬁéﬁ%@@%&g rsla%é% 85), butylated urea resins
1P B UL DSBS SO R g o TIe PR aHOHRS, ool v
cat al yst §anufactured by Mitsui Cytec Ltd.; and urea/ formaldehyde-based resin (high

condensation type, trade name: Beckamine J-300S, Beckamine P-955, and Beckamine N)

25  manufactured by DIC Corporation, and the like.
The cross-linker may be a compound obtained by condensing the melamine
compound, the urea compound, the glycoluril compound, and the benzoguanamine

compound in which a hydrogen atom in an amino group is substituted with the

hydroxymethyl group or the alkoxymethyl group as described above. For example, a



[ 0027] The crosslinking catalyst of O parts by nmass to 10 parts by nmass, or

0.01 25 parts by nmass to 10 parts by nmass, or 0.05 parts by mass to 8 parts
by mass, or 0.1 parts by mass to 5 parts by nass, or 0.3 parts by nass to 3
parts by mass, or 0.5 parts by mass td71 part by mass to the polyner can be

used. [0028] A,silicon . substrate. a.gl . i rate, and
a cerani%%gbﬁ%?w & Cﬁapg%ng@Pﬁﬁéﬁ%iQ%ﬁﬁiégﬁgﬁgaég@?ﬁ@?@iﬂgg% inthe
present |nventjon : poy ti ng body of
Present NS I8 S SRR B ann s i sc maugpey g body
article yag édﬂn&hg.lga&éﬁﬂv. 657849 01chf Be LalaY d@rdsHRAIGBII onfPRULRA.i 2l s such as
silicon, silicon oxide, glass, and silicon nitride; metal's such as al um num
and copper; ange cRELInkE! £pblghner Ssifipodd ndanelciaed Beudigsamacralapddeyi mi de
resin, 5an epoxy resin, a polyacrylic acid resin, a polynethacrylic acid

resins  acRRboiRaRE QnaditlceylaakicrRomponed thayae substtuyedeivea nekbxymethyl group

benzocycl obut ene resin. [0030] The adhesi ve conposition can be dissol ved

usi ng anodrgAkG:mRMW @rdupfsach as Ngiydraxyatethytpcrylampiley mer  sol ution in which
the polyner is dissolved in an organic solvent and its solution viscosity
i s in a Nanghoxfm@hylbiktiRarydamide @tharymsthybaarbamidecgpdr ed 10 as a coati ng
sol ution having a spin coating property. The organic solvent is not

par ti cul Nebupoxymthyduhetgctytamgide san breussdl vExmplanoiucka palymst gemppund

sem conduct or processes. However, ketones such as .cycl ohexanone, nethyl

i soanyl R@Y@Wél}demﬁ’éb’@m%bﬂiﬁhﬂ?“ﬁmg@i 2FPoRBINEl s, and derivatives

t hereof, such as ethyl ene glycol, ethyl r%ﬁgil&%col nonoacet at e, di et hyl ene

gl ycH?, Bﬁ-@ttwn%%@iaqrﬁj@mldel@dmré%wa@? yl ene glycol, propyl ene
Tonobut y I SEe e TRIRER g S mem YRRy ReEmPEE  or THi or opyl ene
velhyl | Neear et b EREp AU B BB e PIRIERERIC DUT
thyl ot NoRURaR LT T ag b BB e AR g B "l

singly or i n@ﬁ?%qts’i n%td'og;ga.o%d hg\ﬁngli 1678 & 2504Ve@pk $ rinf @PSH BeaFe@pd theus ed

additives su an addition Fesin, a tackifier, a plasticizer, an

adhesgi on .} JIRYiANdREn@EREY epoy ThAId)! ZEkamples of BE adhpownduvimgahassoxyand t he
i ke for 1nmproving performance of a m scible additive such as an adhesive

can be f ghbRgmas nckeiecedngpoue hadhg sy er morgigaiddyarogsaorcdibogy gmuphi s
enbodi ment wthin a range that does not inpair the substantial

char act egidt dsesdibircoipeund, esteibl canpent]j odicarboxylieddid dompopod,yamdrai zat i on

pol ymers and pol ycondensation pol yners such as pol yester, polystyrene,

pol yi mi dericaaboxytic géiilcandol gomground having swe gt inorergdysidd rethep sirysiigy Pr et her
phenol - novol ac, napht hol - novol ac, pol yet her, pol yam de, and, pol ycarbonate
can be glyeidyl ester structures manufactured from a glycidyl compound such as epichlordhydrin.

20  Examples of the compound having the epoxy ring(s) include 1,4-butanediol diglycidyl
ether, 1,2-epoxy-4-(epoxyethyl)cyclohexane, glycerol triglycidyl ether, diethylene glycol
diglycidyl ether, 2,6-diglycidylphenyl glycidyl ether,
1,1,3-tris[p-(2,3-epoxypropoxy)phenyl]propane, 1,2-cyclohexanedicarboxylic acid
diglycidyl ester, 4,4’ -methylenebis(N,N-diglycidylaniline),

25 3 4-epoxycyclohexylmethyl-3,4-epoxycyclohexanecarboxylate, trimethylolethane
triglycidy! ether, triglycidyl-p-aminophenol, tetraglycidyl meta-xylenediamine,
tetraglycidyl diaminodipheny] methane, tetraglycidyl-1,3-bisaminomethylcyclohexane,
bisphenol-A-diglycidyl ether, bisphenol-S-diglycidy! ether, pentaerythritol tetraglycidyl

ether, resorcinol diglycidyl ether, phthalic acid diglycidyl ester, neopentyl glycol



24 used as the additional resin (polymer) for inproving performance of the
adhesi ve. A polyner that contains an aromatic ring structures such as a
benzene ring, a naphthal ene ring, an anthracene ring, a triazine ring, a
qui noline ring, and a quinoxaline rind8are preferably used. 5Exanpl es of

such an it | resin ) 1: L0l ddition polynerization polyners
i ncl udi ncggg'&lgﬁ?[ﬁ?flB%W&%gg‘g%ﬁg&%gg%ﬂgﬁhéghch as benzyl acryl ate, benzyl
met hacry, G Y: yl at e,

ant vl B om0 L i B e e P et
and N-p FR Gl B ci kfis-@L3- BbéyanuAkd niAb60 i on

pol ymer L&gﬁdgiﬁ@oﬁ%{éﬁﬁﬁgﬁg@ gzﬁ:{jg%ﬁ%?%?holﬁﬁovol ac. " %ﬁ?{/m t hat
cont ai NsjshQaah@iERiioyceidl goKaixl Ri&Q eb@r,!p%@tde@&rﬁélgqo%%@cﬁdﬂm&ier,r esin

(pol yner) . Exarrpfes of such a polyner include addition polynerization

pol yreer s1,uiid(2dicpgxy@epdypertlusidiseptapyiicydlolidkane, andbjtolbpbdydly ddylmdheyner i zabl e
nmononmers having no aromatic rings, such as an al kyl acrylate, an al kyl

met hacr yiriadeghylelpwipay¢ pelyplecidybethad tegbrcinsdiglyyidyketther 1,6 dexadedinlt ri | e,

mal ei m de, an N-al kyl nal ei m de, and mal ei ¢ anhydri de. Wen the addition

pol yner i digtycisyl bty pelyethylens glycalsdiglyeidsibiether plrvay! gleaidyl qths! yner), the
polymer may be a hom)pog%,rr_er or a copolyner. The addition- pol,gmerj zabl e
monomer  péeriisrebutydpherehalysidyListhergadipie agddliglyeidylsansinasphtaakic amd eYsdybol yer .
Exanpl es of such an addition-pol ynerizabl e mononer include acrylic acid,
met hacr y¢ther, dibromeerhenyl glyddylietherdes. 4 SeeRXYeI@ound, a met hacrylic acid

ester conpound n acryl am de . c ng, a methacrylam de conpound, a vinyl
conpmjnd}ﬁéh%’wf’wgﬁl@"rﬁbgfﬁ@?mﬂ?dlﬁ?wyiieﬁieﬂe conpound, nal ei ¢ anhydride, and
acryl oni ester conpound i ncl ude

i Ex | f th l,.i i
net hyl a%’%flo'g@g"eB?W?Or}}é)’ﬁ%rﬁP%rfmSﬁgfoﬁ’rﬁ%ﬁ:?é%%Igtgﬁr;’/I ate, isopropyl acrylate,
cycl ohex%b_ﬁ 3@‘§C§§)’é?¥%?‘é@}ps§%%é’at e, phenyl 25acryl ate, anthryl nethyl

acryl at e 3-chl oro- 2- hydr oxypropyl acryl ate,

2- hydr oxyRr ) a 2425, L at e,

2,2, 2-t r?’ghﬁ%ggfé%cgt%ﬁg}ﬁ)g@r%w at3e":1 9!'0%(;’& n%%{eﬁéf%brcéﬁgt@é, 4- hydr oxybut yl

acryl at ez 424 ; rylate, tetrahydrofurfuryl acrylate,

2- et hyl Bg%gﬁréﬁﬁlg;{}g%@%gi e,

S-acty| oyl(9%¥pbr @ ronX¥IRE DL HRAS-123-aRKRRX T spigs-Oydletekaneg, 3-acryl oxypropyl
triethoxy 25'silane, and glycidyl acrylate. Exanpl es of the

met hacr yli peetiafénbdasdyetis(@ grapouncyclatekyidetimat )yl met hacryl ate, et hyl

met hacryl ate, normal hexyl nethacrylate, isopropyl nethacrylate, cyclohexyl
met hacr y#g5’eepoag2 yphethyptyoiatrexy niethyl pheayixyrntethyloycohexang wathoyylatst hy |

met hacryl ate, 52-hydroxyethyl methacryl ate, 2-hydroxypropyl nethacryl ate,
2, 2, 2- t r ethiyleoe ghchlybis(et-trrayyydelexame @roxytatohl or oet hyl met hacryl at e,

2- bronoet hyl met hacryl ate, 4-hydroxybutyl nethacryl ate, 2-methoxyethyl

met hacr ybist(8,4-¢noxy wylmetiuil)adipase. pad %’VK%@'@POWGM@PPSHWQ cBgamant yl

met hacryl ate, 5-nethacryl oyl oxy-6-hydroxynor bor nene- 2- carboxyl i % 6-1 act one,
3- me2hacr y| oy HhecEoas-lmber pilyiarsstypessampaund Ganbs WpA. Gt OmEpRAtion T two
ﬁefﬂggygst&%ge trrygéshoafccro lp%;[u?ds c%%{ﬁ)@é%g&ﬂ met hacryl ate, and bronophenyl

[0023]  The adhesive composition of the present invention may include a

crosslinking catalyst. Reaction of a crosslinkable compound is accelerated by using the
crosslinking catalyst.

25 An acid compound such as p-toluenesulfonic acid, trifluoromethanesulfonic acid,
methanesulfonic acid, pyridinium-p-toluenesulfonic acid, salicylic acid, camphorsulfonic
acid, sulfosalicylic acid, citric acid, benzoic acid, and hydroxybenzoic acid can be used as
the crosslinking catalyst.

An aromatic sulfonic acid compound can be used as the crosslinking catalyst.



Exanpl es of the acryl am de conpound include acryl am de, N-nethylacryl am de,
N- et hyl acryl am de, N-benzyl acryl am de, N phenyl acryl am de,

N, N- di met hyl acryl am de, and N-ant hryl acryl am de. 15Exanpl es of the

met hacryl ami de conpound i ncl ude net hd®@ yl ani de, N-net hyl met hacryl ani de,

N- et hyl net hacryl am de,, N-benzyl net hacr.yl an . Y & Ba fdnYd A de,

N, N- di nﬁPmcr@iaH’cP(lﬁsﬁ%élﬁ‘? ﬂ@@aﬁ%a&ﬁ?né%?%??@%déﬁ?lg?ﬁExarrpl es of the vinyl
conpound i pcl ude vi nyl al cohqgl, . hydni o B¥lzefdsiBEnic BEENY! Vi nyl

et her, BY Plum'ﬂﬁ?lu%‘%leﬁ‘éﬁ?m%%%éyﬁuﬁ:c}%lgfl%%cﬁ%r, vinylacetic acid, vinyl

trimet hgﬁﬁ% géﬁ#?ﬁeg}nf&ﬁ‘é NLQr L eisifMt o8N EhaplRhdTetdsatforst ayd, aniny|

et her, ene, and vinyl anthracene. Exanpl es of the

styrene ?g&m&l{ﬁl@_ﬁ% Lidf.saifynieagd. hydroxystyrene, chlorostyrene,
brormst? ene, net hoxystyrene, cyanostyrene, and acetyl styrene.

Exanpl es of (gphg) MkgidfitHe cioQRaken taving epaey gratyes isisd, 2 hhenel reginaal ei i de, 25
N- phenyl mal [ei m-'de, N-cyclohexylmal eimde, N-benzylnalein de, and

N- hydr oxy@tdayd paty@hite desin,[iRQB2bles, molyeoartaptanyendyhn add antydrigde 6 PO¥sL resin
(pol yner) used in the adhesive conposition of the present invention is, as
wei ght  ay geagesshinitiag vatalystwei ght, 1, 000 to 1, 00, 0000, or 3,000 to 300, 000,

or 5,000 to 200,000, or 10,000 to 100, 000. 26 _Vq\V}ﬁn thle addi ti onal
resin (pol yEragiplesof the ipheted résin inhlaida aphenakaorelap it G ISP IR B esent
invention, the content of the additional resin (polyner) in the solid

cont ent resn.0% by mass to 40% by nass, or 0% by mass to 20% by nmass, or 1%

by mass to 19% by mass. 5[ 0033] The tagkifti .1 s ,added f. controlling an
el adli ¢ nodExempley Pk thssmiges g %E}P*F%ﬁ%eé\kyﬁ]{ ’F’legﬁgpl %aéalﬁé’adhesi ve |ayer.

he v} Sonahvignetaine, Seaseempayr e Hithd, BRFRbBpRRRG 2 P2,
ar omat 1 & SBEPEY BuTBE R PR AT B R e EnRB e T CS Dot Fol eum
oyt ene eI gam e e R B By B D e phenol
resin. S AhYRL berIRAL LI BeIFhARAR, FRshene Sahih RopRabadidmpene resin a

rosin re rosin resin, a disproportionated rosin resin, a
di i ze [ i hLefhdnh@Eh casoiexags kylenddi@ninacki fi er can be
i ncl ude ?é\lﬂ%d&ggﬁgé&flmgmggégéﬁ%y wei ghltiiyt%lﬂloo par?l: by wei ght per 100 15
parts by weighiviefedififinBdixaidaiphtiineitant, had dEninobppoysntiont. the adhesive
conposi tion. Therefore, an anount of the added tackifier is preferably
a val ue WiidAb e, [BaBRAtrifnpel rigthylenaetrgine tetraetbylgaencatapynei ght, and
further preferably a value within a range of 0 parts by weight to 50 parts
by wei ghﬂiethylaminopropylamine, N-aminoethylpiperadine,

di(1-methyl-2-aminocyclohexyl)methane, menthane diamine, isophoronediamine,
20  diaminodicyclohexylmethane, and the like can be preferably used.
Examples of the polyamide resin include a polyamidoamine having primary amines
and secondary amines in its molecule, which is generated by condensing a dimer acid and
a polyamine.
Examples of the imidazoles include 2-methylimidazole, 2-ethyl-4-methylimidazole,
25  1-cyanoethyl-2-undecylimidazolium trimellitate, and an epoxyimidazole adduct.
Examples of the polymercaptan include a polymercaptan having a mercaptan group
at the terminal of a polypropylene glycol chain and a polymercaptan having a mercaptan

group at the terminal of a polyethylene glycol chain.
As the acid anhydride, an anhydride of a compound having a plurality of carboxy



[ 0034] The present invention also relates to a lam nate including at |east
two 20 adhered articles and an adhesive layer that is fornmed fromthe
adhesi ve conposition of the present invention and provi ded between the
adhered articles. In the present i#hention, the Ianinate of the adhered

arti cl es gaps REtdeahfehID K ReRBHOU Eximbid bﬁﬂle%gghaéfgqg%ﬂmc1a§@esi ve

conpositron of the present i'nvention on first article by spin

coat i ng, phtallidghhtiride, tGmBRHia ik ﬁd@ﬁéﬁ&ﬁ&li&i@d&@ﬁﬁﬂd& forman 25 adhesive
| ayer, and adhering a second adhered article to the first adhered article

t hrough bheoplonoreterabadrixyhic Umykydride) ab@ssd glgcdl isuagbiitpe shyckidt! € | ayers in
the Iam nate can be further included. A lam nate nade of a plurality of
adher ed &rstrim¢lbtte nhled hetsidvide | talyshysrdphitadd ahinelridbahebeitctehpdrapsthalie f or med
by repeating nmethods including further formng an 27 adhesive |ayer on the
secong a@lﬁéﬂdede,@n@-m@bylmﬂwa%m@,roahﬂlﬁiqdﬁladm&,ed article to the second
adhered article through the formed adhesive |ayer, and optionall

pr ocessi Agthykrendpimetwiengietplydsophijadicanbyrridenmgthylbutanylistrahydraphthalie present

i nventi on, t hi ckness, of ,the adhesive applied to a sem conductor 5 wafer

by the sPiIEdaCOAereRRIsugsdnic aphydside, hexabydsephtenlic aghvdrilso pm or 1 ess. When
e A e P T TS il e
Tayer g Hde 208 SRR SRS oot bl y the thi cknbss of the adhesi ve
char 2t o i st G er LSRR SRty FRhide b AR st AR ol "
ot 1 i Fosh LA Bh AR B SO b inet BBy BHOSHRERE Bl IUEEE D0 S

obt ai nedeth tﬁ}ﬁﬁéﬂ}ﬂﬁio%]tﬂ@iﬁm? Ibfsinid8 akd kﬁ%’m%h@éﬁhbﬁhﬁ?&i&ﬁﬁﬁﬁd using the

foll owi ng device and the foll ow ng nmeasurenent conditi ofs. Devi ce:

o ptphan s R RO st By T
Fl ow r at &8-diaAbieki0{S 4|0 RSt ARSI che SN oF: 1, F0laysHiyycBsTs 4ADBRIees1e0T-endR1
15  and octylic acid, zinc octylate, and tetrabutylammonium bromide.

[0025]  When a cross-linker having an allyl group is used, for example, a radical
polymerization initiator and a cation polymerization initiator can be used as a curing
catalyst.

Examples of the radical polymerization initiator include an imidazole compound, a

20  diazo compound, a bisimidazole compound, an N-arylglycine compound, an organic
azide compound, a titanocene compound, an alminate compound, an organic peroxide, an
N-alkoxypyridinium chloride compound, and a thioxanthone compound.

Examples of the organic azide compound include p-azide benzaldehyde, p-azide

acetophenone, p-azide benzoic acid, p-azidebenzalacetophenone, 4,4°-diazide chalcone,
25  4,4-diazide diphenyl suifide, and 2,6-bis(4’-azide benzal)-4-methylcyclohexanone.

Examples of the diazo compound include
1-diazo-2,5-diethoxy-4-p-tolylmercaptobenzene borofluoride,
1-diazo-4-N,N-dimethylaminobenzene chloride, and 1-diazo-4-N,N-diethylaminobenzene

borofluoride.



[ 0036] Synt hesi s Exanple 1 To a flask equipped with a stirring device, a
refl ux condenser, a thernoneter, and a dropping tank, 20.10 g of

4, 4" - di chl or odi phenyl -sul fone, 24.77 of
2,2-bis(4-hydroxypheny|)hexaf|uoroprogﬁne, 29. 02 g of potassium carbonate,

and 369. 50 ﬁ%gﬁ)l&fof%é@%i%h%%ﬁ%#p%%ﬂd@%@ wer e added. Thereafter, the

air inthe f was replace rogen, and then the flask was heated
to 160C andpihecn&dphit-48%° BeldakiBh, 5 Aiméfoihetyl) ThebRyRidasst 264
aromati c ’poFnyﬁer e?ﬁe@?ﬁ\’?’on’e was cool’ed 1o room t%?r_p’er ature, and then
filtrat eg,ﬂ—_ﬁis(@_é’fﬂé!ﬁﬁhéd%)—i,ﬁ,'ﬂ,Baie@r-apﬂ'éi'l?l-fl,w-b{sﬁhﬁlaﬂbﬂé. mxed with 30 M 5 of a
m xed solution in ich a volune ratio of N-nethyl-2-pyrrolidinone and 1

mol/ 1 hydr oc¥agiple cdhakitapscefOcdpoutidendadd er, the nixed solution was
poured into nmethanol to performreprecipitation purification.

Ther eaf t éicyclopeatadixngl-timdivpi-divhjprida; dicydspentsvagl-titahjunbisplaangl, and wat er and
dried under vacuumat 85 C for 1 day. Thus, the aromatic

pol yet hedigytlepentadienybtitt@iviebist 23 dnpergafivwrémhenyl).a (1-1)) used in the
present invention was obtained. Wien GPC anal ysis of the aromatic polyether
was per f dicydepentadienyltigpniunzbist h e ontstradugrepheisght in terms of standard

pol ystyrene was 18, 600. [003&&&? hesis Exanple 2 To a flask equi pped with
a stirri figyderatasiony!-titaniumcb rigiflporoghenyby nonet er, and a 15dr oppi ng
tank, 68.20 4 4! -di chl L phen I-suISone, 84.06 g of

f
2, 2- bi s(ﬁlpﬁﬁ&%%?ﬁh??@ﬁﬁ“gﬁg@ pRsBY1:103. 68 g of pot assi um car bonat e,
d 456. 98 f N | - 2- [ 4 di dded Th fter, th iroi
the 17 asexdeSonuidhbliani br B Tt ioobka Fhen t he f1 ask ves heat ed fo 160
C and t hg, i f 0) f , | de b
i a0l vi H5CEERHER TR BR DA IR Bl A0 IB R IOBRRANE ) 25°5 0 © ¢ ™Y
N- net hyl ¢.: h i : : j | t, dth
m e ur . BB B e B B A, e r ot o
pol yet heﬁﬁgﬂg}iﬁ%ﬂb@ﬂ%ﬁm\&%ﬁ&ﬁﬁﬁgﬂlﬁs@god}ﬂhgggpgéﬁb%g, and then filtrated to

recover t trate. The ' filtrate was mxed wth 100 nl of a m xed

sol ut i ondichcl¥hng i@yﬁﬁgﬁii’fﬁnib&‘%ﬁ-d?ﬂud}‘bmHylbyn?cﬂ-nyjlﬁ-@hé@m0ne and 2 nol/1

hydrochl oric ‘acid was 90: 10. Thereafter, the m xed sol uti on was poured
i nt o13ret hanakxahpléestiiy MdicaPpel gingilizatioh ditigor alké fetuden. Thereafter, the
obtai ned precipitate was washed wi th nethanol and water and dried under
vacuum al,38h(t&t-botyldioxdayrboiplisenzoptenangmat i ¢ pol yet her capped with the
substituent, which was used in the present invention, was obtained. Wen
GPC anal §3i.4,4’-Bgrabis(tetdutdiakymdbaybertzophanohy St phengt-frdsoouhfodone,
(corresponding to formula él- 1)) was perforned, the weight average

mol ecul aP-mestaptabenzintidazote, 312-ditnsthexy d . Heiphenyethans- lvase. 17, 000.

[ 0038] Synt hesis Exanple 3 5To a flask equi pped with a stirring device, a
reflux céhydiesgrcyclghexydphemdtkstonea®d a dropping tank, 16.37 g of

ot addi LAERPRGRITE o g Gamgirop SRRERHTPYSIONE 1 of | i none ver e added.
SR A I AT R A TR
ester, a sulfonimide compound, a disuifonyl diazomethane compound, a
dialkyl-4-hydroxysulfonium salt, arylsulfonic acid p-nitrobenzyl ester, a
silanol-aluminum complex, and (n6-benzene)(mS-cyclopentadienyl) iron (II).

25 Examples of the sulfonimide compound include
N-(trifluoromethanesulfonyloxy)succinimide,
N-(nonafluoro-normalbutanesulfonyloxy)succinimide,

N-(camphorsulfonyloxy)succinimide, and

N-(trifluoromethanesulfonyloxy)naphthalimide.



10 hours. Thereafter, a sanple nade by dissolving 7.90 g of

4-fl uorobenzenetrifluoride in 28.94 g of N-nethyl-2-pyrrolidinone was added
dropwi se as a capping agent, and the m xture was further stirred for 20
hours. The synthesized aromatic pol yetZBeret hersul fone was cooled to room
tenperature,. and,th fi.l tEat to V. £ ate. The filtrate was
m xed with %amplegfo?%er#@lg nggéjla%qn&@%ﬁ% C\%{{‘ %:’ dalfn\(}f(l)l%rre rati o 15of

N- et hyl ¢.2- el {Eﬂzz%n[éﬁ{laﬁ - LS n@Sdit-oiashaR: 10.

Ther eaft%ls(,n@%%{e&%e@ggﬁgg?ﬂ I'on was %o%%giﬁ@%%{glsne?ﬁ r%g? to perform

repreci &Bi%@h%@{?ﬂﬁfﬁ%}dﬁélﬂiﬁ%&ﬂl@ﬂane, biswgﬁaﬁfeﬁ@sfu‘lf@ﬁyl)&i%n%ﬁhﬁed precipitate was

washed wat er, a dried under vacuumat 85 C for 1 day.

Thus, thﬁ;s?[@mgﬂgym@hy&tsﬁgén}qﬁmgﬂwmaha ahfe substituent, which was used in

t he present 1nvention, was obtained. Wen GPC anal ysis 20 of the obtained
ar omed i cmp@lvlsalfhey1gl-alcatdulfoagid{eometapondi ng to fornula (1-2)) was
performed, the wei ght average nol ecular weight in terns of standard

pol yst yr ene Exasples, B0 cationidPoBymirtretors inthesorplls idcliide a f| ask equi pped with
a stirring device, a reflux condenser, a thernoneter, and a 25droppi ng
tank, 132-Gaktigyldf(44méthyhiophenyhel-mlogphplingpropansel-ons. 42 g of 1, 1-

bi s(4- hydroxyphenyl ) cycl ohexane, 20.78 g of potassjium carbonate, and 81.23
g of N et hyhn gropatic dddoaiume palt seampovad cRacRromig alforiym saligompound, it he | ask
was replaced with nitrogen, and then the flask was heated to 160C and t he
react i onargEEtip diazepiEs 6Pm29%69§¥°WrP§8$P§‘€P{%SB§%ﬁ9H}pé’ ddripgne

di ssolving 6.55 g of 4-fluorobenzenetrjflpyoride in 30.28.7 of
N- metthy| COPRCH BeeivEe fempisy derpatkh i Ee 6P P e Pl S et e

ti df 0 .hours.. The. .synt hesi ti I hereth | f
Cool et BAIBORIPBRIGH R APGRORE CRARCRT POAPEd- R BRGEE: the 111 crate. The
filtrat 1 xed with 30 . Of ] ' i,N whi ch I ti
or N et hyr -2y TR by el s Rl AR KRS, ¢"acr o as 50207
T S I P S i

reprecipi 1I“on pu cation. t e obtained precipitate was

washed w g ' wnder vacuum at 85C for 1 day.
. &&gﬁﬁﬁ&ﬂ%ﬁ%}% R6rmaANHartlsh@sha

Thus, tic po capped Wi th thé substituent, which was used in
the pses Eif)heﬂy'h\bﬁﬂﬁjhﬂlgerﬂ'%ﬁo-ﬁ&h@ld&&esﬁﬁtﬂﬁteﬁﬁ@h&@@%ﬁﬁﬂiﬁm&&n@ﬁmﬁﬂﬁ)n@ﬂél ai ned
aromati c pol yet herethersul fone (corresponding to fornmula (1-3)) was

per f or megis(4-ke-meyighénydieioatiendiB photsu Honawg iagl bis(hereburlphényd} andar d

pol ystyrene was 14, 600. [0040] Synthesis Exanple 5 To a flask equi pped with
a stirri nglod@wittifluoramedfahesalfonsidenser, a thernoneter, and a 15droppi ng
tank, 13.64 g of 4,4'-dichlorodi phenyl-sul fone, 8.41 g of

2, 2- bi s(4- hyEBxampylpheithe Moeeatit sulferopnepl nenp@urdinguds

2, 2- bi s(4- hydr oxyphenyl ) propane, 34.56 g of potassium carbonate, and 83. 44
g of N-mmnylaulﬁyﬁmﬁ/@f@ﬂh@mnm@@t%dded. Thereafter, the air in the flask
was replaced with nitrogen, and then the_ flask was heated to 160C and the
r eac2d on tiphsnplsvlfoniwmeeriadpomengipattutanesidfwaiet er . a sanpl e made by 20

di ssolving 6.5

6 of 4-fluorobenzenetr.ifluprjde in.29.56 of
N- et hy | Irznhﬁwlﬁlalfqraﬁuﬂmhﬁa@?@aﬁs thbﬁﬂ@%ﬂ@W&*ﬂFﬁﬁﬁ%@?@?@@S&H@%rt her
stirred for 20 hours,. The t hesi zed arpnat.ic | vet he hersul f was
cooled to ro TIBFISHM&?@?%QW %Légﬁgﬂng&roét“é@tggmgté%rb?/é&ot%e F Iof{r?lat e. The
filtrate vvas1 1. xed Vf/l h 30 Ml of a mxed solution in which a volune ratio
of N met M T?fﬂﬁ’r?aﬂ?'s 'none and 2 nol/1 hydrochloric acid was 90: 10.

[0027]  The crosslinking catalyst of 0 parts by mass to 10 parts by mass, or 0.01

25  parts by mass to 10 parts by mass, or 0.05 parts by mass to 8 parts by mass, or 0.1 parts
by mass to 5 parts by mass, or 0.3 parts by mass to 3 parts by mass, or 0.5 parts by mass
to 1 part by mass to the polymer can be used.

[0028]  Asilicon substrate, a glass substrate, a resin substrate, and a ceramic

substrate can be exemplified as an adhered article used in the present invention. These



25 Thereafter, the m xed solution was poured into nethanol to perform
reprecipitation purification. Thereafter, the obtained precipitate was
washed with methanol and water, and dried under vacuum at 85C for 1 day.
Thus, the aromatic pol yether capped wi28h the substituent, which was used in

the present invention,.was obtain n ' - : £ he obt ai ned
aronmat i cs“ﬁatrfg‘}%% % etsed a8 A B R%I%Fg g’g%%ﬁ é?%n@% ﬂ%@ ?ﬂrlr‘%ﬁegég%X%} “was
performed, t i i i : rd

Dol yot yr ene OGN 7 Bl iF 3 EieRRirite 1dilnd et P Mo A0E e wi th
a stirri A : HIye losci I BB & ni - Re@lsCREh &g tank,
1364 g Bprepg ifleri Qb USIEOEIANSRoNE, L) SRR iBRE, e

2, 2- bi s (AnRAHREOXPEPY; hEE XA HAELRHE QBANE a Pblykénide Rkin, a polyimide resin,
tert-butyl hydroqui none, 34.55 g of potassium carbonate, and 78.95 g of

N- metsy | arepoxy redin, Qi gadyaeryiie agidagdeth poliraetbadry Bt acid hsimipolybetdomatdlask was
repl aced with nitrogen, and then the flask was heated 10 to 160C and the

r eact i onreidsa pelyhpdroegbtyreme @6inhandrsbentogyckbiiteae resin. sanpl e made by

di ssolving 6.56 g of 4-fluorobenzenetrifluoride in 28.06 g of

N- et hyl - 2- {903031 i dToadhesise cerupesitiar mpwieskssolyad using ampsganicsolvgst ur t her
stirred for 20 hours. The synthesized aromatic_ pol yet herethersul fone was
cool ed t spin oeatinge nperoditrueresolugind in whishfthe pelameriistdissplaedinegn ¢ENIE | | trate. The
filtrate was m xed with 30 nl of a m xed solution in which a 15 vol une
ratio of salwengendits solysen dsqogityisiie 2ameent 9101 Heysde SOMD ba-s eambs prenasd 9o: 10.
Thereafter, the m xed solution was, poured into nethanol to perform

r epr Bti pft &8925AS BoMLPY RaingH SPIN COAUREITEREMer . the obtai ned precipitate was

Thus. the. ar DRear bty Rt canRRl iR teE 5t SRR AL i wae used
o ommt 1 COER JerHEYERRE PRsr e TRL B BE Esioii MRS o RekRiche tnghi)f 20t &1 e
per £ 0r el DI INly PYERAGIRY Sp AR Nnd GBI Rfc goar d
with a Sé%fegé'glfy‘égl}/gﬁ_?}egiéﬁy%a‘)ﬂrﬁ da@&%[‘&i%fhyle%e%gggngi%ﬁéne dybra dropping

tank, 94. uor obenzophenoné, 4

tertidut Mqlohbfé!:fe&@éf? ne 3BycoR pﬁ)ﬁien@%‘b“ﬁél helbRatatd) eit@omBhyLeher, of pot assi um
carbonate, and 764. g of N-methyl -2-pyrrolidinone were added. Thereafter,
the air idnbéiBylfdiaskmb@sproBi kit thotioblityhétherpgehmonsphetylethero€ fl ask was
heated to 140C and the reaction was perforned for 20 32 hours. The

synt hesi gigopiaeaiyol podipriphkene gheokaboomectags cyolioletdrrs mch epdiokamgpendt ur e,
and then filtrated to recover the filtrate. The filtrate was m xed with 30
m of a mitareductodsubétbyl lactatehétbyl lactate) metbyk anetate, ethyNaastatdrputy? aggiate.ol i di none
and 2 nol/1 hydrochloric acid was 90: 10. Thereafter, the m xed sol ution was
pour ed i nethyhpyiants) ethyl pyeswats; medre preseaxypropianets. put sthyleshgxyptopionate
Thereafter, the obtained precipitate was washed w th pethangl and water and
dr i e@0 unéwsrpréfgrabbnused. sblese gplventy ggn bW,SIQ%OTdPGH@PEU@tI%PgﬁY%@r capped
with the substituent, which was used in the present invention, was

obt ai ned MOYRENVIUPC anal ysis of the obtained aromatic pol yet her et her ket one

di f I - 0 f d h I gh
ol ccu o wel0GR | nCeoBmES Pt Re Mol eb GG ae T §ygpher o7 20°

plasticizer, an adhesion improving agent, a stabilizer, a colorant, a surfactant, and the like

for improving performance of a miscible additive such as an adhesive can be further
25  added to the adhesive composition according to this embodiment within a range that does
not impair the substantial characteristics in the present invention.
Addition polymerization polymers and polycondensation polymers such as
polyester, polystyrene, polyimide, an acrylic polymer, a methacrylic polymer, polyvinyl

ether, phenol-novolac, naphthol-novolac, polyether, polyamide, and polycarbonate can be



[ 0043] Synt hesi s Exanple 8 To a flask equipped with a stirring device, a
refl ux condenser, a thernoneter, and a dropping tank, 14.07 g of
4, 4' - di chl or odi phenyl sul fone, 8.40 g of
151, 1- bi s( 4- hydr oxyphenyl ) hexaf | uor op2épane, 6.71 g of
e

1, 1- bi s(4- hydroxyphenyl ) cycl ghexane,. . i onate, and
R e e g D T
flask wa e i ' 160C and
the 1 eact BAEVEE Watlds bbb 886 ARERAAch RS, RS- M08 oTARMERCAS

pol yet helléﬁ . AN t xaBRe ARdadhen
filtrate gﬁﬁ%%%gﬁlﬁg%ftﬁgﬁéiﬁ%é’%%e fli F??{g?%ﬂval\nﬁs&nng di V\Aﬁ%ih 30 M of a
m xed sobifekly {igedWhi ch a volune ratio of N-nethyl-2-pyrrolidinone and 2
nol/1 hydrochloric acid was 90: 10. Thereafter, the m xed sol ution was

pour ed i nt 0 BRRHPRRAIS stich edddaton @pin¢solpints ihdudeudditfingtymarizaiiter eaf t er,

t he obtai ned precipitate was washed wth nethanol and water and dried 25
under vagslyuiestindhding additiontpylymthinshle mbromesnaich as paizybadrglatst bavzsul f one
(corresponding to formula (1-7)) used in the present invention was

obt ai nedmethheyla@PGhemd byrylase, ofplithd aerydatetantirplongtbadrglatenanthpyér f or ned, t he
wei ght average nol ecul ar weight in terns of standard pol ystyrene was
43,000. Moyt syRredpdeoxystyzae, benzylyinylethesiend dphpivimaleinide
stirring device, a reflux condenser, a thernoneter, anq a diogging t ank,
74.19 g efther structeral wijlss akpelvsmdensadon pofymarsugl as phenol-novolac'and

2, 2- bi s(4- hydroxyphenyl ) hexaf | uor opropane, 18.26 g of

tri nEthPWM‘&HY?}B‘he, 60.81 g of potassium carbonate, and 742.22 g of

N- et hyi - 2- i di dded. 5 Th fer.. t ir.in the flask
el aced wi CAPRPTIFCBRConTE b Brie e se oo R bty Bt 8 (2%

i f far 20 hours. . hesj zed . |
poryot noBTRE ot B Tone s HOWRY iR MRLPE R MART s | o 10
recover

£ _ i ] i ; N Tiitrated |
oo cnimafihi bl o8 sl kﬁ”ﬁ%?’%‘?ﬁ -%y'r@%%?%@ﬁg‘%é[é? S hpBpd solution
hydr ochl O;R%Fegigg%er %Qain]a‘?kpyrlmﬁ'lﬁéfah%'lkyl trhbBhab ) 147k BN IRk BIMAS pour ed

into netha ormreprecrplitation purification. Thereafter, the

obt aj nedyRLEGh& iy enitaR, Warhafed N-aMBlRaREhids hdwadieit aglgliride) ed under
vacuum at 85 for 1 day. Thus, the aromatic pol yet heret her ket one

(correspondi Wiief thefa@Btidhdolyindhizatidtis pslyiner ishigedasathe ndditionat rdsirofpolyaser),

obt ai ned. When GPC anal ysis of the aronmatic pol yether was performed, the
wei ght  ayerpdensrohschd ahomepadirher or atepolymef. 1Hst aiddanebgypherizapleene was

24, 700. [0045] Synt hesi s Exanple 10 To a flask equipped with a stirring
devi ce, aonefkeuis vsethfbe nsmofacringhanaiditicer polgmetizatidn-tynsinedymernk, 40. 42 g of
4,4' - difluorobenzophenone, 73.97 g of ) . ,

2, 2-bi s( Exmgleamf/mgm;uaﬁ&@mamobm@gﬂwpmom.r oBlyle geryhig acid, methacrylic

2, 2-bi s(4- hydr oxy- 3, 5-di hydr oxynet hyl 1?henyl ) pr opane, Sﬁ@(jl % oianggt assi um
car béhat ecidaanperaic apgl estesicompriich yimetbaspylicAcdiesis sempPwt: @8 REYIANIEHe air in
the flask was replaced with nitr then the fl ask was heated to 140C

ogen, an
and the FREBRIISn S RIASEIIBIRSAmPENIE H FAmDaHK. & SHRESPTRA S Bt | o
| th her ket 0l t t , dth filt ted t
P ocover  PRETGecoMmoun R Peanydr e el ArIB e h 30 i1 25 of & mxed
| uti i i I .rat.i f N-net [ di [ t!
bodr e o canedat®e ¢ Al GBl i HAGINERY e AN RlD
th | ceci i j 1f. i 1. f th
obt ai ned "pRaficn P Al FELERIANL A AR, Bloteke Bl M, bena RENGR IR | 1S,
vacuym at,.8hle b 0fhrdinfl1 adite, 2itRrdkyet AGyIRR! ¥RhIeS-IRIdEbRS!

acrylate, 2-hydroxypropyl acrylate, 2,2,2-trifluoroethyl acrylate, 2,2,2-trichloroethyl

acrylate, 2-bromoethyl acrylate, 4-hydroxybutyl acrylate, 2-methoxyethyl acrylate,
tetrahydrofurfuryl acrylate, 2-methyi-2-adamantyl acrylate,
5-acryloyloxy-6-hydroxynorbornene-2-carboxylic-6-lactone, 3-acryloxypropyl triethoxy



34 (corresponding to formula (1-9)) used in the present invention was

obtai ned. Wien GPC anal ysis of the aromatic polyether was perforned, the

wei ght average nol ecul ar weight in ternms of standard polystyrene was

19, 000. [0046] Conparative Synthesis ERanple 1 5To a flask equipped with a

stirring.device, . .a.reflux, condenser, a thernoneter, and a dropping tank,

15. 08 g %&“ﬁ,aﬂﬁgmcb%ﬁ(%rggaimphenyl -sul fone, 12.56 g of °

2, 2-bi s(4- hydr AL, .0 i K and 82.61
%a%@e%&?% %gt?]lgagg@am@ 53% d@nﬁ?ﬁouﬁ’@i&ﬁﬁb%@tﬁﬁ nRARREHate; g

of N-net hyl - re a hereafter, the air in the flask

| ' it
was rep gtﬁmglgn%ﬂelét?%lrg{ﬁe g&?g{ﬂme%gpﬂeﬁﬁ@@lafté]%o&f@?l‘m@ﬂﬁcﬂ?ﬁﬁi egclbkexyB0 and the

reaction 10 holrs. The synthesized aromatic

pol yet hepetihar sl Hems HathdeRahe hhcayimamndramessalryimsthpindethieylafe | trated to
recover the filtrate.” The filtrate was m xed with 30 M of a m xed sol ution
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hydrochl oric acid was 90: 10. Thereafter, the m xed sol ution was poured into
met hanol niethapstiq 21D, 2-efettaiopihy Anethacrplate, 2ibcamoeshy] memmeyle@f t er, the

obtai ned precipitate was washed wi th nethanol and water and dried under
vacuum ag-h§8rokgbutyl methactyhats 2-méthoxpetyhmiethapolafe teferwirduduyyt one
(corresponding to formula (2-1) used in Conparative Exanple | was obtai ned.
Wien GPCnettacgydite 2ometiyb2ademantympibpgsieer was perfornmed, the wei ght

aver a I I ight int f dar.d I )
[3047??;9%;?5&%’&?%%@&%&&%8@? oA Rora deRoi e SOk PR
commerci a avail a . t i i i

i ac AR e Rl i Sl e L PRIE] BETeE . RSP o

[ 0048] (Eval uation of .solvent solubility) 25To 5 parts by nass of the
ar omat i c“}ﬁ”g}aﬁ@ilﬁ%r@d@m‘a?ﬁ&}yf et%@%%fe%i s Exanples 1 to 10 and Conparative

Synt hesi . IS : :
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ethyl lac
and N-anthrylacrylamide.

15 Examples of the methacrylamide compound include methacrylamide,
N-methylmethacrylamide, N-ethylmethacrylamide, N-benzylmethacrylamide,
N-phenylmethacrylamide, N,N-dimethylmethacrylamide, and N-anthrylacrylamide.

Examples of the vinyl compound include vinyl alcohol, 2-hydroxyethy} vinyl ether,
methyl vinyl ether, ethyl vinyl ether, benzyl vinyl ether, vinylacetic acid, vinyl trimethoxy

20  silane, 2-chloroethyl vinyl ether, 2-methoxyethy! vinyl ether, vinyl naphthalene, and vinyl
anthracene.

Examples of the styrene compound include styrene, hydroxystyrene, chiorostyrene,
bromostyrene, methoxystyrene, cyanostyrene, and acetylstyrene.
Examples of the maleimide compound include maleimide, N-methylmaleimide,

25  N-phenylmaleimide, N-cyclohexylmaleimide, N-benzylmaleimide, and
N-hydroxyethylmaleimide.

[0032] A molecular weight of the additional resin (polymer) used in the
adhesive composition of the present invention is, as weight average molecular weight,

1,000 to 1,00,0000, or 3,000 to 300,000, or 5,000 to 200,000, or 10,000 to 100,000.



cycl ohexanone (Cy), (5) N-nethyl-2-pyrrolidinone (NW), (6)

di net hyl acetam de (DVAC), (7) 4-nethyl2-pentanone (MBK), (8)

5- met hyl - 2- hexanone (M AK), (9) ethyl acetoacetate (EAA), (10)

ganmma- but yr ol actone (GBL), and (11) cyél opent anone (Op) 5was added to

oo vea: RS aidilingtresin (ORAGTH ihAuRiadn SOMesiDe JFbRitdon i ahenll Cat €9

di ssol ved:; ol've X | ndi cat
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Synt hesi
by mass to 40% by mass, or 0% by mass to 20% by mass, or 1% by mass to 19% by

mass.

5 [0033]  The tackifier is added for controlling an elastic modulus, viscosity, and
surface conditions of an adhesive layer. The type of such a tackifier is preferably
determined in consideration of the viscosity of the adhesive layer. Specific examples of
the tackifier include a single or a combination of an aliphatic petroleum resin, an
aromatic petroleum resin, an aliphatic/aromatic copolymer-based petroleum resin, an

10  aliphatic hydrogenated petroleum resin, an alkylphenol resin, a xylene resin, a
coumarone-indene resin, a terpene resin, a terpene-phenol resin, an aromatic modified
terpene resin, a hydrogenated terpene resin, a rosin resin, a hydrogenated rosin resin, a
disproportionated rosin resin, a dimerized rosin resin, and an esterified rosin resin. The
tackifier can be included in a ratio of 0 parts by weight to 100 parts by weight per 100

15  parts by weight of the polyether that is the main component of the adhesive composition.

Therefore, an amount of the added tackifier is preferably a value within a range of 0
parts by weight to 100 parts by weight, and further preferably a value within a range of 0
parts by weight to 50 parts by weight.

[0034]  The present invention also relates to a laminate including at least two

20  adhered articles and an adhesive layer that is formed from the adhesive composition of
the present invention and provided between the adhered articles.

In the present invention, the laminate of the adhered articles can be obtained by a
method including applying the adhesive composition of the present invention on a first
adhered article by spin coating, baking at a temperature from 50°C to 300°C to form an

25  adhesive layer, and adhering a second adhered article to the first adhered article through
the formed adhesive layer. Processing the adhered article layers in the laminate can be
further included.

A laminate made of a plurality of adhered articles and adhesive layers formed

therebetween can also be formed by repeating methods including further forming an



ﬁég 0 0 Synthesis Exanple 2 A0 A0 0O o AAo o o0 Synthesis Exanple 3 o
27
adhesive layer on the second adhered article, adhering a third adhered article to the
second adhered article through the formed adhesive layer, and optionally processing the
adhered article layers obtained by adhesion.
In the present invention, a thickness of the adhesive applied to a semiconductor

5  wafer by the spin coating can be set to 0.1 um or more and 200 um or less. When the
thickness is thinner than 0.1 pm, void may be generated at the time of adhesion because
the adhesive layer cannot follow the irregularities of the surface, while when the
thickness is thicker than 200 pum, the adhesive layer may generate cracks. More
preferably, the thickness of the adhesive layer is 1 pm to 50 pm.

10
Examples

[0035]  Hereinafter, Examples in which characteristics of the adhesive
composition according to the present invention are determined are described.
However, the present invention is not limited to the Examples.

15 GPC analysis of macromolecular compounds obtained in Synthesis Examples
described below is performed using the following device and the following measurement
conditions.

Device: Integrated high-speed GPC system HLC-8220GPC, manufactured by Tosoh
Corporation
20 Column: KF-G, KF804L
Column temperature: 40°C
Solvent: THF
Flow rate: 1.0 mL/minute
Standard sample: Polystyrene
25 Detector: R1
[0036]  Synthesis Example 1
To a flask equipped with a stirring device, a reflux condenser, a thermometer, and a
dropping tank, 20.10 g of 4,4’-dichlorodiphenyl-sulfone, 24.77 g of

2,2-bis(4-hydroxyphenyl)hexafluoropropane, 29.02 g of potassium carbonate, and 369.50
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g of N-methyl-2-pyrrolidinone were added. ~ Thereafter, the air in the flask was replaced

with nitrogen, and then the flask was heated to 160°C and the reaction was performed for
20 hours. The synthesized aromatic polyetherethersulfone was cooled to room
temperature, and then filtrated to recover the filtrate. The filtrate was mixed with 30 ml
5  of amixed solution in which a volume ratio of N-methyl-2-pyrrolidinone and 1 mol/l
hydrochloric acid was 90:10. Thereafter, the mixed solution was poured into methanol
to perform reprecipitation purification.
Thereafter, the obtained precipitate was washed with methanol and water and dried
under vacuum at 85 °C for 1 day. Thus, the aromatic polyetherethersulfone
10  (corresponding to formula (1-1)) used in the present invention was obtained. When
GPC analysis of the aromatic polyether was performed, the weight average molecular
weight in terms of standard polystyrene was 18,600.
[0037]  Synthesis Example 2
To a flask equipped with a stirring device, a reflux condenser, a thermometer, and a
15  dropping tank, 68.20 g of 4,4’-dichlorodiphenyl-sulfone, 84.06 g of
2,2-bis(4-hydroxyphenyl)hexafluoropropane, 103.68 g of potassium carbonate, and
456.98 g of N-methyl-2-pyrrolidinone were added. Thereafter, the air in the flask was
replaced with nitrogen, and then the flask was heated to 160 °C and the reaction was
performed for 20 hours. Thereafter, a sample made by dissolving 32.83 g of
20  4-fluorobenzenetrifluoride in 160.48 g of N-methyl-2-pyrrolidinone was added dropwise
as a capping agent, and the mixture was further stirred for 20 hours. The synthesized
aromatic polyetherethersulfone was cooled to room temperature, and then filtrated to
recover the filtrate. The filtrate was mixed with 100 m! of a mixed solution in which a
volume ratio of N-methyl-2-pyrrolidinone and 2 mol/] hydrochloric acid was 90:10.
25  Thereafter, the mixed solution was poured into methanol to perform reprecipitation
purification.
Thereafter, the obtained precipitate was washed with methanol and water and dried
under vacuum at 85 °C for 1 day. Thus, the aromatic polyether capped with the

substituent, which was used in the present invention, was obtained. When GPC analysis
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of the obtained aromatic polyetherethersulfone (corresponding to formula (1-1)) was
performed, the weight average molecular weight in terms of standard polystyrene was
17,000.
[0038] Synthesis Example 3
5 To a flask equipped with a stirring device, a reflux condenser, a thermometer, and a
dropping tank, 16.37 g of 4,4’-dichlorodiphenyl-sulfone, 9.97 g of
tert-butylhydroquinone, 24.90 g of potassium carbonate, and 79.04 g of
N-methyl-2-pyrrolidinone were added. Thereafter, the air in the flask was replaced with
nitrogen, and then the flask was heated to 160°C and the reaction was performed for 20
10 hours. Thereafter, a sample made by dissolving 7.90 g of 4-fluorobenzenetrifluoride in
28.94 g of N-methyl-2-pyrrolidinone was added dropwise as a capping agent, and the
mixture was further stirred for 20 hours. The synthesized aromatic
polyetherethersulfone was cooled to room temperature, and then filtrated to recover the
filtrate. The filtrate was mixed with 30 ml of a mixed solution in which a volume ratio
15  of N-methyl-2-pyrrolidinone and 2 mol/l hydrochloric acid was 90:10. Thereafter, the
mixed solution was poured into methanol to perform reprecipitation purification.
Thereafter, the obtained precipitate was washed with methanol and water, and dried
under vacuum at 85 °C for 1 day. Thus, the aromatic polyether capped with the
substituent, which was used in the present invention, was obtained. When GPC analysis
20  of the obtained aromatic polyetherethersulfone (corresponding to formula (1-2)) was
performed, the weight average molecular weight in terms of standard polystyrene was
14,800.
10039] Synthesis Example 4
To a flask equipped with a stirring device, a reflux condenser, a thermometer, and a
25  dropping tank, 13.64 g of 4,4’-dichlorodiphenyl-sulfone, 13.42 g of 1,1-
bis(4-hydroxyphenyl)cyciohexane, 20.78 g of potassium carbonate, and 81.23 g of
N-methyl-2-pyrrolidinone were added. Thereafter, the air in the flask was replaced with
nitrogen, and then the flask was heated to 160°C and the reaction was performed for 20

hours. Thereafter, a sample made by dissolving 6.55 g of 4-fluorobenzenetrifluoride in
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28.75 g of N-methyl-2-pyrrolidinone was added dropwise, and the mixture was further

stirred for 20 hours. The synthesized aromatic polyetherethersulfone was cooled to
room temperature, and then filtrated to recover the filirate. The filtrate was mixed with
30 mi of a mixed solution in which a volume ratio of N-methyl-2-pyrrolidinone and 2
mol/l hydrochloric acid was 90:10. Thereafter, the mixed solution was poured into
methanol to perform reprecipitation purification.

Thereafter, the obtained precipitate was washed with methanol and water, and dried
under vacuum at 85°C for 1 day. Thus, the aromatic polyether capped with the
substituent, which was used in the present invention, was obtained. 'When GPC analysis
of the obtained aromatic polyetherethersulfone (corresponding to formula (1-3)) was
performed, the weight average molecular weight in terms of standard polystyrene was
14,600.

[0040]  Synthesis Example 5

To a flask equipped with a stirring device, a reflux condenser, a thermometer, and a
dropping tank, 13.64 g of 4,4’-dichlorodiphenyl-sulfone, 8.41 g of
2,2-bis(4-hydroxyphenyDhexafluoropropane, 5.71 g of 2,2-bis(4-hydroxyphenylpropane,
34.56 g of potassium carbonate, and 83.44 g of N-methyl-2-pyrrolidinone were added.
Thereafter, the air in the flask was replaced with nitrogen, and then the flask was heated
to 160°C and the reaction was performed for 20 hours. Thereafter, a sample made by
dissolving 6.56 g of 4-fluorobenzenetrifluoride in 29.56 g of N-methyl-2-pyrrolidinone
was added dropwise, and the mixture was further stirred for 20 hours. The synthesized
aromatic polyetherethersulfone was cooled to room temperature, and then filtrated to
recover the filtrate. The filtrate was mixed with 30 mi of a mixed solution in which a
volume ratio of N-methyl-2-pyrrolidinone and 2 mol/l hydrochloric acid was 90:10.
Thereafter, the mixed solution was poured into methanol to perform reprecipitation
purification.

Thereafter, the obtained precipitate was washed with methanol and water, and dried
under vacuum at 85°C for 1 day. Thus, the aromatic polyether capped with the

substituent, which was used in the present invention, was obtained. 'When GPC analysis
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of the obtained aromatic polyetherethersulfone (corresponding to formula (1-4)) was
performed, the weight average molecular weight in terms of standard polystyrene was
17,700.
[0041]  Synthesis Example 6
5 To a flask equipped with a stirring device, a reflux condenser, a thermometer, and a
dropping tank, 13.64 g of 4,4’-dichlorodiphenyl-sulfone, 8.41 g of
2,2-bis(4-hydroxyphenylhexafluoropropane, 4.16 g of tert-butylhydroquinone, 34.55 g
of potassium carbonate, and 78.95 g of N-methyl-2-pyrrolidinone were added.
Thereafter, the air in the flask was replaced with nitrogen, and then the flask was heated
10 o 160°C and the reaction was performed for 20 hours. Thereafter, a sample made by
dissolving 6.56 g of 4-fluorobenzenetrifluoride in 28.06 g of N-methyl-2-pyrrolidinone
was added dropwise, and the mixture was further stirred for 20 hours. The synthesized
aromatic polyetherethersulfone was cooled to room temperature, and then filtrated to
recover the filtrate. The f{iltrate was mixed with 30 ml of a mixed solution in which a
15  volume ratio of N-methyl-2-pyrrolidinone and 2 mol/l hydrochloric acid was 90:10.
Thereafter, the mixed solution was poured into methanol to perform reprecipitation
purification.
Thereafter, the obtained precipitate was washed with methanol and water, and dried
under vacuum at 85°C for 1 day. Thus, the aromatic polyether capped with the
20  substituent, which was used in the present invention, was obtained. When GPC analysis
of the obtained aromatic polyetherethersulfone (corresponding to formula (1-5)) was
performed, the weight average molecular weight in terms of standard polystyrene was
17,300.
[0042]  Synthesis Example 7
25 To a flask equipped with a stirring device, a reflux condenser, a thermometer, and a
dropping tank, 94.26 g of 4,4’- difluorobenzophenone, 44.88 g of tert-butylhydroquinone,
33.52 g of methylhydroquinone, 82.10 g of potassium carbonate, and 764.27 g of
N-methyl-2-pyrrolidinone were added. Thereafier, the air in the flask was replaced with

nitrogen, and then the flask was heated to 140°C and the reaction was performed for 20
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hours. The synthesized aromatic polyetheretherketone was cooled to room temperature,
and then filtrated to recover the filtrate. The filtrate was mixed with 30 ml of a mixed
solution in which a volume ratio of N-methyl-2-pyrrolidinone and 2 mol/l hydrochloric
acid was 90:10. Thereafter, the mixed solution was poured into methanol to perform

5  reprecipitation purification.

Thereafter, the obtained precipitate was washed with methanol and water and dried
under vacuum at 85°C for 1 day. Thus, the aromatic polyether capped with the
substituent, which was used in the present invention, was obtained. 'When GPC analysis
of the obtained aromatic polyetheretherketone (corresponding to formula (1-6)) was

10 performed, the weight average molecular weight in terms of standard polystyrene was
15,200.

[0043]  Synthesis Example 8

To a flask equipped with a stirring device, a reflux condenser, a thermometer, and a
dropping tank, 14.07 g of 4,4’-dichlorodiphenylsulfone, 8.40 g of

15 1,1-bis(4-hydroxyphenyl)hexafluoropropane, 6.71 g of
1,1-bis(4-hydroxyphenyl)cyclohexane, 20.75 g of potassium carbonate, and 87.68 g of
N-methyl-2-pyrrolidinone were added. Thereafter, the air in the flask was replaced with
nitrogen, and then the flask was heated to 160°C and the reaction was performed for 20
hours. The synthesized aromatic polyetherethersulfone was cooled to room temperature,

20  and then filtrated to recover the filtrate. The filtrate was mixed with 30 ml of a mixed
solution in which a volume ratio of N-methyl-2-pyrrolidinone and 2 mol/i hydrochloric
acid was 90:10. Thereafter, the mixed solution was poured into methanol to perform
reprecipitation purification.

Thereafter, the obtained precipitate was washed with methanol and water and dried

25  under vacuum at 85°C for 1 day. Thus, the aromatic polyetherethersulfone
(corresponding to formula (1-7)) used in the present invention was obtained. When
GPC analysis of the aromatic polyether was performed, the weight average molecular
weight in terms of standard polystyrene was 43,000.

[0044]  Synthesis Example 9



[ 0050] The aromati c pol yethers obtained in Synthesis Exanples 1 to 10 had 10
solubility simlar to that of the acrylic resin used as Conparative

Synt hesi s Exanpl e 2 and had sol ubili ty hi gher than that of the pol ysul fone
obt ai ned in Oorrpar ative Synthesis Exadl e 1. [0051] (Eval uation of
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terrperature rising o m nut e results are shown in Table
5[ 0052] TatypasBiunblarbmiise, bedi P41, 2D 8 of Bopethal WperrSidihbesksre Bidap| e 1 500C

Synt hesi s Exanple 2 512C Synt hesi s Exanpl e 3 459C Synthesis Exanple 4 470C
Synt hesi Thdrxatanl the bir &8HE fByln tvae sipackk svith Inétrd&ped S8af@ then the flask was heated
to 140°C and the reaction was performed for 20 hours, The synthesized aromatic
polyetheretherketone was cooled to room temperature, and then filtrated to recover the
filtrate. The filtrate was mixed with 30 ml of a mixed solution in which a volume ratio
of N-methyl-2-pyrrolidinone and 2 mol/l hydrochloric acid was 90:10. Thereafter, the
10  mixed solution was poured into methanol to perform reprecipitation purification.
Thereafter, the obtained precipitate was washed with methanol and water and dried
under vacuum at 85° for 1 day. Thus, the aromatic polyetheretherketone (corresponding
to formula (1-8)) used in the present invention was obtained. When GPC analysis of the
aromatic polyether was performed, the weight average molecular weight in terms of
15  standard polystyrene was 24,700.
[0045] Synthesis Example 10
To a flask equipped with a stirring device, a reflux condenser, a thermometer, and a
dropping tank, 40.42 g of 4,4’- difluorobenzophenone, 73.97 g of
2,2-bis(4-hydroxyphenyl)hexafluoropropane, 4.03 g of
20 2,2-bis(4-hydroxy-3,5-dihydroxymethylphenyl)propane, 32.01 g of potassium carbonate,
and 752.16 g of N-methyl-2-pyrrolidinone. Thereafter, the air in the flask was replaced
with nitrogen, and then the flask was heated to 140°C and the reaction was performed for
20 hours. The synthesized aromatic polyetheretherketone was cooled to room
temperature, and then filtrated to recover the filtrate. The filtrate was mixed with 30 ml
25  of amixed solution in which a volume ratio of N-methyl-2-pyrrolidinone and 2 mol/
hydrochloric acid was 90:10. Thereafter, the mixed solution was poured into methanol
to perform reprecipitation purification.
Thereafter, the obtained precipitate was washed with methanol and water and dried

under vacuum at 85°C for 1 day. Thus, the aromatic polyetheretherketone
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Synt hesis Exanple 2 323C [0053]Simlar to the aromatic polyether in
Conparative Synthesis Exanple 1, the &ftomatic pol yethers obtained in
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10[ 0054] ((}P?epa %lt ?gﬁleg?orgﬁ}?e@%%heconp%éﬁﬁ%% @é%é?@géaﬁelgg es!egglgrcorrposi tion
was prepgEight ihferhB& I SRLHAWHAG s6PRAMs 0P, USi ng the aromatic polyethers
obtained in Synthesis Exanplés ™1 to 10 and Conparative Synthesis Exanple 1
and the acrybdde]r esCompatafpnPaitiadsis\Exadipld hesi s Exanpl e 2. [0055] Exanple 1

15The aromatic pol yether obtained in Synthesis Exanple 1 was dissolved into
cycl ghexanorie 4 flasRregpipped aithadtigiiguizvive prfluk icomlenssn] athBimeneainya mass of
solid content. [0056] Exanple 2 The aromatic pol yet her obtained in Synthesis
Exanpl e &opgisg tinksHi.0®d off Ap4d-dichlorodiphenyl-sulfone, 12.56 g of
2,2-bis(4-hydroxyphenyl)propane, 8.37 g of potassium carbonate, and 82.61 g of
N-methyl-2-pyrrolidinone were added. Thereafter, the air in the flask was replaced with
nitrogen, and then the flask was heated to 160° and the reaction was performed for 20
10 hours. The synthesized aromatic polyetherethersulfone was cooled to room temperature,
and then filtrated to recover the filtrate. The filtrate was mixed with 30 ml of a mixed
solution in which a volume ratio of N-methyl-2-pyrrolidinone and 2 mol/l hydrochloric
acid was 90:10. Thereafter, the mixed solution was poured into methanol to perform
reprecipitation purification.
15 Thereafter, the obtained precipitate was washed with methanol and water and dried
under vacuum at 85° for 1 day. Thus, the aromatic polyetherethersulfone
(corresponding to formula (2-1) used in Comparative Example 1 was obtained. When

GPC analysis of the aromatic polyether was performed, the weight average molecular

weight in terms of standard polystyrene was 16,700,

CH.
-(—Q'E—Q—O—@—é—@—o-)— Formula (2-1)
20 (") (I:Hg

{0047]  Comparative Synthesis Example 2
Polymethylmethacrylate that is a commercially available product and a synthesized
acrylic resin (manufactured by Wako Pure Chemical Industries, Ltd.) was prepared.
[0048] (Evaluation of solvent solubility)
25 To 5 parts by mass of the aromatic polyethers obtained in Synthesis Examples 1 to
10 and Comparative Synthesis Example 1 and the acrylic resin in Comparative Synthesis

Example 2, each of 95 parts by mass of (1) propylene glycol monomethyl ether (PGME),



20 cycl ohexanone to prepare an adhesi ve conposition containing 20% by nass
of solid content. [0057] Exanple 3 37 The aromati ¢ pol yet her obtai ned
in Synthesis Exanple 3 was dissolved into cycl ohexanone to prepare an
adhesi ve conposition containing 20% bySmass of solid content. [0058] Exanpl e
4 5The a ' i ' { hssol ved
into cyc{zg ﬁgcgpg?%ggh%égf I%?é%g%gﬁa‘%ﬁ%g h@%l Xg‘t}gﬁ’%éﬁ?@ﬁ Ila?{)aﬁ? g@%i ﬁg 20% by
mass of | . ; 1{@7%' : ;q@bt ained in
Synt hesi i’%@g’r‘rﬁ%%gﬂ?gﬂﬁg iﬁl@m}g@gcl o’he;glr?%})’{%t%élggare an
adhesi ve(samRYS(7h 4QRetRRN RhiAnbE: DY (878SHieBil- 20kt shoi® NEAK), (§026A] Exanpl e
6 he aronmati c pol yether obtained in Synthesis Exanple 6 was

di ssol vegcetdatetateYEABN) N N gaemhdupielpabee (B hes( P cpdomasnbaefCpyont ai ni ng
20% by mass of solid 15content. [0061] Exanple 7 The aromati c pol yet her
obt ai Hedwhnadded thewmlwmtEthanpludility.was di ssol ved i nto cycl ohexanone to prepare
an adhesi ve conposition containing 20% by mass of solid content.

20[ 0062] Exari}egesilts are showmandableilc pdhgiestbedissolied; dethdigateSphglitlysi s Exanpl e
8 was dissolved into cycl ohexanone to prepare an adhesive conposition

cont ai ni digsorosk byd vikicasds haedly disseliednt . [ 0063] Exanpl e 9 25The aronatic

pol yet her obtained in Synthesis Exanple 9 was dissolved into cycl ohexanone
to prepare dA0ethestahde onposi tion containing 20% by nmass of solid content.

\[,\,2263] EKarrpl € 1g (gme @& Pt [ eapplyel t@r[ ehtlaisnddoy 1 (Gyiidesgi s Exanple 10

I S |

>m ilasl P o] AN o] o o} AN AN o] o] o]
ginazgisz A o A o o] o] AN AN o o o]
lsiinainhgisii A o A o] o o) AN A 0 o] 0
S x| L= oo lol=|=[x]a]:
]Elinaz;?is 6 AN o AN o o] o} 0 o) o o o]
glf{natg[e)?;s? X X % o o c X X b4 X o
Synthesis
Example o bee o] % Q O Q o] (o] b4 (o] Q
]?L);{na;nhgisl ol ° o o o 0 o} o} o o 0 o
Comparative
Synthesis X X x A o} JAN X X X X X
Example 1
Comparative
Synthesis o Q Q o o o a o o o o
Example 2

[0050]  The aromatic polyethers obtained in Synthesis Examples 1 to 10 had
10 solubility similar to that of the acrylic resin used as Comparative Synthesis Example 2
and had solubility higher than that of the polysulfone obtained in Comparative Synthesis
Example 1.
[0051]  (Evaluation of thermostability)
Thermostability of the aromatic polyethers obtained in Synthesis Examples 1 to 10

15  and Comparative Synthesis Example 1 and the polymethylmethacrylate used as



38 cycl ohexanone to prepare an adhesive conposition containing 20% by nass

of solid content. [0065] Exanple 11 To the aromati c pol yet her obtained
in Synthesis Exanple 10, 5% by nass of Cynel 5 303 (a cross-linker) was
di ssolved in cyclohexanone to prepare ¥n adhesive conposition cont ai ni ng

Sgr/(;/g%/her tal neg ngé‘lﬁ)‘?(ﬁﬁepsl Q%%@vﬁfﬁgtg@bgsg&%gatem é’rfu?ee Llceé?:;?lé ?al | CE100

(a plast hfagszl%auctfmrae{eﬁmﬂea gu@bﬁ ﬁ@bﬁﬁ%@\jﬁwb;lﬁ “s‘R' ES, LTD.,

trade nane, its conponent an-este rosin resin) was dissol ved in
cycl ohexaeneab @l 0% H&@é?en@ﬁkr@eﬁl‘%%shﬁgeofq@”@%hﬁﬂeonTﬁQst@l'td“é.r@@hc%@r/@nby nmass of
solid content. [0067] Conparative Exanple 1 The aromatic pol yet her obtai ned
i n Conpamsatile 2e Synt hesis Exanple 1 was 15di ssolved into

N- net hyl - 2- pyrrol i di none to prepare an adhesi ve conposition containing 10%
by mess of 5[60521 co?n“alﬂeltz [0068] Corrpar atlve Exarrpl e 2 The

pol ynet pytrmetthactytate—+rn—Conpa qgo)’,g assré’cfuétlén?emperﬁ\n%” |l e 2 was di ssol ved

8
"'H a4s. 0

O Oy e RS ERupiePar € aft SUeST VeogsgIrPoST TTon contal it ng 20% by
mass of —set uS)?ﬂfEéS]S'E‘,fair'rl;P'l\eZL TooIeEva-tat 3120 —eoatt+1qg pr Operty) Fil s
wer e forHred—H—SHER=B Hrer—thpt—each—of te—adhesie conpositions
obt ai net—in EXAIESREXMBSS 15 4oL Comparafile Example{l and Conparative
Exanpl e_z__ms_sg&&gééxqmple&i n coating on 47%C1  con wafler under coati ng
condi ti ons_of SX“WP)E?‘W%S;d 25 B0 prnnd486 gmri then tlhe coated wafer was

2

baked af_100CS¥WsiSEMmRiefh for| 2 mi nut ed87°Ghen, thelfilns were eval uat ed.
The results af@ikenpremple Mapl e [0070] ¥8B€e 3 Coatling state Film

t hi cknegs Exafpitiesis Exgmpdf 8 491°C
Synthesis Example 9 493°C

Synthesis Example 10 500°C

Comparative Synthesis Example 1 500°C

Comparative Synthesis Example 2 323°C

f0053]  Similar to the aromatic polyether in Comparative Synthesis Example 1,
the aromatic polyethers obtained in Synthesis Examples 1 to 10 used in the present
invention had 5% mass reduction temperature exceeding 450°C, and indicated higher
thermostability compared to the acrylic resin in Comparative Synthesis Example 2.

10 [0054]  (Preparation of adhesive composition)

Each adhesive composition was prepared in the following compositions using the
aromatic polyethers obtained in Synthesis Examples 1 to 10 and Comparative Synthesis
Example 1 and the acrylic resin in Comparative Synthesis Example 2.

[0055] Example 1

15 The aromatic polyether obtained in Synthesis Example 1 was dissolved into
cyclohexanone to prepare an adhesive composition containing 20% by mass of solid
content.

[0056] Example 2

The aromatic polyether obtained in Synthesis Example 2 was dissolved into

20  cyclohexanone to prepare an adhesive composition containing 20% by mass of solid
content.

[0057]  Example 3



3.3 ihn Exanple 2 Good 3.3 pm 39 Exanple 3 Good 4.8 pm Exanple 4 Good 5.4
pm Exanple 5 Good 4.3 pm Exanple 6 Good 4.1 pm Exanple 7 Good 3.2 pm
Exanpl e 8 Good 37

The aromatic polyether obtained in Synthesis Example 3 was dissolved into
cyclohexanone to prepare an adhesive composition containing 20% by mass of solid
content.

[0058] Example 4

5 The aromatic polyether obtained in Synthesis Example 4 was dissolved into
cyclohexanone to prepare an adhesive composition containing 20% by mass of solid
content.

[0059] Example5

The aromatic polyether obtained in Synthesis Example 5 was dissolved into

10 cyclohexanone to prepare an adhesive composition containing 20% by mass of solid
content.

[0060] Example 6

The aromatic polyether obtained in Synthesis Example 6 was dissolved into
cyclohexanone to prepare an adhesive composition containing 20% by mass of solid

15  content.

[0061] Example 7

The aromatic polyether obtained in Synthesis Example 7 was dissolved into
cyclohexanone to prepare an adhesive composition containing 20% by mass of solid
content.

20 [0062]  Example 8

The aromatic polyether obtained in Synthesis Example 8 was dissolved into
cyclohexanone to prepare an adhesive composition containing 20% by mass of solid
content.

[0063] Example9

25 The aromatic polyether obtained in Synthesis Example 9 was dissolved into
cyclohexanone to prepare an adhesive composition containing 20% by mass of solid
content.

[0064]  Example 10

The aromatic polyether obtained in Synthesis Example 10 was dissolved into



4.7 pm Exanple 9 Good 2.8 tm Exanple 10 Good 2. 01.nn Exanple 11 Good 1.8 pm
Exanpl e 12 Good 2.9 pm Conparative Exanple 1 Poor Conparative Exanple 2
Good 6.5 pm [0071]While the adhesive conposition prepared in Conparative
Exanple 1 was not able to forma unif@®mfilm because of generated coating

failure, a of th [ L . | h
or epar oc i PheSnohs B PADES f SafRNRRSb 85 ConekBBePOBBL REPRREA TP ei
used in (%thhlggﬁ@rative Synthesis Exanple 2 were 5 able to formuniformfilns

a

havi ng i Ckness of 1 ismor nore.
[0065] Example 11

To the aromatic polyether obtained in Synthesis Example 10, 5% by mass of Cymel
5 303 (a cross-linker) was dissolved in cyclohexanone to prepare an adhesive composition
containing 20% by mass of solid content.
[0066] Example 12
To the aromatic polyether obtained in Synthesis Example 7, 5% by mass of
Pinecrystal KE100 (a plasticizer, manufactured by ARAKAWA CHEMICAL
10 INDUSTRIES, LTD., trade name, its component is an esterified rosin resin) was
dissolved in cyclohexanone to prepare an adhesive composition containing 20% by mass
of solid content.
[0067]  Comparative Example 1
The aromatic polyether obtained in Comparative Synthesis Example 1 was
15  dissolved into N-methyl-2-pyrrolidinone to prepare an adhesive composition containing
10% by mass of solid content.
[0068]  Comparative Example 2
The polymethylmethacrylate in Comparative Synthesis Example 2 was dissolved
into cyclohexanone to prepare an adhesive composition containing 20% by mass of solid
20 content.
[0069]  (Evaluation of coating property)
Films were formed in such a manner that each of the adhesive compositions
obtained in Examples 1 to 12 and Comparative Example 1 and Comparative Example 2
was coated by spin coating on a silicon wafer under coating conditions of 1,000 rpm and
25 30 seconds, and then the coated wafer was baked at 100°C and 250°C each for 2 minutes.
Then, the films were evaluated. The results are shown in Table 3.

[0070]  Table 3

Coating state Film thickness
Example 1 Good 3.3 um
Example 2 Good 3.3 um




[ 0072] (Eval uati on of adhesion property)
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[0071]  While the adhesive composition prepared in Comparative Example 1
was not able to form a uniform film because of generated coating failure, any of the
adhesive compositions of the aromatic polyethers prepared in Examples 1 to 12 of the
present invention and the acrylic resin used in Comparative Synthesis Example 2 were
able to form uniform films having a thickness of 1 yum or more.

{0072]  (Evaluation of adhesion property)

A coating film was formed on a silicon wafer in such a manner that each of the
adhesive compositions obtained in Examples 1 to 12 and Comparative Example 1 and
Comparative Example 2 was coated on the silicon wafer under coating conditions of
1,000 rpm and 30 seconds, and then the coated wafer was baked at each 100°C and
250°C each for 2 minutes. A 2-cm-square piece was cut out from the silicon wafer, and
the cutout silicon wafer was placed on a glass wafer, which had been placed in advance
on a hot plate of 270°C, such that the coated surface faced downward. The placed
silicon wafer was pressurized from above to be bonded and an adhesion property of the
bonded silicon wafer was evaluated. The results are shown in Table 4. The case that

the wafer is adhered with no voids (holes) formed seen from the glass wafer surface is

determined as good.

[0073] Table 4
Adhesion state
Example 1 Good
Example 2 Good
Example 3 Good
Example 4 Good
Example 5 Good
Example 6 Good
Example 7 Good

anpl e 5 Good Exanple 6 Good



40 Exanple 8 Good Exanple 9 Good Exanple 10 Good Exanple 11 Good Exanple 12
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[0074]  While the adhesive composition obtained in Comparative Example 1

generated adhesion failure and was not able to uniformly adhere, the adhesive

compositions of the present invention in Examples 1 to 12 and the adhesive composition

in Comparative Example 2 showed the excellent adhesion property.

[0075]  (Preparation of sample for evaluating adhesion force)

Samples for evaluating adhesion force of the aromatic polyether prepared in

Synthesis Example 7 and Synthesis Example 9 and the acrylic resin in Comparative

Synthesis Example 2 were prepared by the following method.

[0076]  Example 13

The aromatic polyether obtained in Synthesis Example 7 was dissolved into

cyclohexanone to prepare an adhesive composition containing 27% by mass of solid

content. A film having a thickness of 5.5 pm was formed in such a manner that the

obtained adhesive composition was coated by spin coating on a silicon wafer of 4 inches

under coating conditions of 1,500 rpm and 60 seconds, and then the coated wafer was

baked at 100° C and 230°C each for 2 minutes. Thereafter, the silicon wafer was

adhered to a glass wafer of 4 inches through the film under conditions of a degree of

vacuum of 10 Pa or less, a temperature of 250°C, and a lamination pressure of 300 Kg

using a lamination device (VJ-300, manufactured by Ayumi Industries Company Limited).

The wafer was cut into 1-cm-square pieces to prepare samples using a dicing device

(DAD 321, manufactured by DISCO Corporation).

[0077]  Example 14

The aromatic polyether obtained in Synthesis Example 9 was dissolved into

cyclohexanone to prepare an adhesive composition containing 27% by mass of solid

content. A film having a thickness of 4.9 um was formed in such a manner that the

obtained adhesive composition was coated by spin coating on a silicon wafer of 4 inches



cycl ohexanone to prepare an adhesi ve conposition containing 27% by nmass of
solid content. Afilmhaving a thickness of 5.5 umwas formed in such a
manner that the obtai ned adhesive conposition was coated by spin coating on
a silicon wafer of 4 inches under coatdlng conditions of 1,500 rpm and 60

seconds, uRfif edatith bABHERAALADET altd Lo/ Bin %9?%&@8%2 #QC each for

2 m nut es. ereafter, on wafer was adhere a ass wafer of 4

i nches thRYEN1G0RE dnll LFDUNERN 160D HifikiOd)S TRkreaftleHeqBicdh widgWi® of 10 Pa or
| ess, a tenperature of 250C, and a | am nation pressure of 300 Kg using a

| am nat i gdhefbdMb @gldsYhafPQf 4iiheé aebuhate BYm AYddricohditlbsd 6fl Bdegfe@ragany
Limted). The wafer was cut into l-cmsquare pieces to prepare sanples

usi ng a dhcaiungfdeRace 136, d BipeRdilite o BT aadd: BehiltioDlphésainC@f pOO &igi on) .

[ 0077] Exanpl e 14 The aronmatic pol yether obtained in Synthesis Exanple 9 was
di ssd veusing¢ binmoyationhiexza V300, paepatecd by Aghmms IndesttionPompanohinted).ai ni ng
27% by mass of solid content. A filmhaving a thickness of 4.9 um was
formed i Bhewefer waseninieto I-¢ratsquare pRSevlotraenaetisadivssising adipipgsievicon was
coated by spin coating on a silicon wafer of 4 inches 41 under coating
condi t i oé%"‘dsf%ia,@@@lfﬂ cd by L6 CEComastioBhd t hen the coated wafer was baked
at 100C and 6@‘?8& ea&%ﬂfor .2 mnutes. Thereafter, the silicon wafer was
adhered to d SS giratiye Bxamplids t hrough the fil m under conditions of a
degree of v of .27Q0C, . and a | am nation

f 10 |
pressure of a]%%%‘r‘%%’ cgéﬁﬁ’% ﬁgg%pwgﬁ?%%%%%gg ?\‘75‘5 955V act ured by
Ayum, | ndust.ri Li m,t ed). The .waf into 1-cm.
oy el g Somans Ut Thc s s ot R A amare |
DI SCO Co ti i . i in i
Conpar at T, oo eV REH GRIRES B 5 G SRl i BB S D e

prepare ahaadh Qﬂﬁie‘ﬁxﬁre CORPOSHibh %S{J %&%dzéﬂgﬁlgn%%g?{% Qisf Sgﬁ&gn NafS s iﬂﬂ&ﬂgt ent. A

filmhaving a thickness of 5.0 manner that the

obt ai nedyaRPESdtMg cERITRBSI df 19‘500_’!?_%1 SRS (RO SHAThEPRE IcDSe @ Wafer Haki con waf er
of 4 inches under coating conditions of 1,300 rpmand 60 seconds, and then

t he coat pskewaf B00°GamdRORET eath 3PP midires. 20Herafe! tHeQilicdn W4Tkt i€ Sdheldier eaf ter
the silicon wafer is adhered 15 to a glass wafer of 4 inches through the

fi | mandera glassdidferaotst inéhes thileggle thediimviaierwondftiohd oPadegred efSwacuamtognper at ur e
of 270C, and a | am nation pressure of 400 Kg using a | am nation device
(VJ- 300, 10Bmof ks, utanpdiytudyafit70tQdudtarlammaGompeessure ofd 40} usifipe waf er was
cut into 1-cm s%gwa_r e pieces to prepare sanples using a dicing saw (DAD 321,
manuf act lamégation lse:&ba%onmnf@ﬁ)rcd by Agempindestaey@empanyoltimittddsi e f or ce
1
) wafer was cut into 1-cm square pieces to prepare samples using a dicing saw (DAD 321,
manufactured by DISCO Corporation).
20 [0079]  (Evaluation of adhesion force 1)
Araldite 2014 (frade name, manufactured by Huntsman Advanced Materials) was
applied to both surfaces of the samples for evaluating adhesion force, which were
obtained in Examples 13 and 14 and Comparative Example 3.  After both surfaces of
each sample were adhered to a dedicated jig for measuring adhesion force (shear), the
25  adhesion force (shear) was evaluated using Autograph (Autograph AGS-100NX,
manufactured by Shimadzu Corporation). The adhesion force was measured at a tensile

speed of I mm/minute. The results are shown in Table 5.

[0080] Table 5
| | Adhesion force (shear) |




Aral dite 2014 (trade name, manufactured by Huntsman Advanced Material s) was
applied to both surfaces of the sanples for eval uating adhesion force,

whi ch were obtained in Exanples 13 and 14 and Conparative Exanple 3. After
both surfaces of each sanple were adhdled to a dedicated jig for neasuring
adhesi on foresampihgar), |t he,®5Nadhesi on| force (shear) was eval uated using
Aut ogr aph (Aesaeglkaph AGH- 10008XN areiotef act ur ed by Shi madzu Corporation). The
adhesi on ChapaiveBsanipais Ur ed at708Nt ensi | ¢ speed of 1 mmnute. The results
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that the esion force’1s*equa nore than neasurenent limt of the

adhesi o %Jﬁj ment devi ce. [0082] The sanpl es obtained in Exanple 13
and Exa%%e élﬁﬁg?‘gg%ed adhesion 5 force higher than that of the sanple

obtained in [§@gﬂqar athy @unfpléidiandd in[FaRRld B aldRddniile of indithadiadhedial ce 2)
0}

The sanpl es r “eval uati ng adhesion forCe, which were obtained in Exanpl es
13 argl IfhrayHlghe Mmay bt ofehduaaid 6btdinedVif Compaatet Bxanglbdt pl ate heated at
350C for 1 hour, and then Araldite 2014 (trade nanme, manufactured by

Hunt sman Adveog3d 1EWhiaton af sdhesias fappl)j ed to the sanples. After both
surfaces of each sanple were adhered to a dedicated jig for measuring
adhesi on shekre shmptes fort dvaliatihgsdlwsiondorce, Wisible aele aained/is Hxarwdesusi ng

Aut ogr aph (Aut ograph AGS- 100NX, manufactured by Shi madzu Corporation). The
adhesi onarfdteamd@emparative Eximptle 3, wempldced epabat plateheatad g W'E forthe resul ts

are shown in Table 6.
hour, and then Araldite 2014 (trade name, manufactured by Huntsman Advanced

10  Materials) was applied to the samples. After both surfaces of each sample were adhered
to a dedicated jig for measuring adhesion shear force, the adhesion force (shear) was
evaluated using Autograph (Autograph AGS-100NX, manufactured by Shimadzu
Corporation). The adhesion force was measured at a tensile speed of 1 mm/minute.

The results are shown in Table 6.

15 [0084] Table 6
Adhesion force (shear)
Example 13 1000 N or more
Example 14 1000 N or more
Comparative Example 3 409 N

[0085]  In Table 6, a value of the adhesion force being 1,000 N or more means
that the adhesion force is equal to or more than measurement limit of the adhesion force
measurement device.

[0086]  While the adhesion forces of the samples obtained in Example 13 and

20  Example 14 remained high, the adhesion force of the sample obtained in Comparative

Example 3 decreased.

INDUSTRIAL APPLICABILITY

25 [0087] A highly thermostable adhesive composition can be provided that



15[ 0084] Tabl e 6 Adhesion force (shear) Exanple 13 1000 N or nore Exanple
14 1000 N or nore Conparative Exanple 3 409 N [0085]1n Table 6, a val ue of
t he adhesion force being 1,000 N or nore neans that the adhesion force is
equal to or nore than neasurenent |ini of the adhesion force neasurenent
devi ce. . [: ; ' ' 4 n Exanpl e
13 and 20°Bh AR sra iyl B0 GEhAR o ObRE i lhel 06 SATE) Sk BRF tithAn

obt ai nedg; 01 & WA ARt fEAGRSE th whitPHRTiRh&ive BRI Ha8Bh LI TY 43
ﬁ%t (0] @ila

di ssol ves easily I ious organic solvents and that can form an

adhesi vegltanRily ¥hilhttRfnsptaahlct ok R tHeRbaliroRfsdssuangs mbhf b&he Bbndifg,ckness,
in which the adhesive | ayer has an extrenely small thernogravinetry loss in
ther mal QVOX assEFuSIUE broasssi@idthe HikeRndRdixoglentdBesioan di f fusi on process,
and the |i ke and has excellent adhesion. 44 CLAIMS 1. An adhesive

conpdsi tion conpri sing:



a polynmer that contains a unit structure of Formula (1): (where X
is a sulfonyl group or a carbonyl group; Arl and Ar2 each are a C6-30
arylene group; and Tl is a fluoroal kyl ene group, a cyclic allcylene group,
an aryl ene group having a substituentﬂ4or a conbination of an aryl ene group
optional ly having a substituent and-pafifyoroal |l cyl ene group or a cyclic

all cyl ene group). 10 2. The adhesive conposition according to claim1,
wherein the arylene group is a phenyl ene group, a naphthyl ene group, or an
ant hryl ene group. 3. The adhesi ve conposition according to claiml
or 2, wher ei nltAeadiebiygesmbssifionléoniynispol yner cont ai ni ng one unit

structure. 4. The adhesive conposition according to claim1l or 2,
wher ei n t he papylyeer ihat eortapod ymie strnedure af Romgulafl)l east two unit structures.
205. The adhesi ve conposition according to any one of clains 1 to 4,

conpri si ng: pol ymer that contains the unit structure of Fornula (1)
with Arl and Ar ;%mh—uerm -ang'th@-;—FornEmmudeQ()I:) (where Rl is
ro

a ClL 30 al kyl a Cpt fluoroal ky group, a hydroxy group, an allyl 25
group, an all oxy group,. an am no group, cyanp gro p, a nitro group, an
acyl group, hfé%/ dmsglfwﬂ)gr%lp@aasésbynﬂrg@w Ag Wﬁﬁtﬂﬁﬁg a

hese. 47 Cf‘q%?%?@%é%# s gdposte ¥1%11%r% e 6 i kIR e Bo g How |
he uni * HepPe R BRERC pef i Bedd o D g Sat G B BRE 8 SREFAGRG (3)
2 combi na SHEpARyEhe pRLRY Bobls tlghthelgoty N0 @ oroup of Formia (), or
10
2. The adhesive composition according to claim 1, wherein the arylene group is a

phenylene group, a naphthylene group, or an anthrylene group.

3. The adhesive composition according to claim 1 or 2, wherein the polymer is a

15 homopolymer containing one unit structure.

4. The adhesive composition according to claim 1 or 2, wherein the polymer is a

copolymer containing at least two unit structures.

20 5. The adhesive composition according to any one of claims 1 to 4, comprising:
a polymer that contains the unit structure of Formula (1) with Ar' and Ar® each

being a group of Formula (2):

A
1\/ Formula (2)
(where R' is a Cy.1g alkyl group, a Cy.4 fluoroalkyl group, a hydroxy group, an allyl
25  group, an allyloxy group, an amino group, a cyano group, a nitro group, an acyl group, an

acyloxy group, a carboxy group, a group containing a tertiary-carbon structure, a cyclic



n2(R4) n4d (R3 /) n3 r*/ T2 Formula (3)Fornmula (4) (where R2, R3, and R4
each are a Cl1.10 al kyl group, a Cl-4 fluoroal kyl group, a hydroxy group, an
allyl group, an allyloxy group, an am no group, a cyano group, a nitro 10
group, an acyl group, an acyl oxy grouﬁ; a carboxy group, a group containing
a tertiagysC : Cld l; a conbi nation of

t hese; n%%ﬂﬁ%?ﬂg%aﬁh@ﬂgg%1&5?§m§%,?%f%%%?ﬁgp&%ﬁ?@Oi?ﬁ%nd T2 is a

fl uoroal kyl ene group, a cyclic al kyl ene group, or a conbi nati on of these).
157. The adhesi ve conposition according to claim®6, wherein, in Formula
(3), R2 inclgidas adicslveasinpdsitlo® bétotdifg B dhiyittie af tRlthd BEd/S,Gafdpeiingt r uct ur e,
and n2 is an integer of 1 to 4. 8. The adhesi ve conposition
accor di ng t & pulymentaatafontisi the udit sttyctire of Botenld (1) fwitht Neiei0a groopof si ng:  a
pol ymer that contains a unit structure of Forrmula (5): +Ar3-X-Ar4 0 T3 O
For md a Fé&mula (3), thevait structius of Ferrhile i) wigh GUpeing a gravardf dnyrhulg(éupr a Ar 3 and
Ar4 each are C6_30 arylene group; and T3 is an al kyl ene group, a sul fonyl
group, acanbibation ofgheourgt staic@Be80 aryl ene 46 group, or a conbi nation of

t hese). 9. The adhesive conposition according to claim8, wherein the
arylene group is a phenylene group, a naphthylene group, or an anthryl ene
group. 5 10. The Béa&f? ve corrpo{s'RtSi on acc@R'éI% g to claim8 or 9,
wherein T3 is a gr ornula(G)/ odul a/(6)

A ”/§\w s\\l

A ¢ T

ZF =~
Formula (3) Formula (4}

(where R%, R?, and R* each are a C).;9 alkyl group, a Cy 4 fluoroalkyl group, a
hydroxy group, an allyl group, an allyloxy group, an amino group, a cyano group, a nitro
10  group, an acyl group, an acyloxy group, a carboxy group, a group confaining a
tertiary-carbon structure, a cyclic alkyl group, or a combination of these; n2, n3, and n4
each are an integer of 0 to 4; and T? is a fluoroalkylene group, a cyclic alkylene group, or

a combination of these).

15 7. The adhesive composition according to claim 6, wherein, in Formula (3), R?
includes at least a group containing a tertiary-carbon structure, and n2 is an integer of 1 to

4,

8. The adhesive composition according to any one of claims 1, 2, and 4 to 7, further
20  comprising:

a polymer that contains a unit structure of Formula (5):

—EAr3—x—Ar4—o—T3-—o%— Formula (5)

(where X is a sulfonyl group or a carbonyl group; Ar® and Ar® each are Cg.3 arylene

group; and T° is an alkylene group, a sulfonyl group, a carbonyl group, a Cs.3 arylene



(where R5 and R6 each are a Cl.10 al kyl group, a C 4 fluoroallcyl group, a
hydr oxy 10 group, an allyl group, an allyloxy group, an am no group, a
cyano group, a nitro group, an acyl group, an acyl oxy group, a carboxy
group, a group containing a tertiary- bon structure, a cyclic alkyl
group, se; n5 and n6 each are an integer of 0 to 4;
T4 is a|%yﬁgﬁggg?gﬁ%hﬁgngﬁFkgﬁy| group, a carbonyl group, a C6.30 aryl ene
group, or a conbination of these). 15 11. The adhesive conposition
according to any one of claims 1 to 10, wherein the group containing a

tertiary- carf)qhe allliddBicompbsitian hedokdiag 36 dakhy8, viedeip the arylene gro V\Eis?a ~The
adhesi ve conposition according to any one of clains to 11, erein the 20

pol yner ﬂamyama@ngmtaamﬁMq@awmphm@ukamamhugmbgthBOO to 5,000, 000. 13.
The adhesi ve conposition according to any one of clainms Ito 12, further
conprising a cross-linker. 2514. The adhesive conposition according to any
one of clains 1 to 13, further conprising: 47 solvent, yhereln t he

adhesi ve coni¥edhe pdhesivasompositenaicoyding togl0ous erd, svipodn Bais.a @rewp of | ani nat e
conprising: 5at |east two adhered articles, and an adhesive | ayer that
i s provi HeamWefteen the adhered articles, is formed fromthe adhesive
conposition according to any one of clains Ito 14, and has a thickness of
0.1 utmto 200 um 1 1@) The Iq(msQ#1 according to claim15, wherein the
adhered articles eac &%el ec romthe group consisting of a silicon
substrate, a gl assySy strgteOem n substrate, or a ceramc substrate. 15

"\~

Formula (6)
(where R’ and R® each are a C).19 alkyl group, a C14 fluoroalkyl group, a hydroxy
10 group, an allyl group, an allyloxy group, an amino group, a cyano group, a nitro group, an
acyl group, an acyloxy group, a carboxy group, a group containing a tertiary-carbon
structure, a cyclic alkyl group, or a combination of these; n5 and né each are an integer of
0 to 4; T* is alkylene group, a sulfonyl group, a carbonyl group, a Ce.30 arylene group, or
a combination of these).
15
11. The adhesive composition according to any one of claims 1 to 10, wherein the

group containing a tertiary-carbon structure is a tertiary butyl group.

12. The adhesive composition according to any one of claims 1 to 11, wherein the

20  polymer has a weight average molecular weight of 500 to 5,000,000.

13. The adhesive composition according to any one of claims 1 to 12, further

comprising a cross-linker,

25 14. The adhesive composition according to any one of claims 1 to 13, further

comprising;



10

15

47

solvent, wherein

the adhesive composition has a viscosity of 0.001 to 5,000 Pa-s.

15. A laminate comprising:

at least two adhered articles, and

an adhesive layer that is provided between the adhered articles, is formed from the
adhesive composition according to any one of claims 1 to 14, and has a thickness of 0.1

pm to 200 pm.

16. The laminate according to claim 15, wherein the adhered articles each are
selected from the group consisting of a silicon substrate, a glass substrate, a resin

substrate, or a ceramic substrate.



