DESCRI PTI ON TI TLE OF THE | NVENTI ON: ADHESI VE COVPCSI TI ON CONTAI NI NG RESI N
HAVI NG CARBON- CARBON MULTI PLE BOND 5 TECHNI CAL FI ELD [00011The present
invention relates to an adhesive conposition. Mre specifically, the
present invention relates to an adhesi Ve conposition for bonding |ayers
10to each other in a step of fornhpgeapagippate in | C chips and other
sem conduct or products, optical products, or the |ike. BACKGROUND ART
15[ 0002] I n recent years, along with the trend toward hi gher functionality
and a smaller size of electronic equipnent such as cellular phones and IC
cards, sqgnrecprductipnNaaN CESN hevEEREER 0t rOSEH (o Cloav A i NahR BSIN
integration. In order to achieve this, studies have been conducted on finer
seni conduLAonNg: andk RONt@sRBANS MUICEIREE BONBhi ch a semi conductor el enent is
stacked onto another. 20In the fabrication of the stacked structure,
sem c6nductor el enents are bonded by an adhesive. Known adhesives such as
acrylic resins, epoxy resins, and silicone resins have, however, heat
resi st and&GINEsALL bUildd about 250C and therefore are not usable in sinpsto
hi gh tenperatures of 250C or higher such as a step of bonding a netal hunp
LO dli Ckelakk and an ithalO [0003] To i nprove heat resistance, for exanple,
a substrate for thick filmtechnol ogy obtained by form.n an inorganic
i nsul ating sU%@ﬂ}até1?H%?wp%mégﬁFﬁ§gaﬁégémhﬁﬁﬁwfgfmpﬂ%¥%%haﬁQ8KMAth a
silicone resin, an undercoat contajning 30%:.by val upn 4A50%. ol.ume of a
poIyetheFp%¥%%$wk%¥QﬁﬁeWéEV?nﬁBﬁﬂ§¢S5%%1%Hd%égﬁ%gg J%%%Q¥§§%%ﬁgF§Qﬁisclosed
(Pat ept cument 1), 2 oo AN I ik § A ible printed
Giroalt Dogd a1 heiefadomBef TRER T e Phipl Ind SRS, SR i
chai n and a;, f.unctt apal .m.nal gy oup having a carbon-carbon triple bond is
disclose%“? %#éﬁ%h%gﬁﬁg%ﬁ%ﬂgfa”hﬁﬁ An adhesi ve conposition that includes
a polynmer containing, in the main chain, a 5phenyl group, urea, an am do
group, and the like, and a functional group having a carbon-carbon triple
bond i s disckosesiBatent Docunent 3). An adhesive conposition that
i ncludes a pol ynmer containing pol yether ether sul fbne having a sulfonic
group and pol yether ether ketone is disclosed (Patent Docunment 4). Rel ated
Art Docunents 10 Patent Docunents

15 [0002] Inrecent years, along with the trend toward higher functionality and a

smaller size of clectronic equipment such as cellular phones and IC cards, semiconductor
devices have been required to have enhanced integration.  In order to achieve this,
studies have been conducted on finer semiconductors and a stacked structure tn which a
semiconductor element is stacked onto another.

20 In the fabrication of the stacked structure, semiconductor elements are bonded by an
adhesive. Known adhesives such as acrylic resins, epoxy resins, and silicone resins
have, however, heat resistance of as low as about 250°C and therefore ase not usable
sieps subjected 1o high temperatures of 250°C or higher such as a siep of bonding a metai
bump 0 @il eleciiode and aii ol diiusion siop.

25 [0003]  To improve heat resistance, for example, a substrate for thick film
technotogy obiained by forming, on an inorganic insulating substrate that is a glass base
material impregnated with a silicone resin, an undercoat containing 30% by volume to
45% by volume of a polyether ether ketone resin powder and a thermosetling resin is

disclosed (Patent Document 1).



1100041Pat ent Docunent 1: Japanese Patent Application Publication No.
2009- 070875 (JP 2009-070875 A) Pat ent Docunent 2: International
Publ i cati on No. WD 2006- 137369 panphl et Pat ent Docunent 3: Japanese Patent
Appl i cation Publication No. 2010-06509?3(JP 1520i 0- 065097A) Pat ent
Document 4: 232 (FALEMARRCATd QBB G0 RN NN [R@RSr ZAARO8 HP
2005- 264008 ?B@%ﬁ/@%ﬁz@ﬂd@#ﬁé 'NVENTION 20 Probl em to be Sol vledﬁby t he

| nventi on, 1000RIAS I965RIEIHASH BRAVBainkn@WILRIRASI Vesnsusbupisaagl ¥l 1 ¢ resins,
epoxy resins, andie’'resins have heat resistance of as | ow as about 2: 30A

and t her eh@o8-@fBnable Hohdid-kiscladed TPgbniUddunpgi 2). hi | e:, 01 23U1' C 25To

i nprove heat resistance, as disclosed in Patent Docunents | to 4 and the

| i ke, adhesixgsadhdpleudhipgsiann a0 miides pebiyetdneentsinoty, asthte poliy etidmra et her
ket ones are suggested. Common pol yether ether ketones are lowin solubility
i n solsveniisndngdoupe sic, sokutdognsugndd thedikef orden Bannot! gwvmbannadhesi ve for
application use so they are fornmed into ink paste, for exanple, to coat a
mat eri al dadobeabondgdlchynd dr dietlopdi(RetorglomeakEessi ve content of 3

pol yether ether ketone resjins, however, renders the ink not usable in
screen pri nt dngdhephrcengrosition shapaicdies pee i conaming PAyethg cdher ts‘ﬁlgo”@ont ent .
of polyether ether ketone is limted to 30% by yol 1 0,45% by vol une,

whi ch is}WHW%@ﬁﬁp?nﬁé¥m€hﬁﬁbﬁﬂ?%mgﬁﬂVéE@ﬁgzBﬁ%ﬁ¥Sﬁ?ﬁ%“ﬂ@é%”?%§¥%%ance.
S5Thus, ar rh%ﬁdaglyetp?rs such as pol yether ether ketone have extrenely

| ow sol veHt oMY PTYYF™ i rtual Iy no solubility, and therefore are lowin
solvg t %phgﬁg*%i%xmsare | ess capable of formng thicker filnms, and have

i nad %uatéié tlﬁg properties. In order to inprove solvent solubility,
suggestions Raya, beqfhtm%chﬂehlnlt:rJQ[Sjch‘lE?e Bardddi NPk Qi G MR Wy pi fied by

| ong-chai n al'kyl: However, heat resistance degrades in 10npbst cases.

[ 0006] Thegpbesegis LiIDvV@NbiRosTsAfdevi sed considering the above problens, and
an object of the present invention is to provide a highly heat-resistant
adhesi ve conpaghi beaubdat: easinhyordi Bsslcdesn No. Wab Rois 1 H13gamempiiel vent s, has
excel l ent coating properties, and can forma thick-enough adhesive | ayer
and that undeageeBobirhdilt&: fdaneednami Applidatioh PsblidbiduMNmgl Hi-ges@dnPer at ur e
processes such as steps of netal bunp bonding, CVD, and ion diffusion and
achi éves #xodlobesit Abondi ng.

Patent Document 4; Japanese Patent Application Publication No. 2005-264008 (J¥

2005-264008 A)

SUMMARY OF THE INVENTION

20
Problem to be Solved by the lnvention
[0005]  As described above, known adhesives such as acrylic resius, epoxy resins,
and silicone resing have heat resistance of as Jow as about 250°C and therelore are not
usable al high temperatures of 25070 o higher.
25 To improve heat resistance, as disclosed in Patent Documents 1 (o 4 and the hike,

adhesives including an aromatic polyether such as polyether ether ketones are sugpested.
Common polyether ether ketones are low in solubility in solvents and resin solutions and
therefore cannot form an adhesive for application use, so they are formed into ink pasice,

for example, (o coat a material to be bonded by screen printing.  An excessive content of



Means for Solving the Problem [0007] The present invention provides:

as a first aspect, an adhesive conposition including a polymer that
contains a unit 20structure of Fornula _(1): (where | . is an arylene
group or a conbn.anon otH ' rylen ' jéOOp and it suifbnyi group or a Ca

b Ol_ly ! 91119 e (,QH(Q' l{leton@ msi}rs, ’h()w_e\:fe?‘% 13@11@@1‘5 iHé ink nel Usdblapa s@ébtﬁfr}ﬂtiﬁh@.e group
havi ng a'substituent, or a conbination of an arylene group optionally

havi ng a-gubilé iNentenfDEcdnddiuorRakkmpenae goauR @poledyctiher dikyd iene group)
and contains, at a termnal or in a side chain or the nmain chain, at |east

one gr oupGRAL@RMYNG &) shé LA, &y abluney, Rl i§,2oMevera nstanwoly teesobife tRor mul a
(2-B), or both structures: CEEEC Fornula (2-A) 4 Formul a (243) ;
problem in heat resistance.
5 Thus, aromatic polyethers such as polyether cther ketone have extremely low
solvent solubility, virtually no solubility, and therefore are low in soivent selectivity, are
less capable of forming thicker films, and have inadequate coating properties.
In order to improve solvent solubility, suggestions have been made to introduce a
flexible structure typified by long-chain alkyl. However, heat resistance degrades in
10 most cases.
[0006] The present invention is devised considering the above problems, and an
object of the present invention is to provide a highly heat-resistant adhesive composition
that easily dissolves in various organic solvents, has excellent coating properties, and can
form a thick-enough adhesive layer and that undergoes little thermogravimetric loss
15 during high-temperature processes such as steps of metal bump bonding, CVD, and ion
diffusion and achieves excellent bonding.
Means for Solving the Problem
[0007] The present invention provides:
as a first aspect, an adhesive composition including a polymer that contains a wt

20 structure of Formula (1):

( Ew'l WQWT}“MO"}"” Formula (1)

(where 1.1 is an arylene group or a combination of an arylenc group and a sullonyl

i

. e B e, A i
Eroup O a4 caroony: gloup, anu |

Forie
Pokiie gl
L

iy
1 A4

is 4 fuoroalkylene group, o cyeliv alky
arylene group having a substituent, or a combination of an arylene group optionally

25 having a substifuent and a fluoroalkylene group or a cyclic alkylene group) and contains,
at a terminal or in a side chain or the main chain, at least one group containing a structure

of Formula (2-A), a structure of Formula (2-3), or both structures:



as a second aspect, the adhesive conposition according to the first aspect
in which the arylene groups in 1,1 and Tl are i ndependently a phenyl ene
group, a naphthyl ene group, or an anthryl ene group; 5as a third aspect, the
adhesi ve conposition according to the 4 r st aspect or the second aspect in
whi ch the polyner is a honopol yner containing one kind of unit structure;
as a fourthafphect( the adhesinvk @oNposition according to the first aspect
or the second aspect in which the polyner is a copolymer containing at

| east two kinds of unit 10structures; as a fifth aspect, the adhesive
conposi tior.according +o0 any one of the first aspect to the fourth aspect

i ncl udi ng ;:ﬁﬁ[&ﬁﬁ{: hat comFoahts (248 ;unit structure of Formula (1) with
11,1 being~a dival ent oup of Formula (3) or a polynmer that contains the
unit structure of Fornmula (1) with L1 being a divalent_group of Formula
(4): ni (R2) ay(ReyomBasht@dhEadhediee (opposition(agprafmery the R aRer! b WHE

i ndependent|y a Cd10 aikyi group, a C Uuoroajkyi group a héd OXy, group, an
ai iyl grdupmrylane aloups sy apdolipire dileaendienily apbeyigr&iyP. 4Ra Eb?c oup, an
acyl oxy group, a carboxy group, a group containing a tertiary-carbon

st ruct ur @roug. eyl aghrylaRy BT Yup, or a conbination of these, L2 is a

sul fonyl 20group, a carbonyl group, an.ester group, an.an ( DUp a

sul fifyi groﬁﬁ%gﬁﬁeﬁw§ﬁﬂﬁTéﬂm VEIS ”@Pﬁﬂﬁ?aﬁﬁﬁgn gihﬁgnﬁﬁg&%g?ﬂ%gd n3 is an
integer of 0 to 4). as._a sixth aspect . th RES Véhe iLidi on
accordinéﬂFﬂd&ﬁ?‘%ﬂﬁwgfﬁﬁﬁéxﬁwpgk”52%@%’?b§ g°§@§§%§“§%§§@f?§%ﬁﬁ the fourth
aspect in&l%ging a polyner that contains a conbination of the unit

st ruct ur 88 For mul a (1) with LI being the divalent group of Forrmula (3) in
the fifth aspe he HoLnestve 10f a&QFATHE & hd YirmabfecLbr daei ng t he

di val ent gro%ﬁgﬁwﬁgggﬁgﬁfg@?%ygﬁﬁqfﬁgbﬁf?&h aspe%t; as a s%venth aspect,

the adhegiygg %%5'8'39% Whieh 1RCEAVEENG at@palfihed Beni@hinghe 1dabristo ldspadtuntio t he

si xth aspect including a polynmer that contains the unit structure of
Formgha Gdhetbckh T1 being a divalent group of Formula (5) or a polyner that
contains the unit structure of Formula (1) with T1 being a divalent group
of Fornul a (&) a4 fifih46R%), tREeRE)ivaGofiposityicadedrding to any one of the first aspect to

the fourth aspect including a polymer that contains the unit structure of I ormula (1) with

1! being a divalent group of Formula (3) or a polymer that contains the unit structure of

Formula (1) with L' being a divalent group of Formula (4):

R})nl (R?) (R%) n3
. n2
A //ﬁ L
L —£ e
L\\///) F
Formula (3) Formula (4)

15
(wheve R R *and B are independently a Cyuo allyl group, a Cyy fluoroaikyl group,
a hydroxy group, an allyl group, @i aliyloay gioup, ai GING GIOUD, & CYRRO group, &
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, L” is a sulfonyl

20 group, a carbonyl group, an ester group, an ando group, a sulfiny} group, or a

sulfonamido group, and each of nl, 02, and n3 is an inieger of U0 4y,



10Formul a (5)Formula (6) (where R4, R5, and R6 are independently a dio
al kyl group, a Cl4 fluoroal kyl group, a hydroxy group, an allyl group, an
al I yl oxy group, an am no group, a cyanq. group, a nitro group, an acyl
group, an acyloxy group, a carboxy grodb a group containing a

tertiary-car pﬁoc{]‘al%%l géd‘c' MBe ad@hcSNElcbGpdbi {‘ibﬁll a@oRQHRy tPinyare @Al @peaf these,
each of n4, nb Is an integer of 0 to 4, and T2 is a

f1 uor oal lgyd £BE\HPER, arRdl BY Shuirth Ak lemeigy Qupiyner et cambihnaktbobinafiot hese) ;
as an eighth aspect, the adhesive conposition according to any one of the
first aS@@ﬁkamhhﬁu&@ﬁpmﬂﬁﬁﬁmeﬁm)ua@dfﬂhﬁmﬁhudhhkm5geopoﬂﬁonh@aéﬁmnﬁuaspect
i ncluding a polyner 9 conbination of the unit structurea (1) v'iithiDeing
t he di valfgntasgégaediheQihitistruttonaal {dnuian(1) Iwethéyehemw1©d1"\’l@émh@0vh@f di val ent
group of Fornula (6) in the seventh aspect; as a ninth aspect, the
adhestve Foonpleg#) indhe Bbesmichg to the fifth aspect or the sixth aspect in
which, in Formula (3), R has at |east a _cyano group and nl. js an i nt eger
of 1 to 6 ass asaventhirspespdbe adhane gaREeFian é%?ﬁtfg% 19 BN AEHE WG to the
sevent h aspect or the elahth aspect

sl
| east a @yRASHIOGROEIadgC 1n¢§¢aaamﬁbeaaﬁpﬁ§0TﬂP6‘ ng“HﬁLQ%SLEHPHﬁéSpect

It Eev\fﬁd 2 ﬁs( Il f\?{lﬂ%g‘nﬁﬁﬁétd 2(12‘?&1&{ %9(}'ng| é')lljl’lnfi 612% I)ll E.1r Et))() %lﬁ@lpﬁlq{ LO(?lrl.cb}lpE]]C %1?1!1)(;5 B a;g e ;t

twel fth ag ect t Q SI e seventh aspect or
the ei ghtsﬁp%lglﬁeo T}&}iﬁu@;ﬁi tﬁl ?”H} 1(/8?1}{?@9&%941292&2& (It(?lonyl group or a
car bonyl group; as a thlrteenth aspect, the adhesive conposition
accordi ng to any, e of the first aspect, the second aspect, and the fourth
aspect to the iééf tdy aspect f@mﬁﬁer |n¢RﬁM&ﬂg a 10pol ynmer that contains a
unit structu Formul a (7)

(/YQ A2 ™~

n,_.,,1h_/

10 Formula (5) Formula (6)

(where [{4, R, and RY are independently a Cj.jg alkyl group, a Cj.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, cach of n4, n5,

15 and no6 is an integer of 0 to 4, and T2 is a fluoroalkylene group, a cyclic alkylene group, or

a combination of these);

as an eighth aspect, the adhesive composition according (o any one of the first
aspect, the seeond aspect, and the fourth aspeet to the sixth aspect inciuding a polymer
ihat containg a combination of the unit structure of Formuda (1) witls T befig the divalent

- AT ey Ve £
FAY] }Diuup Ui 1 Uluulm \ )) ;11 Lil&, HUNVT uiu uap\,ux uuu uj\, undl struciure OF Fonming i

otk 1
7 »“\.,'..’. “
being the divalent group of Formula (6) in the seventh aspect;
as a ninth aspect, the adhesive composition according to the fifth aspecet or the sixth

. . " s ¥ l 3 N S - « 1o ] 7 By " i
aspeet in which, in Formula (3), R" has at least a cyano group and nl 1s an integer of 1 to

4:



(where L3 is the divalent group of Fornula (3) or Fornula (4), andis an

al kyl ene group, a sulfonyl group, a carbonyl group, a C6.30 aryl ene group,
or a conbination of these); 15as a fourteenth aspect, the adhesive
conposition according to the thirteentﬁaaspect in which the aryl ene group
is a phenylepe, group,.q MERMAAWRR8pALAYR ac@hdiAf @ik REynanespasiaupic as
a fifteenth aspect, {he’adhe5|ve conposition according to the thirteenth
aspect Ol e, dHaurik @A) 1 ABRaRHa ?7 phi @it Tdsi sscyand puaipent] ngrioupimdgeFor mul a
(8): FClﬁUIa 88) (where each of R7 and R8 is a C1_10 all<yl group, a
Cl A fluorgalikyl group, a hydroxy group, an allyi group, an altyloxy group,
an am no group, a cyano group, a nitro group, an acyl gro 1 an acyl oxy
group, a car boxyelgvaupaspactgtheuphedvt @inmasgion acgfrd@gtie the, (i@dhesreat qréhan

al kyl ene group, a sulfonyl group, azparbonyl group, a C6_30 aryl ene group,
or a Gonbiviatspent iofwiithesefprmula (4), RSisa sl fep e @gepré@le(}ﬂ}’tl BE'YBdhesi ve
conposition according to any one of the fifth aspect to th? fifteenth
aspect in whiaehtweBhgrrab Ueorthasing pymBOSEN 48P A BBRSVEF RARTL 0f be g
Stertiary butyl group; . _as vent eenth aspect, the adhesive

conposi t ichinawsFdn gl ’%H?”‘%)‘ﬂé?‘gf Lika SP*‘B%@ P PR EE R eent h
aspect in which the i ght average nol ecul ar wei ght . of . - is 500
to 5,000, 0003s a thirteent h%ﬁ%é‘{ﬁ“ gﬁed‘ﬁﬁgséﬁ ??“3%068%‘:’%’,ac%‘Hg‘“édﬁS%L 5‘2" Q@I}%@ﬁt i on
according to one,of the first l0aspect 4.a.t.he seventegnt : t
further | eftarmg Bt Birsthind i SRR diluleh®, ARLEILARYIlIARRES,

vi Scf]g: Lé)@?&rmg‘aﬁa%ﬁﬁhﬁ’aqggt. @Rture oi%F&ﬁluﬁ]@'net eenth aspect, a |amnate

i ncl n - adhesive l'ayer fornmed from adhesi ve conposition according
to any one of the first aspegt to the seventeenth aspect, the adhesive

| ayer beingELmﬁ%LpQ§edgﬁEL@p%Pma-fﬁ%@hugqvﬁrial bei ng bonded and a second
15material being bonded that /is of the sane kind as or of a different kind
fromthe first material, in which the adhesive |ayer has a%thickness of 0.1
umto 200 il mvh@sd’ is the damldnt pywptdfEohmalag@cdr, Farmeld @iiandtle iascdkdienyg t o

t he nineteenth aspect in which the materials being bonded are each a
silicon subsinatbond sghiass csbbayrgve), sl cesiviensuieu at @ copbingtigeelani ¢
substrate. 20Effects of the Invention [00081According to the present

i nvent i orthesajy adhesi ve conposition that easily dissolves in various

solvents and can achi eve excellent coating properties gan,be Q@;ahoett I nc
pol ynir used ai n fetecadineptctehe sfsoRCCPBIROBHOR AEEOHHBS Eht CNREEE ER TP s

in which the arylene group is a phenylene group, a naphthylene group, or an anthrylene
group;
as a fifleenth aspect, the adhesive composition according to the thirteenth aspect or

. . . 3 . - N . .
the fourteenth aspect in which T7 is a divalent group of Formula (8):

(R7) 7 (R%)n8
&»‘,\ f/_f/ \K;;,,«

FFormula (8)

(where each of R7 and R¥is a Cy.i0 alkyl group, a Cy.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 confaning a tertiary-carbon



25 pol yether structure such as a polyether ether ketone structure; a

pol yet her ether sulfone structure, and a pol yether ether arylene structure,
and therefore can nmake t he adhesive conposition be capabl e of form ng an
adhesive layer that is thick enough for’ bondi ng, undergoes little

t her nogr aviet,ri ¢, 4-o. i ng hi.gh-t. L e PLOS: esupSHEh .asveheps of
net al buﬁ%(ﬂgﬁdﬁﬁb?]%%Bgﬂéﬁggﬁgﬂggﬁ% ﬁgﬁg%%H%hagggﬁﬁgééslexcgﬁ$§%t bondi ng
after the, & RighslLSIRELALIIEsHr ocesses. Because of this, the adhesive
conp05|t|%n I's significantly excellent in heat resistance. The adhesive
conposi tion gf nkhRecRANLEERN. thEvenkieros@ositbs acdedisgid atyl gneuselt: fifth

bondi ng of workpi eces (such as layers to be processed by heating,
pressuri zahé@ms tRMdicdhiht-8p@rt aphikch tiagroiyncdmideing ottipmerabomsaiatimes @

pol yet her structure. MODES FOR CARRYI NG OUT THE | NVENTI ON [ 0009] The
preserst iwMaRtbap gooyi des an adhesi ve conposition including a 10pol ymer
that contains a unit structure of Formula (1) and contains, at a term nal
or in a side ashabvengrentirepedi the eflzsive camppetian agneedins BUBYCBKIAIh Hg! a
structure of Formula (2-A), a structure of Fornul a g@;lglq,orf_oth
st r uct ur espective ladhesindeamenposiliclofhe mejellt AXiraereles Ul &REDE AT Bidi tion to
the polyner, and can further include an optional conponent such as an
additiondwﬂﬂé§ﬁﬁ59%ﬁ)%ﬁﬂ%H9an t he 15performance of an adhesive, a

tackifier, a plasticizer, an adhesive ajd, . L2, 8 . d
Sarfact ant . (Bot S raTuspG BoAtEn s haRaFhaRl e Mt bArAiAte 200 &

PPl SOOI BB e g o o

r enov esive conp to 80% by nmass and

i's prefer ablr%l(ﬁg%o%qla??%Q&ipﬁﬁs&()O-Im% SEU(@Q%@J on, 20in the solid matter, of

t he polyrr‘“éorn1 contains e unit structure of Formula (1) can be 30 to

100% by mass and,;cal B PLEf £TARhYe FRIEQnd A0JaRYIvERS ey folhed Pehyter used in
the present invention s preferably a thernosetting resin. [ 0011] The

structur eac%%siﬁ@ﬁ&ﬂ{)@siiécaf Arotdn@toGRl RABoE BlelfoR dspéqletbandniduinlleaspire,
structure of Formula (2-6) is a carbon-eabou double buj ice Wen ese
st r uaur usfhAlkdRBale 1aydr SETHgnater@sed Betaveai déod ntabeiap blipgbondaihey ageeondi t her of
the followi g nonoval ent groups:
15  malterial being bonded that is of the same kind as or of a different kind from the first
material, in which the adhesive layer has a thickness of 0.1 pm to 200 pum; and
as a twentieth aspect, the laminate according to the nineteenth aspect in which the
materials being bonded are each a silicon substrate, a glass substrate, a resin substrate, or
a ceramic substrate.
20 Effects of the Invention
[0008] According to the present invention, an adhesive composition that casily
dissolves in various solvenis and can achieve excelient coating properties can be
obtained.
Lhe polymer used in the adiesive composiiici ol e prose iipveniion has a
25 polyether structure such as a polyether ether ketone structure, a polyether ether suffone
structure, and a polyether ether arylene structure, and therefore can make the adhesive
composition be capable of forming an adhesive Jayer that is thick enough for bonding,
andergoes liite thermogravimetric foss during high-lemperature processes such as steps

of metal bump bonding, CVD, and ton diffusion, and achieves excellent bonding after the



CHCHO 9 tetravalent group of Formula (2-13). [ 0012] The car bon-carbon
triple bond at a terminal or in a side chain or the main chain of the
polymer is, when heated (at 400C or gg for exanple), assunmed to form
crosslinking bet ween polyner nol ecul es %y fornlng successi ve unsaturated

bonds (a h? Sel d‘itdblﬁtr& ?51(5 u%&”ﬁ‘ k., OF gié‘lﬁsﬁfc('&ﬂﬁxtp’a%lf)h E‘Qﬂ@hﬁb’&ﬁﬁ 5”' €.
(0] e

The carbo is al so assuned forma crosslinked

structurgxﬁggﬂtﬂqﬁgqg“mhgg;S] The nol ecul ar melght of the pol ymer that
contains the unit structure of Fornula (1) used in the present invention is

500 to 5, 0000094hdsscRb&HBSab ¥ the PRReianldlinD0fh A0be andiblysugpdeéd er abl y
1,000 to 100,000 in terns of weight average nol ecul ar wei ght. [ 0014]
The st r ucbudiag of wollgiaeh ysmeh at hatrscobt aimsssthby bmtingsprestutianieomnmindor ml a
(1) used in t%e present invention is described belowin detail.

[ 0015F | nditlkaranblyathal nclude aipelancravyiagnes gpolypthor starctwdrbi nat i on of an

aryl ene 15group and a sul fonyl group or a carbonyl group. [0016] In

For mul a. (1) Tl is a fthoroal kyl ene group, a cyclic al kylene group, an

aryl ene up having a substituent, or _a combination of an arylene group
opti onal | Oﬁ&#ﬂﬁéRéJ%®B¥ﬂﬂ@d§ﬁﬂTéHd”ﬁv¥Nﬁg@Halkylene group or a cyclic
al kyl ene group. The aryl ene group having a substituent will be descri bed

bel ow. 20The conbi nation of an aryl ene group optionally having a

S e R, o AR Al e 1

h | Kyl I f, Me

alrjg'[ gﬁ o )d/’)IQEG%(?I ﬂfécﬁ §1 ains a,lug%l %tiélg%l?é kv oqﬂl%lcﬁgzqsﬁ)d cc{n@ﬁxﬂ% hb E{g&?ﬁmuag& ¥21)l5gr oup can
be pref er; (XmHllsﬁqa{, L}qgllc%]aﬁ?( b %11921()tu?%oﬁilaHﬁﬁé)@LlKYduﬁ@%f gbesAa (nahude

(7,110 1 Uor 0a ene gr oups, be conpletely fluorinated

(perfl uord gl R 197 URS0%) BRKGYGLURKI nat ed (monof | Lor f nat ect
di |l uori natec for exanple) al kyl ene groups. 2 peei c exanples thereof

include a fl yps IRERY cBRAGOATHON May andlhdior atidiy irenkligmoephe polymer, and can
fl uor o- n- propyl ene
further include an optional component such as an additional resin for enhancing the
15 performance of an adhesive, a tackifier, a plasticizer, an adhesive aid, a stabilizer, a
colorant, and a surfactant.

[0010] The solid content of the adhesive composition of the present invention,
which is the proportion of the material left after removing solvent from the adhesive
composition, is 0.1 to 80% by mass and is preferably 1 to 60% by mass.  The proportion,

20 in the solid matler, of the polymer that contains the unit structure of Formula (1) can be
30 to 100% by mass and can be preferably 50 to 100% by mass.
The polymer used in the present invention is preferably a thermosetting resin.
[O011]  The structure of Formula (2-A) is a carbon-carbon triple bond, while the
siruciure of Formuia (Z-B37 is a carbon-varbon double boid,  Wihen thiese stuciuies caist
25 ataterminal or in a side chain of the polymer, they are either of the following

monovalent groups:

—CE=CH —OH=CHo

In the main chain of the polymer, they are either a divalent group of Fonmula (2-A) or a



10 group, a fluoroisopropyl ene group, a fluoropropane-2,2-thyl group, a
ffitoro-n-butyl ene group, a fluoroisobutyl ene group, a fluoro-sec-butyl ene
group, a fluoro-tert-butylene group, and particularly Cl1 4 fluoroal kyl ene
groups such as a perfl uoropropane-2,2-diyl group. [ 0019] Exanpl es of
the cyclugﬂggh%kgﬂﬁ)gﬁ@ggnhgqﬁqge C3.30 cyclic al kylene groups such as a
cycl opropyl ene g oub, a eycl obut'yl ene group, a cycl ohexyl ene group, a

1- et hyl - CYCF'@EQW yTenerghosborBiridid ik « cyrgliepentyd ddecigiouptheanain

3-net hyl -cycl opentyl ene group, a 1-ethyl-cyclobutylene group, a

2- et hyl - cypalnadfuby pEpegispupen Bealedahyd0°Cyelhodhet,ybeaengloupsuacd to form

1, 2-di net hyl -cycl obutyl ene group, a 10 1, 3-di net hyl -cycl obutyl ene group, a
2,2-dinekhmhhn&ugbbumyh@nbmgnmuﬂwn&$2w3bdhﬂ@ﬁhykﬁﬁy%W§b®wW$éé@K@K@up, a

2, 4-di met hyl -cycl obutyl ene group, a 3, 3-di met hyl -cycl obutyl ene group, a

1- n- priopydiempytiughra gyt emerdg)ouph apprealis-rgRGBEEy cl opr opyl ene group, a

1-i sopropyl -cycl opropyl ene group, a 2-isopropyl -cycl opropyl.ene group, a
1,2, 2-trimet Pc@1§@n@@ﬂ@p¢pé% b@ﬁ%%ﬁ%ﬁi@ﬂ?(%éﬂf@ i P Sﬁk%lﬁﬁéf&}|“8‘gkcopy| ene
group, a 2,2,3-trimethyl-cyclopropyl ene group, a

1- et hy1- 2¥bsstpiedey el opr opyl ene group, a 2-ethyl- 1 -methyl - cycl opropyl ene

, 2- |- 2- et hy| - I py|l oun., ( i cEret e (o
Ot byl Sa et ] oy Bromblssor et BYe BRI M P g s it siesrs o 1 s
der ived T om, A9ATBOLANTOhrORK RRIASHPIGHN (25900080 S Bhlerk@9A%ocAs each of 1)
pol yimer tha

and TL in TR ¢ontains the unit structufe of 20Fornula (1)
used jign t id el ' nQH LRYPS a0%apPhioldcarr above,

al onemor nggé(gﬁgn@(? h&? %{%ﬁﬂéﬂ[&@%%}%@%Frlggﬁéshﬂﬁﬂ@gan bg@used. "t he

pol ymer cgp.pe a honopol yner containing a single repeating unit structure
or a copolyﬁer containing two or nore kinds of repeating unit structure.
10021 jihe aqkbmapver&omil~& bbheGiolyrhdrehpreesants thawil fthemrt hFomont dns t he
unit structure of Forrmula (1) in which Li is a divalent group of' Formula
(3) or a @eyal éatprgeoupyaitionds dedcaibédhelow in ddthat is, a pol ymer that
contains the unit structure of Formula (1) in which L is the dival ent group
of Formula ([®)15]a pofgmeta tihat' isentgiles drtwep e ¢onghingonudansfylesr nul a (1)
in which Li is the divalent group of Fornula (4), or a polyner that

cont disns @ovpabl matlfor! groupel atchlayUHPEP-st ruct ures can be i ncl uded.

[0022] In Fornulae (3) and 64)1,R|, R2, and R3 are igdeagg@ent]{ a C1_10

al kyl group, [80161. Anarsrdallyl’ igadliroalk Aneresip: Coths A BNCOM §YIP§foup, an
al 'yl oxy group, an am no group, a cyano .group,. a nitro group, an acyl

Or oup, _ arFTHEY R GRS A AOHIEECG: SEIRRIRIR B ah R R Ry Y

tertiary-carbgn ptuctur%,__ Q‘,kiq al kyl group, o a conmbination of these,
1,,2 |$a$%ﬂﬂ&%ﬁ§%“@?@&ﬁf%ﬁ%%¥% %@Peb¥%38, 5 gr'oup,” an ami do group,
"ot oger i 0 16 i She S0t hrBRB T BRI B BPREE 81 "Gt oup i ncl ude A
nrr?t)m/ | gé?gg Bhggﬂglltbg%ﬂ%a%;??gzg ?z&?}%%%&éﬁ(éﬁ%%i}l{?ﬁ%@g 2 &hsliRRRF BRY! group, an
fluoroalkylene group or a cyelic alkylene group is a combination of a substituted or
unsubstituted arylene group and a fluoroaikylene group or a cyclic alkylene group.
(60171 Examples of the arylenc group in L and T include a pheanylene group, @
paphifiyl group, and an actlioyl gioup.  Asmong Giese, a phenylene group or o nuphtiy?
25 group can be preferably used.
[0018] TFxamples of the fluoroalkylene group include Cy.yp fluoroalkylene groups,
which can be completely fluorinated (perfluorinated) groups or partly fivorinated

(monofiuorinated, difluorinated, for example) alkylene groups.  Specific examples

thereof include a fluoromethylenc group, a fluoroethylene group, a lfuoro-n-propylenc



group, a tert-butyl group, an n-pentyl group, a 1-nethyl-n-butyl group, a
2-met hyl -n-butyl group, a 3-nethyl-n-butyl group, a 1, 1-di net hyl - n-propyl
group, a 1,2-dinmethyl-n-propyl group, 3.2,2-dinethy|-n-propy| group, a
1- et hyl -n-propyl group, an n-hexyl gro 8 a 1l-nethyl-n-pentyl group, a

2- et hyl e YDy @ lRdaimatdiloglo RERBIYE- G oy, @f1dowei-Bylytene pent yl
group, agiOL Sﬁ%gihxg) BILK$1 d?gup éﬂf 2- :¥nngﬂgl % butyl group, a

1, 3-di methyl P, QﬂQHFoﬂobﬂ[}QM{b prdup? adhih ared ity Rnb dionb, floeip;ted-butylene

2, 3- dlﬂEéh butyl group, a 3,3-dinmethyl-n-butyl group, a |-ethyl-n-butyl
group, g,Zmﬁi Ia;ycll paﬂﬂb&lbﬁy (gr, Qwproadylent, gRotpsisnelt wyd perflporopydpage-8idpdivia
1,2,2-trinmethyl-n-propyl group, a 1-ethyl-I|-nethyl-n-propyl group, and a
1- ethyl 250wt hyl - n- propyl group. 20[0024] As the C A fluoroal kyl group, a
conpletely fluorinated (perfluorinated) group or a partly f]luorinated
(nonoBl uor i nE08]  dixaydes qiah@evchmikyé@m@w@)malluréy CgrGpe éléfai?qa@ 2Lpsee,
Exanpl es thereof include a fluoroneth grou a fl eth group, a

f | uor o- ntsuelpgd a gredbupordene group Wﬁk@ﬁ%}lie”@r%%ﬂ” agyg! I(’H%’r YoEH- U‘L‘RI [ group. a
nuorolsobU|y| roup, a iluoro-see-n roup Lai d af|uoco-i.ei: 25[0025]
Exanpl es lofiethy Cﬁé%ﬁ“@ﬁ@&dﬁpHﬁlUﬁgmgﬁ%ﬁy§89@ WYFEUES Biith as a

'sop: opyl B3F ﬁ’ghgyc?a?ﬁgﬁ&%&?eée| A AR I yﬁwa%%p, ?QM%QWY&% oyl
SLoUP, TSP AR SO 3 OB SRR
1- met,fy| 1C¥31119<9 @piycf:qgﬁﬁﬁ’{ﬁé g;?rgt[}g) W 2. "31111&}]{/12(:%)*{%]10&3/59&%3 ropyl car bonyl

group, an Ermet hyl -'n- but’yl car bonyl group, a

2- et hyl la yd 62 ity 181 HB %234J€Iﬁxth}rf1 hanliearrdoemyla group, a
1, 1- dlnefﬂ3 ?ﬁ”ggo Pcagfony %Qoup, ali % %mnetﬁgl é’propylcarbonyl group,

a 2, 2-di ngt 'El}{ﬁctﬂy]m&m{)'u@)@é&%m& ), G R Prordyl 23cleplaylene proopyd car bonyl group, a
cyclopentylcarbonyl group, 1- nethyl-cyclobutylcarbonyl group, a

2- ”Ethy|:pw%hgﬁwhyuﬁghbpmMLggﬁ@uwl1anﬁmnémhMbpmmgkobgﬂy@carbonyl group, a
1, 2-di met hyl - cycl opr opyl car bonyl group, a 2, 3-di net hyl - cycl opr opyl car bonyl
group, a Aisepilopl- @Mmkﬁpmﬂamj@anMGnyR2gnuwﬂn¢ay@OHNMyLn@gﬁmmpﬁopylcarbonyl
group, an n-hexyl carbonyl group, a 101-nethyl-n-pentyl carbonyl group, a

2- metlly| - h2 pentythyachdnylopgleoaprovg, 32a8et-himcthylpartoprayids ®yeigfoup, a

4- et hyl - n- pent yl car bonyl group, a 1, 1-di nethyl -n- butylcarbonyl group, a

1, 2- di et hythyR2-matlytteae wmmb*g&@u%%ha?TJB¥Hiﬁ%@ﬂ@fYﬁobWPWFEhE%ﬁﬁyﬂ group, a
2, 2-di met hyl - n-but yl car bonyl group, a 2, 3-di th | - rbonyl group, a
35 d mst%lemﬁwly)ﬂcca’ﬁb)@iﬂmk‘glccﬁuﬁ’!’ and 33ty meﬂwﬂaﬁ%% Py oup. &
2- et hyl - n- but yl car bonyl 1,1,2-trj ro arbo

gr oup. P@g?BT%ER%ﬁ%?@%SﬁFwﬁ%HV%EVP@%Va@FBﬁBL?h%lBﬂgg&§§%5&§gyloxy

Sraups such gﬁm;@;\@g@g{ﬂg% T4 B0 AT SRROIN GrocigL opP. - an

n-propylcarb I"0X

cycl gﬂll %,%MEY }f%é¥ 5%%&%56% igvggh?ﬁ'ttp{é ﬁ%{;{?&% k%é 89&1&1%% 2BBve, alone

i sob ylcar

tert- butylcarbon ! I pnyl oxy group, a
1- et hyl - élaézo?onml)t(i}/m%q Qgﬁlnaﬁ‘ﬁ% &QLLQ{ b %ﬁg Thyl - cycl opropyl ct ) onyl oxy

grout an n p‘?ﬂ&?@ L@%nﬁf uQKYwH&ﬁH@mc@ (,Jmm;niﬁk hylingie beicyli @anhoaplcaxy ogs ow
2- met nyi - n- but'yi'car bonyl oxy group , h), tyluarb0| cylexy gi oup,

251, 1-di r{%sah%l,m@f B qwikseaf&b&wlmafmgr(qugmaw unit structure
1, 2-di net hyl -'n- pr opyl ear bonyl oxy group, a

]UU&;_] The adhesive \,anpusumn of e PEESCHL HIVEHGH Q) GGG o puiyised

{hat contains the unit structure of Formula (1) in which 1. is a divalent group of Formula

2
A

(3) or a divalent group of Formula (4).
That i hat ai . unit structure of Formula (1) in which L' is the
That is, a polymer that contains the unit structure of Formula (1) in which L. 1s the
divalent group of Fornula (3), a polymer that contains the unit structure of Formusa (13

which L' is the divalent group of Formula (4), or a polymer that coatains a combination



2, 2-di net hyl - n- propyl car bonyl oxy group, a 1-el hyl-n-propyl carbonyl oxy
group, a cycl opentyl carbonyl oxy group, a 1-nethyl-cycl obutyl carbonyl oxy
group, a 2-methyl -cycl obutyl carbonyl oxy .group, a

3- et hyl - eye! obut yl car bonyl oxy group, dll,Z-dinethyl-cyclopropylearbonyloxy
group, a &“,u]?’ésg'LIHREHK“){&G&X%&P% QRYldeqr bonyl oxy 13 group, a

1- et hyl -cycl opropyl ear bonyl oxy group, a 2-ethyl-cycl opropyl ear bonyl oxy
group, an n- hﬁmlcaﬁl}@wh%xmﬁwm, 1e, k2, e RAyle indgentstisar Gonpyltiokxy group,
a 2-net hyl - n-pentyl carbonyl oxy group, a 3-nethyl -n-pentyl earbonyl oxy group,
a 4- met hydroilp, RENLHGAEAION Yk Oxy a @F OteRy géoub, dn dilyrerdhyd, amabyibyy garipony| oxy
group, a.%l,z-dinethyl-n-butylearbonyloxy group, a

1, 3- di metdnyihe ardwpt ¥ beawhooy, @uitrg poup, areac?] grodpnaet doyloxy-dyoriy lkeariosny | oxy
group, a 2, 3-dinmethyl -n-butyl carbonyl oxy group, a

3, 3- disret grytip, n-chatpydatai biop yl toxigrigeaby) stucturetdspclinabiyt glogar@ony| oxy group

a 2-ethyl-n-butyl carbonyl.oxy group, and a .

1, 1, 2- t r | sestbination-op Hsss 1 a6 Bonyemk grappot p2rbpmd 2r9ubadh eHE §PBRE"@8HE%I ni ng a
tertiary-carbon structure, a tertiary butyl grqup 10can he.preferably used.
[0028] Exaifphasuimyt geueyel 4 fUmRprdogray aflﬂgﬁfﬁb‘g‘ ‘ésilgd“‘gy@ﬂi’e“ 41851~ gr oups
such as a cycl opropyl group, a cyclobutyl group, a cyclohexyl group, a
1-nethy|-@¥%@6bentyl group, a 2-methyl-cycl opentyl group, a

3T OGRS By 8. L YL R . it
s 5 S I 508 SR A3 MR AT GO s

2 _ i -cycl obutyl group, a

2, 4-di met hyl, S,CcM&]tv(ngﬂ Yo QY RpefityB pin@l AeiyhylGY BhObEOYD, Or oup, a
1-n-propyl-cycl opropyl” group, ‘a 2-n-propyl-cyclopropyl group, a

1-isopr 0Wln‘eﬂWﬂﬁﬁ$F@(‘buﬂ ROURethd ] -A-UuS@REGORY bi-1Cl-ginepiidpyprogyogipup,a
1,2,2-trinethyl-cycl opropyl group, a 201, 2,3-trinethyl-cyclopropyl group, a
2

2

a

a

-ethyl -1 -nmet hyl -cycl opropyl group, a 2-ethyl-2-4nethyl-cycl opropyl group,
nd a 2- etthyhex3d grivpyh 1 apethepn-ppyly] gropm 2-Actofoviadnédter¢drak i sed from
damar dane or norbornene can al so be used. 25[00291 A preferable structure
"1 olrsmul Bne8yl-carnid cone, b d-mbihyhrasnial gypanc bl clipedyandutil 1aw: fnt eger  of
1to 4. ~The structure of Formula (4) can be one in which 1&,2 is a

sul fonyl GRdipeibyl-arbotl Bony a dPodipectpoosoitHEowd e TPHAY - BRYARIRYEPL he
unit structure of Formula (1) used. in the ,

a 2,3-dimethyl-n-butyl group, a 3,3-dimethyl-n-butyl group, a I-ethyl-n-butyl group, a

i
2 ’
, 2, 3- tri Rl eVeh ey pupgs 0Rpdin il -ty iyl 2romt, hyiketbyleh-pppgbgiougr oup, a
e
d

2-cthyl-n-butyl group, a 1,1,2-trimethyl-n-propy! group, a 1,2,2-trimethyl-n-propy! group,
a 1-ethyl-1-methyl-n-propyl group, and a 1-ethyl-2-methyl-n-propyl group.

20 [0024]  As the C 4 fluoroalkyl group, a completely fluorinated (perfluorinated)
aroup or a partly fluorinated (monofluorinated, difluorinated, for example) alkyl group
can be used.  Examples thereof include a fluoromethyl group, a fluoroethyl group, a
flnoro-n-propyl group, a fluorcisopropyl group, a flucro-n-buly! group, 4 Huoroisobutyl
EIOUp, @ 1LUoro-sec-buiyi group, and « fuoso-iei-butyl group.

25 (00251 Examples of the acyl group include Cojp eyl groups such as a
methylearbony! group, an ethylearbonyl group, an n-propylearbonyl group, an
isopropylcarbonyl group, a cyclopropylearbonyl group, an n-butylcarbonyl group, an
isobutylcarbonyl group. a sec-butylearbonyl group, a tert-butylcarbonyl group, a

cyclobutylearbony! group, a 1-methyl-cyclopropylcarbonyl group, a



14 present invention can contain, irrespective of the selection of L1 or
associated with the selection of LE, a polyner that contains the unit
structure of Formula (1) in which TE is _a divalent group of Fornula (5), a
pol ynmer that contains the unit structuré of Formula (1) in which TEis a

divalent:gﬁgggkg%%ﬁﬁégﬂhgbgﬁ%6%%%Tg%ﬁgkxggﬁﬂ&m@;@%gﬁhains a conbi nation of

5t hese uni s, thé polyner used in the present

i nvention_gan. be 1210e; AN BU0S- bl akitink| Sbupiet ure of Formula (1)
in which iﬁ@?gpgﬁgtﬁﬁgg eé%ig 6ﬁgq§% %ornupa (3)? %heyunit structure of

For mul a (fﬂ»)neh{éll—\‘l'fﬂu@}hczkgoﬂl}ﬂ ckd\g, il Viadigrthyghopipp@tarbonyngrau( 4) ; the unit
structure of Formula (1) in which Ti is the divalent group of Fornula (5);
the unit A9skheBYIUE-Broplldaaiom] @o(d)a 1,2-divhitbhl-T-prapyldabtengt] galiprnd  group of
Formula (6); the unit structure of Forrmula (1) in which LI is the dival ent
group sof Femhyuh-ard3)caamohyTEoug, 4 tyelaicuple@ntonyt gupprof Fornul a (5); the unit
structure of Formula (1) in which LI is the dival ent qroup of Formula (3)
and TE i sl-tieéwdtcydbleriylcghboupl mpukarkmiedy-eyclobectiPty! ¥o e flure of Fornul a
(1) in which LE is the dival ent group of Fornula‘ggA”%hd TE is the

15di val eni-ﬂg»ﬂb’drm’@ﬁblﬁmlrcﬁﬁwaﬂ(&3‘?‘;‘Paﬁlﬂeg“dh’f“fﬂ’%lf“ryﬁk’tpm- SOt BB ¥ 1) in which
LE is the_ dival ent group ?f_ ornula (4 :ﬂn?‘T% i S tPeqdhva;ent,group of
Formul a (&}-dipethy-eEra s Rt Stn@se? Tt e PROPicase fﬁﬁgﬂTiln For mul ae
(5) and (6), each of R4 ~R5 and R6 is Chi | .group, a CIA

f 1 uor oal k ?ﬂ%ﬁ8ﬁ$ﬁnﬁPH9ﬂP%%@ﬁ%ﬁ%hﬁgngﬁnggbfgﬁﬁ%Q%#aan al |yl oxy group, an
am no, 20grou a cyano. group. htrQ.gro . | ,.@roup, an acyl oxy
groupﬁga @8F@B&?46%§3%¥&§“g%86%=ggﬁﬁ%?ﬂfﬁgggy?§¥?ﬁgr‘ggggbon structure, a

cyel i e, 2 KHlcoBl 4Ry 06 Bo RATRIRRL LONeR L ReRcicomndycacly. of nd, 15, and nd

is an integer-o _ uor oa ene group, a cyclic alky)ene
group> ory ,@:Elliﬁ!:iﬂ?f[—h%ﬂtﬂéa}b&ﬂf@ ?ﬁ}_upg&@ 1 bhgmiKn- ik gedrbuind webdpyn gi \ |

25acyl oxy group the group containing a tertiary-carbon structure, and the

cyclic aIngmgamypwbhhmﬁﬂb@g@gﬂﬁmﬁ%Qapﬁhkﬂ@ﬂnabQManbandmmmused. As each of
t he fluoroal kyl ene group and the cyclic al kyl ene group, those groups

exenpl i f i 2d-cubenel-naduonerbinydgroapco Aidiatihyhn-oaylchbond edour] 8034] As the
pol ymer included in the adhesive conposition of the present 15 invention,
a copl ynbethyhatbuodatrboms ghatpha Rhghylmi-butgicrbonylrgsowf, aRdenul a (1) and t he
unit structure of Forrmula (7) can be used. [0035] In Formula (7), L3 is
the di val eif2-ginouylofpiepyleubany!3yoar. Fornmula (4), while T3 is an al kyl ene
group, a sulfonyl group, a carbonyl group, a C6_30 aryl ene gro p,

[0026] ~Examples of the acyloxy group include Cih acyloXy groups suchras a
methylearbonyloxy group, an ethylcarbonyloxy group,-an n-propylcarbonyloxy group, an
isopropylcarbonyloxy group, a cyclopropylcarbonyloxy group, an n-butylcarbonyloxy

20 group, an isobutylcarbonyloxy group, a sec-butylcarbonyloxy group, a
tert-butylcarbonyloxy group, a cyclobutylcarbonyloxy group, a
1-methyt-cyclopropylearbonyloxy group, a 2-methyl-cyclopropylearbonyloxy group, an
nepentylearbonyioxy group, & l-methyl-n-butylcarbonyloxy group, a
Z-methyi-n-butyicarbonyioxy group, a s-metiyi-n-butyicarbuiiylosy group, «

25 1 1-dimethyl-n-propylcarbonyloxy group, a 1,2-dimethyl-n-propylearbonyloxy group, a
2.2-dimethyl-n-propylearbonyloxy group, a 1-cthyl-n-propylearbonyloxy group. a
eyclopentylcarhonyloxy group, a 1-methyl-cyclobutylcarbonyloxy group, a

2-methyl-cyclobutvicarbonyloxy group, a J-methyl-cyclobutylcarbonyioxy group, a

1,2-dimethyl-cyclopropyicarbonyloxy group, a 2,3-dimethyl-cyclopropylcarbonyloxy



50r a conbi nation of these where the aryl ene group and the al kyl ene group
can be those groups exenplified above. Exanpl es of the al kyl ene group
in Formula (7) include G do al kyl ene grgups such as a net hyl ene group, an
et hyl ene group, an n-propyl ene group, i sopropyl ene group, a

propane yile CRHX BN BROUP- AL LA HhYHEn8o 8
sec-butyﬁégggq& Hg &Rkﬁﬂﬁjk ﬁ@éj% Igrlloup cagd %a?tsétlarugﬂggpg(ﬁlkylene

groups sugh, As ﬁ%ﬁﬁ&ﬁ@ﬁﬂ@gﬁoﬁadH%%m&&PH@cmukaﬁ%h?bﬁyghﬁneagroup in Fornul a
(7) can be a phenyl ene group or a naphthylene group that is substituted or

unsubst i tuh Ryl ADeh i 1EOBIIA ek y(chduis ars-bethal-dipealykatbogy bup pofupFer nul a (8). In
Formula (8), each of 15R7 and R8 is a C1_10 al kyl group, a G .4 fluoroalkyl

group, a hydiugxy-gnolpubaylaly grbuig mdupdinanthdhi-phiglonbgnplopy genipami no gr oup,
a cyano group, a nitro group, an acyl group, an acyloxy group, a carboxy
group,5 a yedipetbplat-aitylaaghayteytaremy adat-dioreUstimdettilcarbonyleye Biasped kyl

group, or a conbination of these, each of n7 and n8 is an integer of 0O to
4, and T4.2dlimehglkpleteriymalyy gowuk2ohgimagpdupbutiiceReBYAYY S5 Bud, a ©6- 30
aryl ene group, or a 20conbi nation of t q Ky roup, the

G 4 f1 uot-daikgthylgr-bupylcarbyley srgiedg; aﬁﬂé‘awykgﬁvnﬁ@éﬂﬁllﬁhg group

cont ai ni n erti carbon structure, t he

al kyl ene gP@ﬁtnkﬁﬁ"??ﬁﬁﬁﬂ@ﬁ??ﬁpzTa8§é %&@Pfﬁ%f?#%ﬁfyiagégyggﬁgggpused

' hi th i
Fanct onal ot8g) cont Al Bbdite o Pl BB FELRE oA Cpsie e @

functkpn mqrgbahmggikegutes for a hydrogen atomon a carbon atomto form
quaternary ca 1 es of an organic group bonded to carbon in the

tertiary-car lP t FRACHYE F s bGL Hﬁ%caﬁlll@f |g,1 &prHcElﬁd@Q?Q c@’«@h@dlﬁ?lt A¥hpaeMp, an
et hyl group, a propyl group” and aryl groups such as a phenyl group.

Among t hege, cy%k%;ﬂy %r (ﬂr o4l Qyulc%tﬁ?f iefrenahlcyclasedil pang, & m&ﬁ(ﬁﬁﬂll@,clopanty}ert iary
butyl group having ree nethyl groups can be preferably used. {0037]

Exanpl es @by he- ﬁ@myrrewupadyu dolha sacbesl-velgerpogidipon 1 efhyl eclpbesknt
invention may include the follow ng polynmers of Fornulae (1-1) to (1-42):
CF3 - CH2- @b aCFa3het-opdl ebhufsl-g2)up, a 3-ethyl-cyclobutyl group, a 1,2-dimethyl-cyclobutyl
15 group, a 1,3-dimethyl-cyclobutyl group, a 2,2-dimethyl-cyclobutyl group, a
2,3-dimethyl-cyelobutyl group, a 2,4-dimethyl-cyclobutyl group, a
3,3-dimethyl-cyclobutyl group, a 1-n-propyl-cyclopropyl group, a
2-n-propyl-cyclopropyl group, a l-isopropyl-cyclopropyl group, a
2-isopropyl-cyclopropy! group, a 1,2,2-trimethyl-cyclopropyl group, a
20 1,2,3-trimethyl-cyclopropyl group, a 2,2,3-trimethyl-cyclopropyl group, a
1-ethyl-2-methyl-cyclopropyl group, a 2-ethyl-1-methyl-cyclopropyl group, a
2-ethyl-2-methyi-cyclopropyl group, and a 2-ethyl-3-methyl-cyclopropyl group. A
monovalent organic grovp thal is derived from adamantane or norbornene can also be
used.
25 [0029] A preferable structure of Formula (3} can be one in which R' has a cyano
group and nl 1 an integer of 1 1o 4.
The structure of Formula (4) can be one in which [.%is a sulfony! group or a
carbonyl group.

[0030]  The polymer that contains the unit structure of Formula (1) used m the



CF3 C-)--- 1 CF3Formula (1-3) CH3 OH Ocl0 ) -CH2 -Ce"CH Il CH3 OH OCF3
FI GaC CH2-0- Fornula (1-5) -CH2-CE--CH Formula (1-6) -CH2-CECI A Fornul a
(1-7) 18 CF3 Fornmnula (1-10) CF3 C -121130- CH2- C=CH

present invention can contain, irrespective of the seleetion of L} or associated with the
selection of L', a polymer that contains the unit structure of Formula (1) in which T'isa
divalent group of Formula (5), a polymer that contains the unit structure of Formula (1) in
which T' is a divalent group of Formula (6), or a polymer that contains a combination of
5 these unit structures.
[0031] That is, the polymer used in the present invention can be a polymer that
contains the unit structure of Formula (1) in which L' is the divalent group of Formula
(3); the unit structure of Formula (1) in which 1.! is the divalent group of Formula (4); the
unit structure of Formula (1) in which T! is the divalent group of Formula (5); the unit
10 structure of Formula (1) in which T' is the divalent group of Formula (6); the unit
structure of Formula (1) in which L' is the divalent group of Formula (3) and T! is the
divalent group of Formula (5); the unit structure of Formula (1) in which L'is the
divalent group of Formula (3) and T is the divalent group of Formula (6); the unit
structure of Formula (1) in which L' is the divalent group of Formula (4) and T' is the
15 divalent group of Formula (5); the unit structure of Formula (1) in which L!is the
divalent group of Formula (4) and T is the divalent group of Formula (6); ora
combination of these unit structures.
[0032] In Formulae (5) and (6), each of R, R®, and R% is a Cy.10 alkyl group, a
C1.4 fluoroalkyl group, a hydroxy group, an allyl group, an allyloxy group, an amino
20 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
fhese, and each of n4, n3, and n6 is an infeger of O {o 4, T is a fluoroatkylene group, a
eyelie alkylene group, or 4 combination of these,
[0033]  As e g aikyi group, e Crag Huorcaliyl group, T acyl group, the
25 acyloxy group, the group containing a tertiary-carbon structure, and the cyclic alkyl
group, those groups exemplified above can be used.
As each of the fluoroalkylene group and the cyclic alkylene group, those groups
exemplified above. alone or as a combination, can be used.

[0034]  As the polymer included in the adhesive composition of the present



cl 4 --cH2-c_recH 0-cH2-c--acH Formul a (1-11) 0-0-12-C-=CH 04-
-Cl-12-CE-CH -CH2-C---=-CH ,CH2-C=z-CH CH2- Ca, CH Formul a (1-15)
-CH2- CE--CH HC=C- CH2' N HCGCH2, N, CHZ--%CH CF3NCCF3 NCH2-C-a--CH 21

10

15

20

25

invention, a copolymer that contains both the unit structure of Formula (1) and the unit
structure of Formula (7) can be used.

[0035] InYormula (7), L} is the divalent group of Formula (3} or Formula (4),
while T? is an alkylene group, a sulfonyl group, a carbonyl group, a Ce.30 arylene group,
or a combination of these where the arylene group and the alkylene group can be those
groups exemplified above.

Examples of the alkylene group in Formula (7) include Cy.j9 al kylene groups such
as a methylene group, an ethylene group, an n-propylene group, an isopropyliene group, a
propane-2,2-diyl group, an n-butylene group, an isobutylene group, an sec-butylene
group, a tert-butylene group, and particularly Cy.4 alkylene groups such as a
propane-2,2-diyl group.

The arylene group in Formula (7) can be a phenylene group or a naphthylene group
that is substituted or unsubstituted.

T3 in Formula (7) can be a divalent group of Formula (8).  In Formula (8), cach of
R and R*is a Cy.10 alkyl group, a Cy.4 fluorcalkyl 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, each of n7 and n8 is an integer of 0 to 4, and T" is
an alkylene group, a sulfonyl group, a carbonyl group, a Ceg arylene group, or a
combination of these.

As the alky! group, the C.4 fluoroalkyl group, the acy! group, the acyloxy group, the
group containing a tertiary-carbon structure, the cyclic alkyl group, the alkylene group,
and the arviene group, those exemplified above can be used,

{GU30]  n the present inventiois, the “group cuntaining « el carbon structure”
means a functional group containing a tertiary-carbon structure, in which the functional
group substitutes for a hydrogen atom on a carbon atom o form quaternary carbon.
Examples of an organic group bonded to carbon in the tertiary-carbon structure include
alkyl groups such as a methyl group, an ethyl group, and a propy] group and aryl groups

such as a phenyl group.  Among these, a methyl group is preferably used, and therefore,



HOOCH3 IIl & O C 1 HOCH3 CF3 Wbt - OH CR3Fornula (1-24) 0+ -CH2- CH=CH2
OH CF3 1 O Il O0CF3 HOCH3 OHFormula (1-25) | 0CO-) -CH2-CH. ---CH2 | HOCH3
CH2=- - - CH- CH2- O- _
16
a tertiary butyl group having three methyl groups can be preferably used.
[0037] Examples of the polymer used in the adhesive composition of the present

invention may include the following polymers of Formulae (1-1) to (1-42):

0 CF3
il
HC=C-CHy-0— E@—o@c—@o% —CHy-C=CH
CFs Formula (1-1)
CF3

ho=c-ctro— {0t oo} —owemes

Formula (1-2)

CFy
HCEC~CH2'O—“~(-©* @—o—@-c—@of
CF& Formula (1-3)
CH; [ OH
{igo}mcr{z C=CH
CH3
CFs

HC=C-CH,-0— {—@— «@-0@0—@—03—

Formula (1-4)

CH3
%} doﬁ— —CHyC=CH



CH2=CH- CH2- 0- CH2=- CH CH2- 0- 22 C173 CNCF3 CF3 CF3 CF3 CF3
- CH2- CH=CH2 Fornula (1-26) -CH2-CH=-CH2 Fornula (1-27) -CF12-CH. =CH2
Formul a (1-28) CH2=CH CH2 CH2=CH CH2 OCF3 it OCF3

CF3 , C112- CH=CH2 NCHz- CH=CH2 ) - CH2- C=- CH2 Formul a (1-29)

- CH2- CH=CH2 Fornmul a (1-30) CFy

_ ‘ =
HC=C-CH-O— {—@O‘@‘?“@'O% —CHy-C=CH Formuia (1-5)
CN CF3

CFy
HC=C-CHy-0— %Q-o@(;:—@—o-}— —CHy-C=CH  Formula (1-6)
CN CFs

CPy

CN
l
HC=C-CH,-0— {—@—o@—?—@—o—} —CHy-C=CH Formula (1-7)
CFy

HC=C-CHy, N,CHszECH
HC=C~CHy “CH,-C=CH

0 t ?F‘”’j
i =
HC=C-CHz0 %@g@’ |
CFq Formula (1-8)

CH;

HC=C-CHy-O— @_O@%—Q—O+ —CHy-C=CH Formula (1-9)
CFg CF,

CF3



[0038.] in the synthesis of the polynmer that contains the unit structure of
Formula (1), a | inchonal group having a hydroxy group can be introduced at
the termnal or in a side chain of the Eolyner during the steps. e
ilycitoNy gioupsodjeei Jogenat reaction,®w th a nonohal oal kyne (the hal ogen
is fluorine, chlorine, bromne, or iodine, for exanple) or a nonohal oall"ne
(the hal ogen is quorlne chk@rlne brontﬁ@a or iodine, for exanple) to
forma car |(p’ b n@ga é: Z,y e)(}.o%car bon- car bon doubl e bond
(an al ken ﬁ at 't erm n a si ¢ha Al tiesrmatd Mely, a pol yner
containing a hydroxy groq@gak:éhte{n1nal OFsin a side chain 26 is

subj ected to a reaction Q a ehyﬁﬁgh A Lcem}{eactlog mﬁtp a

di hal oal kyne (the hal iiorln c ne,\ br i odi ne or
exanple) or a dihaloaﬂggzgh S %tneeﬁéﬁf ??%e brom ne, or

i odine, for exanple) to fHEsCTH@EOBON- caffon HOpCErpRdH( an al kyne) or a
car bon-carbon doubl e bond (an al kene) in the main chain of 5the nolecule.

[ 0039] The adhesi ve conposition of the present invention can be a coating
m xture containing an organloOsoIvent Th F‘Wiscosity of a solution of the

pol yner t hgtc=ontai @e.«t _@u@t@ (1) in the organic

solvent is preferaély mnt §) angeof |0. iil to 5 ?00 Paa‘ @hlch can
make the coating m xture # a?%%% spin cﬁﬁhlng Th organic
solvent is not particular § %éh }{Lceenysable i n other

sem conductor fabri cat stiep and /< rably a ketone_ such as

cycl ohexanone, nethyl%%%i)ﬁﬁ”@iﬁ" sBranohEl2 & pél yhydri ¢ al coho
such as nononet hyl ether, ndnoet hyl monepropRylc2ther, nonobutyl

et her, and nonophenyl ett}etr; OfCier-Dylene

gﬁycol et hyl ene gl yco
nonoacet ate, di ethyl ene glycol, diethylene egcoI nonoacet ate, 15propyl ene
gl ycol, propyl ene glycol nDn cetate di pgppyl ene glycol, or dipropylene

gl ycol nonoacet at e, or eof cyclic et such as
di oxanes; SMF%@“@EwéT“ Féi?@ é? égta &ty
acetate, ethyl acetate, yI acetate I pyruvatF eth& yruvat e,
nmet hyl nethoxyproplon. And -thyI ro i onat e. @W‘ n&@ be used
al one or as a nlxtur~ Ws @ 20{0DACECEH t he adhesi ve

conposition of the enbodi nent of the pcg ént i'nvention, a commonly used,
m sci bl e additive such as an additional re5|n for enhanC|ng t he perfornance
of an adhesive, a tackifier, a plast|C|zq£ an adhesive aid, a stabilizer,
a colorant, and a sortagtanl he f 31 ;ﬂprOV|ded that the o not
' G

150

a de
i npai r esEEEGHCH eotuHe @ (QS@' —QB0@2L-Bs1t-he

addi tional resin (polyner fd5 enhancin e performance q 2 adhesi ve, an
addi ti on pol ymer or Jonde¥sation poly tich as pol yeSara( Bgﬁystyrene
pol yi m des, acrylic W Racy V)| @ mar s—orgedmyl ether), phenol
novol ac, napht hol nov c)| pot’ ycthér poi yam des, and pol ycar bonates can
he used; and a pol ymer co®taining an dmatic ring structure such as a
benzene ring, a naphthal ene ring, 27

crs
HO=C-CHy- O~ “{‘ O \ p C <_ (”)}-
“ormula (1-14
CF, CI* Formula (1-14)
M= - -5} ,\.{32‘24 EECH

HG:G—CHy C=CH
b—}{§0+ ~CHy~C=CH
Fs



an anthracene ring, a triazine ring, a quinoline ring, and a qui noxaline
ring is preferably used. [ 0043] Exanples of the additional resin

(pol yner) include addition polyners thqg contain, as a structural unit, an
addi ti on-pol yneri zabl e nononer such as benzyl acryl ate, 5benzyl

met hacryl ate, phenyl acrylate, naphthyl acrylate, anthryl nethacryl ate,

ant hryl net hyl nethacrylatéﬂD%ﬂ@H‘ ~0 droxystyremaﬁzbenzyﬂ{V|nyI et her,
and N-phenyl nal ei m de, an ande -Ol polynerqgsuch as phenol novol ac and
napht hol novol ac. [0044] th a Itignal ¢esi tedlyne=CHa pol yer
containing no aromatic r|n Og tur: (S0 used. Exanples of the
pol ymer i ndiGeE-deld2on A 48—1he only structural
unit, an addition-pol ymeriza I nnnoner onggl ni ng no drosmata (¢-150 ng
structure such as aIkyI acry es al kyl thacrylatcs vi nyl ethers, alkyl
vinyl ethers, acryloni el el mal ei c
anhydri des. [0045] The | %&5] é;%?'h ?&%’19 resin
(polyner) may be a 15hon0pokyner or a copolyner The addition polyner is
produced using an addition-polynerizabl e nononer. Exanples of the

addi ti on-pol yneri zabl e nononer include acrylic acid, nmethacrylic acid,
acrylic acid ester conpoumgg Geﬂﬁﬁgkyllc aci d est@mlcqﬁggggds acryl am de
conmpounds, met hacryl am de nyl conpoyﬁ styrene conpounds,
mal ei m de conpounds, nal ei drldes un{g+@ea32p[0046]
Exanpl es of the acrylic aci §¥ cl ude nethyl acrylate, ethyl
acryl ate, d&CnW*@Hmﬂ)——a @ cycl ohexyl acryl ate,

benzyl acryl ate, phenyl Iate anth YJtyI aeryhaﬁﬁmkaﬁhMgroxyethyl
acryl ate, 3-chloro-@Ayd rox yprdﬁwh aeryi 2- hydr oxypr op acryl ate,

2,2,2-eilluoredt %;c[@ﬁ.t WC&QF@E&L‘I&,
2- br0|t|Oet|Iy%@§/ ate; 4(9I )

252- met hoxyet hyl acryl ate,
tetrahydrofurfiffyl acrylate,

2- ngyﬂyl %P%danantyl acryl ate,
5-acryl oyl oxy- 6- hydr oxynor bor nene- 2- car boxyl ic-6-1actone,
3-acryl oxypropyltriethoxysilane, and glycidyl acrylate. [0047] Exanpl es of

the nmethaerylic acid nds incl ude cryl ate, ethyl

nmet haeryl at e, nmmﬂﬁgﬁ'm éwaw |wr§$¥¢ﬁﬁaWaw

cycl ohexyl nethaerylaﬂﬂ BénzyI 2net hacr krngﬁfacrylate

ant hryl nmet hyl nethacrylate 2- ]ﬁ -thac 2- hydr oxypr opyl
2 2,2-trichl rQﬁthyI

met hacryl at e, 3,22
nethacrylatejﬁgzbrog%%t yI t acryl ydroxybutyllﬂﬁFﬂﬁ Wate,
2- met hoxyet hyl et hacryl,ztt $§¥etrahﬁﬂﬁglurfuryl met hacryl at e,

yla

2- met hyl - 2- adamant AC ,
(fP fiofr ) a?aoxyl [ 3{26cl"a%{_]0ne

5- net hacr yl oyl oxy~ ¥

3- et hacryl oxypropyl tri et hoxysj T yci dyl net haeryl ate, 2-phenyl et hyl
met hacryl ate, hydroxyphenyl nEthacryl ate, and bronophenyl nethacryl ate.
[ 0048] Exanpl es of the acrylam de conpounds include aeryl am de,

10N- net hyl acryl am de, N-ethyl 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. [ 0049] Exanpl es of the
nmet hacryl a. m de conpounds i ncl ude net hacryl am de, N-nethyl net hacryl am de,

N- et hyl net hacryl am de, N—benzylnethacrﬁbanide, N- phenyl met hacryl am de,

N, N- di et hyl net hacryl am de, and N-ant hfyl acryl am de. 15[ 0050] Exanpl es of

t he vinyl conpounds include vinyl alcohol 2- hydroxyethyl vi nyl et her,

met hyl vinyl ether, ethyl \gmyl etheryc , vinylacetic

acid, vinyl | or y } Gt nmet hoxyet hyl
vi nyl etheriﬁtnﬁygﬁxﬁi gﬁéf>_§ "ngyé ¢ geant./ @O%i] Exanpl es of the
styrene conpounds i ncl ude yrene, opqyst’yr efélz: 200h1 or ost yrene,

br onost yrene, net hoxystyr egay eyano $ene and acetylstymmméd(llm [ 0052]
Exanpl es of the mal ei m de D i ] Pkggc met hyl mal ei m de,
N- phenyl mal ei m de, N-cyclh 8hexy @k : hen§§ naleﬁﬁ;de and

N- hydroxyethylmalci IT) d e [0053]Th #oi ecui ar weigiU)cu a the 25
adhesi ve conposition of the present invention is, for exanple, 1,000 to
1, 000, 000, 3,000 to 300,000, 5,000 to 200,000, or 10,000 to 100,000 in
terms of weight average mglmeg ular melght [0 WerciHhe-aggi tional resin

(pol yner) cl.uded th e5| it f resent invention,
t he conten “ﬁr@HfﬂQn@ﬁé @ Qr e E> 0 to 40% by
mass, 0 to 20% by nass ito 199beqnass H®ob5] Chire r@Ekifier is added
so as to control theg d ~ 8f stl the V|sc05|t¥0”@ag Lhﬁ surface
state. The tackifiE e SR GEteRat om0 1 He

vi scosity, and specific exanples thdi@pf |nclude al i phatic petrol eum
resins, aromatic 5 petroleumresins, aliphatic/aromatic-copolynmer petroleum
resins, aticyclic hydrogenated petrol eumresins, al kyl phenolic resins,
xyl ene resins, coumarone-indene resins, terpene resins, terpene phenolic
resins, aromatic-nodified terpqﬁg_réstﬁ§ hydr ogenat ed t er pene resins,
rosin resins, hydrogenated rosifn-resi beroportlonaHQéCEQSHn resins,
di meri zed rosin resins, and est®BFFFbet t%si N resins, thlch are used al one
or as a conbination of two €8ar nore NC t hese. onCéht—@ECHhe tackifier
can be 0 toﬂ@&cp;mgzso 3(% ss of the main
conponent of the adhesive corposition, icth r. When the anmount
of the tackifier exceedsci00 part &y nass, sﬁﬂf &a¥ becone
i nadequat e. Therefor gg aaac }{ PRI By apl y
within the range of 0\t 10 ss “an urther preferably
within the range of 0 to 50 partsC%% nass [0056] In the present invention,
t he adhesive conposition of the present invention ()

O

I c\ c=cH
CF3 HC C-Co\u ory, NH
-0 Or0= O 00000
CFy Formula (1-

w—@oow

4;3



is applied by spin coating to a material to be bonded such as a substrate,
foll owed by baking at 50 to 300C to form an adhesive | ayer, onto which
another material to be bonded that is of the sanme kind as or of a different
kind fromthe preceding material is 20applied to achi eve bondi ng, thereby
obtaining a lam nate that includes |layers of the material being bonded and
t he adhesive | ayer interposed hgtween the | rs of the material being

bonded. Th he @ hechpmimaicgifmy be
subj ect ed &Bhpfggeggiﬁ% {Héiiémﬁg;%flb apove’ r splﬁm%oatlng? e

adhesive eul liposi iWDul d e pA C .34kl |dm@nt|oqqﬁﬁ§h(q@95udes an organic
sol vent can be suitably used. [0057] As the material to be bonded to

whi ch the adhesive conposition of the present i nvention can be used to form
a lanminate, an inorganic materi@ such as si¥Fxon, silicon oxide.. glass,
and si i comiteiflesya et E_er!‘ n}aw@hﬁ"@dmﬁﬁz or a
resin materiaf such as pol yam“de r&si ns, é e r'esi ns, epoxy resins,

pol yacrylic 30 resins, polynethacrylic resifEs thQ@n;@xggole resins,

pol yhydr oxyst yr ene resins and benzocycl obutene resins is used, for

exanpl e. As a support to mhlch t he adhes e conposition of the present
i nvention can be used, silic ate su strates resin
substrates,C&Qéﬂmﬂeamhd) @ @ - [0058] In the

applied to the materiab to pondegd for exanple) by spin
coating or a si n’%@a@ @) @ f—-(tl—lhzeC&theHbve | ayer formed is
preferably not smal€r thafi 0.1)tm pan reater than 200 km 10Wen the
adhesive layer is used in éﬁgbnlcod@ﬁ&tor fer or the like and the
adhesive layer forned on a material being bonded is too thin, the adhesive
| ayer cannot follow the surface as erltles at mﬂe time of bondlng
resulting in a possible occur euof VO tﬁ nen too thick, the
adhesi ve Iayéﬁﬁfﬁﬁfhdﬂéaamcr e “éf;“ of the adhesive
layer is desirably 1 p.mto 50 kn1015Exaanes [0059 The present

invention will be descrl ed rﬁﬁﬁﬁﬁg . DI’}/ Exarrbpelsﬂialﬁhgﬁbrrpar ative
C

present invention, when the adhesive co OSI Fon (as gm%qﬁgtpg4ﬁ1xture) i's
0

Exanpl es. The scop ,Nnot limted to
t hese. GPC anal ysi e o talned |n Synt hesi s
Exanpl es below is 20carr|ed GOy usiHg t H ol | owi ng devi ces under the
-foll ow ng neasurenent conditions. Device: an integrated high-performnce
GPC system 1-11, G- 8220 GPC nanufactured by iosoh Corporation Col um:

K. 12-0" is. .F804 Colum iefl 1lpeidi Urc 4U-C. 25Solvent: THE F 1 MAL rate:
1.0 m.,/mnute



St andard sanpl e: polystyrene Detector: Rl [0060] Synthesis Exanple | 31
In a three-necked flask equi pped with a stirrer, a thernoneter, and a

Di ntoth condenser, 54.56 g of 4,4'-dichlorodi phenyl sul fone and 67.25 g of
2, 2- bi s(4- hydr oxypheny! ) hexal 1uor opr opade were di ssolved in 753.46 g of
1-net hyl - 2-pyrrol i done, to which 28.88 g of potassium carbonate was added,
fol |l owed by 5subjecting the systemto ¥&pl acepent with nitrogen. The

resul tant Wm%@%@%wmé oit -bathrCa=a1QeC for 20 hours.

The reaction solution was s d-tolsuttion filtration by a
Kiriyama-rohto funnel, and to t filtFHie, a sol utifeaneh (1Nehydrochl oric
acid: 1-nmet hyl-2-pyrrolidone = 1: 9 was added so as to nmake the resultant
acidic, which was confirmed using a strip of |itrmus 10paper. Subsequently,
the resulting solution was added dro w% to a mxture of water:nmethanol =
1:9 for repr @ﬁg&mi@%-oﬁwco%rﬁﬂeﬁé%ﬂtam was
subjected to suction filtrati a Bughner funnel and was washed with

met hanol three tines, water twic& and HBt hanol thrd@rmileds-27h this order,
foll owed by drying the resulting powder in a vacuumdryer for 12 hours.
1510 g of the resulting powdercyas di sz{qﬂaved in 100 g of tetrahydrofuran,
to which 2.16 of potassiu rbon an . 6 B gyl brom de were
added, foll oﬁﬁéﬁﬁﬁﬁ“ﬁg%@f@?ﬂ&%e%ﬁﬁd@ g@flgux thr 20
hours. The resulting reaction Solution@®s subjectedif@uugtison filtration
by a Kiriyama-rohto funnel, and to the resulting solution, a solution of IN
hydr ochl oric acid: 1-nmethyl-2-pyrrolidone = 1:9 was z}dded so 20as to nmake
the resultant acidic, which Wik=€bnfiHzoed using a. StrisEHs t nus paper.
dﬁi}m

Subsequently, the resulting sqkutdn b fece,M xture of
wat er : met hanol = 1:9 thr repreczi ;%tatpiy?;n. Af €€ ropvmé?e addi tion, the

resul tant was.subj-ected _Q“_dxu"'é] "‘ |tk AT 1 dtCHytTOH=meHzand was
washed with r%f‘ﬁajr(fgf ﬁ?rbi dl V\ﬂ c a(élnédi oi l‘es in tinsutuci,
fuliovved by dfying W ic: 25vacdtim dryer fo£Fi12 hour $ormula (C2PC.  anal ysi s
of the resulting polyner conpound (corresponding to the conpound of Fornul a
(1-1)) showed the weight average nol ecul arcigei ght to be 19,000 in terns of

st andard pol yst é{iggeCHLO&?zlg)wS%r@gi()s _@g 20—}—32-CH2*CH:CH2
I
C

Fa CFls

N

Formula (1-30)



In a three-necked flask equi pped with a stirrer, a thernoneter, and a

D nroth condenser, 40.37 g of 4,4'-difluorobenzophenone and 69.11 g of
2,2-bis(4-hydroxypheny|)hexaf|uoroproPﬁne wer e dissolved in 558.56 g of

1- met hyl - 2-pyrrol i done, to which 76.71“d of potassium carbonate was added,
fol | oned by 5subjecting the systemto replacenent with nitrogen. The

resul tant was subjected to a reabtlon in _an wl bath at 190C for 20 hours.

The reactlonxﬁghgﬁkqmiw@s~Seg:%e egzke SQ;}+ <;}4@ tion by a
Kiriyama-rohto funnel, and he trat S onI@hnUN(hﬁﬁbochlorlc

aci d: 1- met hy1- 2- pyrrolld&M%GHﬂC@2"f~ ad (? the resultant

aci dic, which was confingd ‘ y fgg . Subsequent |y,
t he resultlng sol uti on -d xt-GHe—OH=wgldler : net hanol =
1:9 for reprecipitationcys i ﬁﬂgr chhe eyt ant was

subj ected to suction filtration py a Buc funne and was washed with
met hanol three tinmes, water twi ce, and nmethanol three tinmes in this order,
fol |l owed by drying t he resul ting powder in a(ﬁgcuun1dryer for 12 hours.

1510 g of the resulting powder ssol 00 g of tetrahydrofuran,
to which 2. 16Hy=ofHpéHas3un Ei @ﬁﬂi}r@Zpropargyl broni de were
reagfion to prq%ged under { 20
|oé fl?

added, thllowed by allow ng .
Fkﬂ ERLGRER, e o T retion

hours. The resultlng(ﬂéa@EHUﬁ}hdw-‘|on

by a Kiriyama-rohto f,u d to

hydrochl oric acid: 1 h Q - —%ééa@&ﬁeaﬁso 20as to make
the resul tant acidic, | clp was co v é% of litnus paper.
Subsequently, the resgmgh@g enl- Sadded opmnse Y0 a mixture of

wat ert het hanol - 1:9 for reprecipitation. After dropw se addition, the
resul tant was subjected to suctlon filtrat] Qn by a Eitiehner funnel and was
washedw t h nmet hanol three t Mter E nd met hanol three tinmes in
thi s order, CHe=Nthedhp—d Oa Fo f41-26Magliam dryer

for 12 hours. GPC ang IyS|s of th@ es tlng ol ymer conpound
(corresponding to t orhu F 22)) showed tHETREIGRY) aver age
nmol ecul ar wei ght to@ @ (ﬁ md@rg FdtgEeyrene. [ 0062. ]
Synt hesis Exanple 3 33 In a threggn ecked flask equipped with a
stirrer, a thernoneter, and a D wroth condenser 25.83 g of

4,4" - d|fluorobenzophenone

2> 5 i s( 4 HpRTER yB“%@%ﬂ%@ﬁ?@iﬁ Ry U S GH 1n

504. 22 g of 51- nethyl 2-pyrPol i 8bne, t occmhi Cify 21 82 g oflp@ha&qn@qy

carbonate was added, ug;;sélgiih f.epl acement with
nitrogen. The resultan ect eactlon |n an éil bath at 160C
for 20 hours. The reactﬁbn sol ution ﬁ%s subj ected to suction filtration

by a Kiriyama-rohto funnel, and to the filtrate, a solution of IN
hydr ochl ori c aci d: 1- net hy1- 2- pyrrolldonm3— 1:9 was

CHg=CH~CHy-O— {@0@—0—@ o}
3 -
CHa=CH~ C‘ng CFs C“? CH=CH,
Chg== CH CH5 ™ N\ GFq / CHy=CH==CH,
i “T“'C} \.}]"\\ J0) ~CHy CH=CH,
»."i d CFS

Formuia (1-35)



10added so as to make the resultant acidic, which was confirnmed using a
strip of litnus paper. Subsequently, the resulting solution was added
dropwise to a mixture of water:methanol - 1:9 for reprecipitation. After
dropwi se addition, the resultant was s%] ected to suction filtration by a
Buchner funnel and was washed wi th nethanol three tines, water tw ce, and
met hanol three tinmes in tmﬂzemércﬂm&o\/\ed by dr mw—tct}e*maesul ting
powder in a vacuum dryer f ;%;lljeuﬁsz 10 g oNthe resul ti ng powder was
di ssolved in 100 g of tetra droEjJran 7. T€HpofHpdt s si um
carbonate and_1.69 g of pro sdded) fol | oned by al | owi ng
a reaction pd{?})r%@e%d{zuﬁd—é 't T'ﬁe Tesulting reaction

sol ution was subjected to suctiogy fi l t | onCtF}e a Ki ri yatomnylabt-86f unnel ,
and to the resulting 20 ﬁ a sehutd en %@Eﬂcﬁ%

aci d: 1- net hy1l- 2- pyrrol w &Y= add ﬁ tHe?resul t ant

aci dic, which was confi rmed sing a strip of Ilths paper. Subsequent | vy,
the resulti ng; solution was added dropwi se to a inof waterdnethanol 9 for
reprecipilation. Alter dropwi se additthe resultant was subjected to suction
ion by a Buchner funnel and was%éaﬁﬁd 25and nethangl three tinmes in this
order, followed by dryi ng A Npowder in a%%"&?@%r for 12
hour s. UPC anal ysi s of QHes=CHS ?ng pol ymer £bygp unﬁlﬁ.c esponding to
t he conpound of Fornula (1- 3)) stipwed t he V\EICgIFﬁ ave aée Qgﬁl ar wei ght

to be 22, 00@yiR-tALEB1,0H-St.A @9‘ 63]] Synt hesi s Exanpl e

4 In a three-necked fl a 'R irre ‘oievladhéter, and a
Di ntrot h condensg ; i CH¥ 1 f one, 50.43 g of

2, 2- bi s(4- hydg he) @uu \ Q%T%Z ﬁr&}

52 2' - bi s(4- hydroxy- 3, 5 d| hydrcé{fy{ hetCiyi phenyepr opane were dissolved in
590.40 g of 1-nethyl-2-pyrroli &, to which 21.82 g of potassium carbonate

was added, followed by subjecting the systemto replacenent with nitrogen.
The resultant was subjected to a reaction in an oil bath at 160C for 20

hours. The reaction sol%ggmyxa@m@k ected to sys ItIF prt&ty,ation by a

Kiriyama-rohto funnel, eﬁog iltrate, & ution of I N hydrochloric
aci d: 1-met hyl- 2-pyrroli was addeg\qs agﬂzecmq&e;}tlpe resul t ant
acidic, which was confirnmed usj N 0 [ S paper Subsequent vy,

t he resul ti ng gHL,s(HACHaDad 2 @131;1 ure r.qet hanol =
1:9 for reprecipitation. After dropw se adgition, the rg%'ﬂﬁqﬁ%ﬁt @Z

subj ected to suctio onat i onChis a Btréhner . funnel and was washed with

met hanol three 15t Lgce[@[_m@ Paals d jrepfanetCHM@d=tCles in this
order, followed by drying the




resulting powder in a vacuumdryer for 12 hours. 10 g of the resulting
powder was dissolved in 100 g of tetrahydrofuran, to which 2.16 g of

pot assi um carbonate and 1.69 g of propgégyl brom de were added, followed by
allowing a reaction to proceed under |l ux for 20 hours. The resulting
reaction sol ution 20was sub ected to suction filtration by a Kiriyama-rohto

funnel, and to the resul ti 3sol ut| oI, IﬂD ol ufliton-@MH | N hydrochloric
aci d: 1- met f@ﬁlefﬁy@lﬁm @ . @ (t)o}_make t he resul tant
aci dic, which was confirne@Fusi ng a i p /O iLr Rysypaper . Subsequently,

i
the resul ti ng sol ution wascgdded dr(fi:ﬁa e to a 1111|ﬂa1tce~muﬁze(tlh’393| = 1:9 for
reprecipinnion. After drﬁm . "',us subjeeled Lu
uuLa filtration by a Buc f unrell. d S u%%ﬁblﬁLeﬁth met hanol three ||
mes, water tw ce, and net hanol threeatirres in this order, followed by
drying the resulting powder in a vacuumdryer for 12 hours. GPC
anal ysis of ihe resulting poIPymer conpound (correspond| ng to the conpound

of Fornula (1-4)) showed the*yei ght averag 5 WPl ht to he 26, 000
in terms of CHFGHaHda@d{po ‘ Pene] atyhesi—§ Fx@npl e 5 In a

t hr ee- necked fl ask qu| pped®© i td)F;a stl rrer, g7 and a Dinroth
condenser, 10. 4 4- di onltr 26. 54 g of
52, 2- bi s(4 hydrés he*)%e pan(eH’V\é%e ‘ssofwedild (1-204. 22 g of

1- met hyl- 2- pyrrolidone, to whi c‘ﬁ 33,1 10 g of potassium carbonate was added,
foll owed by subjecting the systemto replacenent wth nitrogen. The

resul tant was subjected to a reaction in an oil bath at 190C for 20 hours.
The reaction solution was subjected to suction filtration by a

Kiri yama-rohto funnel, 10andCip=ChE $Hitrate, a sol Yt i _{; | N hydrochloric
aci d: 1-net hyl-2-pyrrol i done TH=€HwEHzadoed so as to qﬁé He resul tant

acidic, which was confirmedtssing angtri p of Lk ry;gscﬂgpgﬂwcﬁ;bsequent ly,

t he resultlmz—sgﬂ{uggp@Wd)ﬂr e of water:nethanol =

1:9 for reprecipitation. Afdgretr drop resul tant was
subj ected to suction fildwation §3a Buchner uﬁnetmanddmam)washed W th

nmet hanol three 15ti De @ _E - @ neyp@ppichpr ee tines in this
order, followed by dr i the Tegpl i powder in a vacuumdryer for 12
hour s. 10 g of the resulting pbmder was di ssolved in 100 g of
tetrahydrofuran, to which 2.16 g of potassium cd@bonate and 1.69 g of
propar gyl brom de were added, followedjby all oW 115, ction to proceed
under reflux for 20dmurs The F‘BSU‘LHI%‘{NHG@FEIQBI SO u i'on 20was subj ect ed
to suction fij, {) E)a ndtothe resul ting
solution, a solut oF N h y1l-2-pyrrolidone = 1:9

was added so as to make the, resultant hdl Fgm"ﬁommqﬁ%f' rmed using a
strip of litmus paper. _6@_11_@_0“ O 09___}1

CF3

[0038] In the synthesis of the polymer that contains the unit structure of Formula
(1), a functional group having a hydroxy proup can be introduced at the terminal or in a
side cham of the polymer during the steps.

5 The hydroxy group is then subjovied W a reaciion, which is a dehydrohalogenation
reaction, with a monohaloalkyne (the halogen is fluorine, chlorine, bromine, or iodine,
for example) or a monohaloalkene (the halogen is fluorine, chiorine, bromine, or iodine,
for example) to form a carbon-carbon triple bond (an alkyne) or a carbon-carbon double
bond {an alkene) at the terminal or in a side cham.

10 Alternatively, a polymer containing & hydroxy group at a terminal or in a side chain



Subsequenfiy. the resulting solution was added U 'opwi se to a ni xture
oi')(" I :9 tor reprecipitation. Alter drop-wi se addition, the fesu
25filtration by a Buchner funnel and s washed with met hanol three tines,
water tw ce, and nethanol three tinmes i““ this order, followed by drying the
resul ting RWHRL] {oh RaMBEUWRGTY § el RiroHdo AR S reactionORh anahylsdiBy:ef the
resul ti ng pol'ynmer conpound gcorrespondlng, to the com pound of Fornula
(1-5)) sheyead)ihs ivehahte, aneriageraRiecyl dlinwebglanige)ne atliRatkenct(grms of
36 standard polystyrene. [0065} Synthesis Exanple 6 In a three-necked
flask equipped iMitdiw, shiofinebro@idcher ivvinet fer exande)eo B atirbonnddnser ,

10.76 g of 2,5-difluorobenzonitrile and 26.54 g of _ _ _

52, 2- bi s(uiphylshhdxyphiepyd))chexafiouandpnapable bwed ¢irdilsaw) vedie mmpopipof g of
1-nmet hyl- 2-pyrrolidone, to which 31.10 g of potassium carbonate was added,
fol | ovied thy nsddyuécti ng the systemto replacenment wth nitrogen. The

resul tant was subjected to a reaction in an oil bath at |190C for 20 hours.
The reacti on @8O0t | Bre whissivabpapesdon o BaBIEHH HIPHPALIOR H§PRNE
Kiriyama-rohto funnel, 10and to the filtrate, q‘splulion of 1IN hyﬂ&ochloric
aci d: 1- methyuIc POBMHYR MHeianie selvgiinad hs 3sas § o s otlionk S AV PEitt ant

i dic, which firmed ysi trip of litus, paper. nt 1y,
Ehe r esul S BR uE RORU G ofaeatiopin eBofe s shi S BRG E BRAAE
1:9 f | pitati g oAfter dropwise addition,  the. nesy MRS
subi ect ed "0t SUOVER M PAe i Sl BH BB b g3 SRt
met happl  thr jg%ﬁoﬁ;' 'gﬁé?rr%\é“ﬁitc%&v%m {8 Gt ;%gﬁ%ﬁﬁi hanRgbd biok R i8S s UskbldThs

order, follo ying the resultin owder 1 n a vacuumdryer for 12

hours. 306 QfndhiliBy E@Pihi dGeRONEE Va8 By SSAMRAULMaLOR] GeRinone,
tetrahydr%Purén} gb mhfé%]2élé gqgf p&fgssiungcarbonate and 1.69 g of

propar gyl 111@ﬂ19msgﬁn%ﬁ{e@)1@g ger-Lkphhawed pbyhadd oMedig] audheaatdmmeio/] plheceed
under reflux for 20 hours. The resulting reaction solution 20was subjected

t o sucti omohddthyl @tlic@mbiyoprolii felheamieodligd efhunned moanphdng! ¢ther elesulidtieng
solution, a solution of IN hydrochloric acid:l -nethyl-2-pyrrolidone = 1:9
was addedgisenlashylendpkeoithendaestatet dinthyawic giheol, WhitipHewad yed midnopestatesi ng a
strip of litnmus paper. lv. the resulting solution is added dropw se to a
i xt ureet prapplend gl9cdlt proplykene Mycphmonoacetate, dipropylene giycol, or dipropylene

glycol monoacetate, or a derivative thereof; a cyclic ether such as dioxanes; or an ester

such as methyl lactate, ethyl lactate, methyl acetate, ethyl acetate, butyl acetate, methyl

pyruvate, ethy] pyruvate, methyl methoxypropionate, and ethyl ethoxypropionate.

These may be used alone or as a mixture of two or more of these.

20 [0041] To the adhesive composition of the embodiment of the present invention, a

commonly used, miscible additive such as an additional resin for enhancing the

performance of an adhesive, a fackifier, a plasticizer, an adhesive aid, a stabilizer, a

colotant, and a surfactant can be further added provided that they do not wnpair e

esseniial Teatures of e present lvenion.

2
h

[0042]  As the additional resin (polymer) for enhancing the performance of an
adhesive, an addition polymer or a condensation polymer such as polyesters, polystyrene,
polyimides, acrylic polymers, methacryl polymers, poly(vinyl cther), phenol novolac,
naphthol novolac, polyethers, polyamides, and polycarbenates can be used, and a

polymer containing an aromatic ring structure such as a benzene ring, a naphthalene ring,



/. . [ULLA dropwke cited to suction filtration by a Buchner funnel and was
washed with nmethanol three tinmes, water tw ce, and nethanol three tines in
this order, followed by drying the resulting powder in a vacuum dryer for
12 hours. 61) (I analysis of the reéﬁﬁting pol ymer conpound
(correspopdi gLk : L & of | 1n8)) wesk tiheiswetohblyaver age
nDIecularﬁﬁgﬂgﬁ%%fgﬁgéggggggﬁqﬁﬁ]ﬁggﬁgH%?nﬁégégfgﬁggrd poﬁysﬁﬁrene?a[OOGG]
Synt hesi s &xanmpl e 7 In a three-necked flask equi pped with a stirrer, a
t hermoneter, and a Dinroth condenser, 10.76 g of 2,6-difluorobenzonitrile
and 26.54 g T{bom, 2F Rirstlds byde adynbenydmgoafhadinpidopadgiconeoyndistel ved in
204.22 g of 1-nmethyl-2-pyrroli done, to which 31.10 g of potassium
car bonat ecomasn,addednctiell haivedh aidisabpeeningbldeosystentct as bapllbaertent with
nitrogen. The resultant was subjected to a reaction in an oil bath at 190C
for 20 hobmsyl mitiBacrglaty, pbenyd ebuyldtamaplkibylsubyleet adhrybmshesivbte.f i | trati on by
a Kiriyama-rohto funnel, 10and to the filtrate, a solution of IN
hydr ochl owitleryheétty! rEetbadiylaic? siyyancobydionistyzene; bengakvianddesyichs t o nake the
resul tant acidic, which was confirnmed using strip of litnmus er.
Subsequentitppenyineiqisids ﬁh‘l%@‘?@l’iﬁ‘%lpﬁHOWﬁ?"%lﬂ}&E&S AR ’H‘gs‘{ﬂa{e of
wat er: nethanol = 1:9 for reprecipitation. After dropw se addition, the
resul t ant"W&8€“subj ected to suction filtration by a Buchner funnel and was
washed with nol, three. 15t} nes, er. Lw .and. net | ] - times
TR Pl S§byl 5T EOhED. P Gren S oI IANR bk

. . )
in this orde I a vacuun1%ryer

for 1 hOSL{ L Rture car %19%\/%? g{?déh%éﬁlg@%&% to'FI) g{g ng Ii &lind Q‘id"ﬁ?(m ﬁ/(ﬁﬁnin@ Q0 g of

t et rahydrofuran, um car bonate and 1.69 g of

pr opar gy (‘p]li‘c{:??:l oo é’\@lﬂ sﬁ‘gélﬁféﬁ uﬁﬁ’,l z’nqmgiom@m?}tﬂ}éiﬂaﬂgz Ao ®a& tch 8RRt Ry oceed
Tux or éo T

under ref _ ( urs. The resulting reaction solution 20was subjected
to sucti ofyofnalit Fifth k@R @cihs AR YIRleN QW RRElacrands, tvinyl bercrsesllbt i ng

solution, a solution of IN hydrochloric acid:1 -nmethyl-2-pyrrolidone = 1:9
was addedyigl @Bert, Qcrpkgttlbanalenidt Aalathaltnidahindmales aslonkidesred using a
strip of litnus paper.
{0045] The addition polymer used as the additional resin (polymer) may be a
15  homopolymer or a copolymer. The addition polymer is produced using an
addition-polymerizable monomer. Examples of the addition-polymerizable monomer
include acrylic acid, methacrylic acid, acrylic acid ester compounds, methacrylic acid
ester compounds, acrylamide compounds, methacrylamide compounds, vinyl compounds,
styrene compounds, maleimide compounds, maleic anhydrides, and acrylonitiile.
20 [0046] Examples of the acrylic acid ester compounds include methyt acrylate,
cthyl acrylate, normal hexyl acrylate, isopropyl acrylate, cyclohexyl acrylate, benzyl
acrylate, phenyl acrylate, anthrylmethyl acrylate, 2-hydroxyethyl acrylate,
Y-chloro-7-hydroxypropyl acryvlate, 2-hydroxypropyl acrylate, 2,2, 2-tniluorocthyl
acrylate, 2,2,2-trichioroetityl acryiaie, Z-bromoethyl acrylaie, d-hydroaybulyl aciylate,
25 2-methoxyethyl acrylate, tetrahydrofurfury] acrylate, 2-methyl-2-adamantyl acrylate,
S-acryloyloxy-6-hydroxynorbomene-2-carboxylic-6-lactone,
3-acryloxypropyliriethoxysilane, and glycidyl acrylate.
[0047]  Examples of the methacrylic acid ester compounds mclude methyl

methacrylate, ethyl methacrylate, normal hexyl methacrylate, isopropy! methacrylate,



Subsequently. the resulting solution was added d - 1:9 for reprecipitan on.
Al ter dropw se addi dun, O a m xture of water:nmethanol ., le.;;Liiiant was
SLi bieisiuLi Lo oUAion 25filtration by a Buchner funnel and was washed
with methanol three times, water tw ce,%and methanol three tines in this

or der, foéyc%g%\dwlﬁé{ﬁtﬂlic}‘}h@@ Bcﬂtpzyf l%éﬁhlh.}jﬂyrk&s,@ﬁmﬂﬁuéﬂlshceylmapmmydﬁytﬁyi for 12

hour s. anal ysis of he resul Iing polynmer conpound (corresponding to

the compoyng,gfiafkos mbadind) ncahewede DhgyMelLghépyavertiageiam] ecul ar wei ght
to be 11,000a|% ?%rgg ofy 3% sfandgfd po?&stf?gﬂé? [ 0067] Synthesis Exanple

8 | n 22 bhriegoRetkes cflaaskaequl pRechiwictthy amsthatityéite, 2abibheethyiret er, and a
Di nroth condenser, 25.84 g of 4,4'-dichlorodiphenyl sulfone and 26.54 g of
52, 2- bi s(:Be@nirpRicd 4Hydroopptye methadosiat) LorctprpRbylencbaeydissol ved in 204. 22
g of 1-nethy|-2-pyyrol!done, to which 31.10 g of potassium carbonate was
added,5 f ofetraveldofoyfusitbjetieter vigtet hrencgipd 2eadapunpyé pledlineid?ie. with ni trogen. The
resul tant was subjected to a reaction in an oil bath at 190C for 20 hours.
After theS-ootiplatddaxod-hyHwxysadpmsac-2coePPalcwadcpes-f or med until the
tenperature 10 inside the systemreached 80C, and thereto 2.44 f
potassiun$ﬁ%#%@ﬁ@@@m&ﬁﬁd@@ﬂS%Y§kﬁFdﬁY%gﬂﬁﬁthﬁ?%ﬁﬁé@ﬁﬁﬂﬂ@hé 88@?”%@&Tomed
by allow ng a reaction to proceed at chfqﬁ 20 hours. After the
]E:olrrpl et i o BPoPREN exdhacsrater s ERepig! BTHIEERCwas subj ected to sucti on
iltration by irpyama-rophto funnel, the fi .~ a solution of
IE hydrochloxw?mi5a%¥%?ﬂ9%%$ s ﬂ%?#?%@ﬁggﬁgbg %%%Z&ggﬁggﬁéd so as to nake
the resul {,ant aci di.c.. wWhich I (yed . us) N JsBe@fladr i ilik&. paper
Subségﬁen H§Qh§%Q§F@ES%?ﬁ%Q“E%fﬁgﬁgﬁ’&gzgéﬁﬁg Qﬁ?g%mjgemgimgynixtﬁre of

vat er: net ﬂa}x'f‘-‘almégﬁéa?/fa {idé,edﬁ)lﬁ@@—hﬂtﬁapﬁédr%’lﬂrﬂiq@.t er dropwi se addition, the
resul tant Wwas subjected to suction filtration by a Buchner funnel and was

washed with mEifANOkxLAPIEE T IhEBSoth WA AN deWoaPousdidnttibardlactyurside | mes in
this 20order, followed by drying the resulting powder in a vacuum dryer for
12 hour s. N-methylmethacrylamide, N-cthylmethacrylamide, N-benzylmethacrylamide,
Nmhenylnﬁethacrylamide, N,N-dimethylmethacrylamide, and N-anthrylacrylamide.
15 [0050] Examples of the vinyl compounds include vinyl alcohol, 2-hydroxyethyl
vinyl ether, methyl vinyl ether, ethy] vinyl ether, benzyl vinyl ether, vinylacetic acid,
vinyltrimethoxysilane, 2-chloroethy! vinyl ether, 2-methoxyethyl vinyl ether,
vinylnaphthalene, and vinylanthracene.
[0051] Examples of the styrene compounds include styrene, hydroxystyrene,
20  chlorostyrene, bromostyrene, methoxystyrene, cyanostyrene, and acetylstyrene.
[0052] Examples of the maleimide compounds include maleimide,
N-methylmaleimide, N-phenylmaleimide, N-cyclohexylmaleimide, N-benzylmaleimide,
and N-hydroxyethylmateimide,
[0053]  The molccular weight of the additional iesin {polyme) used in tic
25 adhesive composition of the present invention s, for example, 1,000 to 1,000,000, 3,000
to 300,000, 5,000 to 200,000, or 10,000 o 100,000 in terms of weight average molecular
weight.
{0054]  When the additional resin (polymer) is included in the adhesive

composition of the present invention, the content thereof in the solid matter is, for



GPC anal ysis of the resulting polynmer conpound (corresponding to the
conpound of Fornula (1-8)) showed the wei ght average nol ecul ar weight to be
40,000 in ternms of standard pol ystyrene., [0068ij Synthesis uxanpie 25In a

t hree- necked fl ask equi pped with a sti #Per, a thermoneter, and a Dinmroth
condenser,,,, 2 § 12,4 . di 120t i fely 1Oy hyd@ingsd. 16 g of

2, 2-bi s(f—"gl:h Iﬁbéh@ﬁ@; r1 )élégbgﬁg?]%( égg I{]ﬁgrotrl)értgsc';ﬁ{al?ydland 8.41 g of

22-bi s(4- hydygeypheipel hhgpa! il HaI@ROARANEo R thedhsEMhVETklisticRPAhZ2 g of
1-nmet hyl- 2-pyrrol i done, to which 20.73 g of potassium carbonate was added,
fol I owed Byosid? af@BicaGtfabgsthbe TS temfieoisreplkadinEMictal iblkoniiderageno! The
resul tant was 'subjected to a reaction in an oil bath at 190C for 20 hours.
After theaheonplgy]an phcitibexaneplet iereof cobdldengphas pactanrmedingrrpinathe
tenperature inside the systemreached 80C, and thereto, 14.14 g of

pr oparsgy | pehobnimdesingslipbaedrobfiot-owernbypesiolaw reging. dexeliq bifregenpiedceed at
80C for 20 hours. After the conpletion of the reaction, the reaction
sol ut i on pwaslesubicsios.adkytl ohersdiciteRng, Ky lepatstf, BRSSP 9pt B PFnel
and to the filtrate, a solution of 1N hydrochlori

C. . .
aci d: 1- meEH)L IEpeierienp iforeeins. AogaligodHHddepENGL sy R PAE! f4RMCt ant

acidic, which was confjrped using .a strip of |itnus,.paper.. Subsequently,
t he resulFFAY reDt E}?csilﬁnfl)(/gggei]ﬁggd o §°8 ‘§]é10?81Uéimi“ﬁcgg%srmemg!fns\/\é néﬁrjl:%(frd;t hanol

- 1:9 for_r. i pi tation . After dropwise addition,. the resultant,
Sl o PLGEL Bl 8 S SRUSR, AR AN LIS e

was washed with
met hanol three

foll o l:l (B);H(HF)?? b%?fhe%t&ﬂaﬁﬂ%%m 12’;&%&%@@'1&1@6 ,ﬁ'lsll;ﬁ%?ssi Biatipd & order,

resultTng po in a vacuumdryér for 12 hours. GPC

anal ysi s fqo Aﬁ?g _bﬁ;%ﬁ!; éh@\%ﬁﬁh)ﬂ&%aoﬁéﬁﬁr@@ﬁh@%dﬁ&WJc%ﬁ%@ﬁﬁoﬂgwtﬁQhwe conpound

150f Formu t he i ght average nol ecul ar weight to be

40, 000 i _otlﬁé'ﬂ'if@?. ofyihandanhduRrysd peigne: exlcOQBANOPYNL bE Biass, Bxanplieai I n
a three-necked flask equipped with a stirrer, a thernoneter, and a Dinroth

condenseryad feBicdn@feqhis(4- f | uor ophenyGsul fone, 9.16 g of
202, 2- bi s( 3- am no- 4- hydr oxyphenyehexaf | uor opr opane, and 6.71 g of

1, 1. - bi s(4- hyteexypaaympusydichexkifier ivenecgrasablyedthin 180ra0ge gl bfo
1-methyl-2-pyrrolidone, to which 20.73 g of potassium carbonate was added,
fol | oMed MY erspsteass abdisrfephageeaterntblyiithim the Fangegél o Theateumesnt was
subjected to a reaction in au on b 95After the CO"!P.' etion of the reaction,
cool i ng was pe¥schr medheptasenttimentiengbe adhesive compaatiphal B PISHMITBYINE 80C,
to which 66.54 g of allyl brom de dissolved in 43.31 g_of ;
1- et hy| -i2-apyliaddtyi wiseoading toe meteril &F boprnded surh a54r BOREE REReGlited,
followed by stiffing at 80C for 20 hours to allow a reaction to proceed at
a phenol i}@,a%/wgoamgog% YCHB a@@éh&‘&ﬂﬁ%agﬁrp@}l9 %}1&,}[ ‘Zé]rOH'?(’h g}a;teual Eo bJ)
bonded that is of the same kind as or of a different kind from the preceding material is
20  applied to achieve bonding, thereby obtaining a laminate that includes layers of the
material being bonded and the adhesive layer interposed between the layers of the
material being bonded.  The layers of the material being bonded in the lamimate may be
subjected 1o processing,
As described above, for spin coating, the adhcsive composition of the presail
25 invention that includes an organic solvent can be suitably used.
[0057]  As the material (o be bonded fo which the adhesive composition of the
present invention can be used to form a laminate, an inorganic material such as silicon,

silicon oxide, plass, and silicon nitride, a metal material such as aluminum and copper, or

a resin maierial such as polyamide resins, polyimide resins, epoxy resins, polyacrylic



40 After the conpletion of the reaction, the reaction solution was
subjected to suction filtration by a Kiriyama-rohto funnel, and to the
filtrate, a solution of 2N hydrochlori c, acid: 1-met hyl-2-pyrrolidone = 1:9
was added so as to make the resultant adidi c, which was confirmed using a
Strip of Jobihoys ] RRRRory RURSBAYRNHeMox8 e F@s] ?él?@y(ﬁ'@kﬁtﬂr@ﬂ: oeiss, 2added
dropwi se to a m'xture of water:nmethanol = 1:9 for reprecipitation. After
dropwi se ggddhdyvcRibutchbeesigsyhta@ntorwasnpidbj ected to suction filtration by a
Buchner funnel and was washed with nethanol three tines, water tw ce, and
met hanol t hr geatiypmest fonwlibh thearitleriye doodfositied dfyhedrysanginyvhetioreswlteivsed. powder
in a vacuumdryer for 12 hours. GPC analysis of the resulting pol ynmer
conpound fibanysebgomnd, piyst vi1bthaies orposbdirdiee fandoeruiasybiide) Jreshowed t he

wei ght average nol ecul ar weight to be 13,400 in terns of standard

pol ystyr eerevwhificdhe reaction rate of the phenolic group and the amino group
at the termnal to be 88% [00701_ Synthesis Exanple 11.1n a three-necked
flask equi ppde03Wi t hindhe preppiganvegtipnayiisthe adhesiyh QORPEFIPHEN 2r8ebidenser |
37.09 g of 4,4 -dif] uprobenzophenone, 36,63 g of . B

> 2"bi S b PR AR RORaiondos b Sitihdor e baspl sgpine

1, 3-bi s[ 2- (4-hydr ox enyl).-.2- propyl ] henzene ware di.ssokv [ .10 g of
1- et hyl- %_%i}lfn ia}l ]ina%]ﬁg,, 1?1¥é21\(7\5ﬂ C(%hOfg%e é@leSIVL ldeyc\ll\?(;l%cg ln[?I%&CY%%% 'an s%%ﬁl'e}

g of “potassium car at e was added,

fol |l oned ﬁ)lymEHQJI]EE%(Q:Q%&%{;%@@%%@ ‘5& repl acenent with nitrogen. 20The

resul t ant “Was su on in an oil bath at 160C for 20 hours.

Afteryfhe co ' i &r 6Ll 9N a sGRRbANB WGP RN BE MRdaninhit | the
tenpelréature imﬁis"%{jﬂelgtgﬂlgms‘y;?%ﬁ] feache%GSOC, to vvhidch 1193. 57 g1 of1 allyl

bronm de djgRaly ?a‘f}eti Rrhed of @ rat&hal lbeRbMohdedis todhin, Ghe ddhesiec Rer ddBoi2i g of
pot assi um carbonate were added, owed by \ . stirring80' C for 20 hollidi toOw

a feauM t plphatesdiat agpdlties alB tihe dThokibin@ueswtianin2bpessibh: grrotpnatofa

pol ymer term nal After the conpletion of the reaction, the reaction
sol uti on weis, whibj ebée@dottbickunt hdiresivielldyeataoimvioy aadki r idypicteraloe iidkksmnel |
and to the filtrate, a solution of 2N hydrochloric

aci d: 1- nedihiik a@xepive lolerr thodesirdbl9 was t@tldpoh. so as to nake the resultant
acidic, which was confirmed using a strip of |itnmus paper. Subsequently,

t he rEsul Bkamgplsol uti on was 41 added dropwi se to a m xture of

wat er: methanol = 1:9 for reprecipitation. After dropwse alddi_,ti on, the
resul tant wadO¥j eEhepresent snsention il be desciiber BYresPBUSRALE O H¥HEN®hnd was
washed wi th nmethanol three tings, water tw ce, .and .nmet hanol )t_hr? tines in
thi's or defnd ¢ GPPowet: BYaRIgH ng EHEOPREUDE PRSTSERERHOY b ROVREIN GPYEH f or
12 hours. 5@GPC analysis of the resulting polynmer conpound (corresponding to
t he corrpol‘i’rfBBSSf Formula (1-37)) showed the wei ght average nol ecul ar wei ght

(0,06, 15,900 . i, o ANEL Bl L BRSPS 8
Synt hf(?i Sca%gmtllt%yjhzsing the following devices under the following measurement conditions.
Device: an integrated high-performance GPC system HLC-8220 GPC manulactured
by Tosoh Corporation
Cobhamn: KIE-Gr, KF804 1L
Column iempeiature: 4070
25 solvent: THIE
Flow rate: 1.0 mL/minuie
Standard sample: polystyrene
Detector: R

{00601  Synthesis Example 1



10l n a three-necked flask equipped with a stirrer, a thernoneter, and a

D nroth condenser, 9.27 g of 4,41-difluorobenzophenone, 9.16 g of

2, 2- bi s(3-am no- 4- hydr oxyphenyphexaf | ugropropane, and 8.66 g of

1, 3- bi s[ 2- (4- hydr oxyphenyl) - 2- propyl ] benzene were di ssolved in 81.27 g of
1-met hyl - 2- pyy 1 @b 300K ed NIQsIMY §Fped Qvithda ird, POLASEHE, aadt honat@hwas added,
foll owed by 15subjecting the systemto replacenent with nitrogen. The
resul t antcopashssubi setad 4.0 @dckieaeijhenylisalfam @id 67t hofit 160C for 20 hours.
After the conpletion of the reaction, cooling was performed until the

t enper at uy e bigishd@okfgheayshenneaphedn80@e digolmMed dh7504680§ of propar gyl
brom de dissolved in 39.73 g of | -methyl-2-pyrrolidone and 20, 73 of
pot assi un-aariydaaiverohepec, addbdh 280880 plomasstn @?tl'bQWdlim@asa%ddS@dU]f16\”@(8@3/ hour s
to allow a reaction to proceed at a phenolic group and an am no group at a
pol ymer tewprichad the SystelAftOé@lﬁi%Wéle@bWﬁﬁétti%ﬁﬂ-of the reaction, the reaction
sol ution was subjected to suction filtration by al, gg to the filtrate,

so] uhon of 2fhayestbiaHvEsisebigeted o ill‘@éiﬁ%(flhwﬁzv%iﬁ & 1B C o2y
‘dec./dSmake the restc which 25was confirnmed.using a strip of . Litf paper.
Subsequent | y,The Beachei 5l ol Was Py so6H! I\R/égdéf’dlcai‘é}ﬁ mélc?lg%f(/v‘i1 gé“’fdgnaal Oriﬁk%({ut% %’ of

wat er: met hanol, -_.1:9 for, reprecipitation. After dcopw .addi L 4t he
resul t ant® Qﬂé‘u@]%‘é‘& 580?80‘58@%gﬁdﬂclﬂtmrigtaéghl"t%ﬁllépg\é@gﬁﬁg?a unlrllgeglrwgnd was
washed wi th nmethanol 1hree tines.: FRARNY] : hanth Jriviggs times in
this ordef e? o7 r‘%p\ﬁé‘(}a’g}hg?"ys?‘hgﬁ?‘ ﬁ’éﬁ%@&ht%ﬁ%ﬁg&ﬁ%? ﬁrﬁ?Itrllg’ iaglgcﬁglm gsr yer for
12 hoyy's. . nal,y sissiiak st UhddcQ U HRVYERY 2 @OTRRWTd
(corrfe{fspo%%lléﬁg Siugsﬁegn@}(’)’ﬁ%bﬁﬁdmg;’ b@gﬁ%ﬁgy%%{bﬁg{)ﬂhomd t he wei ght average
nol ecul ar y\Wei-githahl Pe.oldy LOR:cifitalieh MARE: &baREanddipoh st yseletand the
reaction rate of the phenolic group and the am no group at the termnal to
be 86% 5{@RtRk (Symithesiisafxapph Budher funnkhaal Wiy esshoé ckiddndthask tlequi pped
with a stirrer, a thernoneter, and a Dinroth condenser, 9.27 g of

4, 4' - di f | geeghenszophenanene®add tiyreotimes in this order, followed by drying the

2, 2- bi s(3-am no- 4- hydr oxyphenyl ) hexaf | uor opropane, and 8.66 g of

1, 3- bi s[ 2rebditihy dowdgrphenytyud dpreo o i20enrene were di ssol ved in 81.27 g of
101- et hyl - 2-pyrrol i done, to which 20.73 g of potassium carbonate was
added]5 f ol | oidd; dfiths tejidiogipoydeheasyistobyadiia 1P@ ploAsameReofEh wi¥dgen. The
resultant was subjected to a reaction in an oil bath at ﬁocrffr ﬁ? hours.
After the2dbgplfepiassrivmfcativaatcsad tli@he ofayeriTaYy MaR er 6 ried: Hiawed de
tenperature inside the systemreached 80C _to which 12.64 g of propargyl
bromi de dildsebg adedction §3ptopgedgnsier %ﬁi%t?wﬂo-‘%l%izr r g1 aBHE ‘GCI%.S?gﬁlg‘lof

pot assi umwgsl gu%?eré?ctdeto\gﬁét?onaf?l%%gbn by a Kiriyama-rohto funnel, and to the resulting
solution, a solution of 1N hydrochloric acid: I-methyl-2-pyrrolidone = 1:9 was added so
20 asto make the resultant acidic, which was confirmed using a strip of litmus paper.
Subsequently, the resulting solution was added dropwise 1o a mixture of water:methano!
= 1:9 for reprecipitation.  After dropwise addition, the resuftant was subjected (o suction
filtration by o Buchner funnel and was washed with methanol three times, water twice,
and methano diree times in Uiis oider, followed by diying the resulting powder in g
25 wvacuum dryer for 12 hours.
GPC analysis of the resulting polymer compound (corresponding to the compound
of Formula (1-1)) showed the weight average molecular weight to be 19,000 in terms of
standard polystyrene.

[0061] Synthesis Example 2



followed by stirring at 80C for 20 hours to allow a reaction to proceed at
a phenolic group and an am no group at a polyner termnal. After the
conpl etion of the reaction, the reaction solution was subjected to suction
filtration by a Kiriyama-rohto funnel, 38nd to the filtrate, a solution of

2N hydr ochl 051% %8%%?%&@%?}%% %ﬂ]’);%a iy epélgﬂf?ﬂ?thénﬂd:%eﬂé@%n@gqjﬁﬂrrﬁﬁ as to make

the resultan s‘contirnmed using a strip of |itnus paper.

Subsequent | ¥, & ha,resuldd pogiaebbleRpNasnadaeds dr opwi se to a nixture of
wat er met h“é)ﬁ%?m%l’ag)'ggfi(ggrﬁdfgg(}lgcéjlpi)tiat |pon. nAf ter drng SC addition, the

resul tant, %@?s(@-ﬁ?&%&hﬁ%n&@hé&%b%rcfﬂa.hé watd dissobyeddn B bhewnf f unnel and was
washed wit'h nethanoli‘hree tines, water tw ce, and nethanol lice nica

25or der, fug{cu%\n@q))bwmbyé,m@\mm TEBUE b Poapowdenbimtaveaalieh Wilyeed Por 12
hour s. CPC anal ysis of the resulting polynmer conpound (corresponding to
t he conmpoynikcohy Fersmuiba (6 teffineahovibaittdpenwei ght average nol ecul ar wei ght
to be 14,700 in ternms of standard pol ystyrene and the reaction rate of the
phenol i ¢ gr otjpeasditsevamnuhsogloun recliomis aerihbahpt Y bdosdehowss [ 0073]
Synt hesi s Exanple 14 In a three-necked f| ask eg}?j ped wi {]OZ QqStirrer, a
t her momet er, Tandesatipn aelotion ven senadrd togugongiigruon By yra AP GEENS BRI i 1 e,
9.16 g of 2,2-bis(3-am no-4-hydraoxyphenyehexal | uor opr opa and 8,66 g of
51, 3- bi s[@d(milwyﬁl\(t@s@yﬁﬁ%ww -1Iﬁﬁ‘é’ﬁwﬁ%ﬁz‘é@'{}J&ﬁ%ﬂgi"s@é’ﬂ@‘é& i ﬁg&;‘ﬁ‘?ﬁzs g of
1-met hyl - 2-pyrrolidone, to which 20 73.9 of ~aS Sk car. 1Bpes added,
f ol | owed W%ﬁ%ﬁ%@trp%& fPRgesy §Iﬁiélﬁ¥‘€‘0 ]é%} Vé’%se(%gﬁr@% \§/\5|!l Pﬂhhlgtb 1'lr? 32?1.1% e

resul f ant was s%{tqsecte to a rﬁ’%gsbﬁﬂoh%a??c}%@dldr&%ige%aﬁi@ggfﬂc(ﬁr 20 hours.

Afterly heP&hpl BtPEH B y’ttﬁ%rerslelac i’on, 00 was performed until the
tenper at U}E\,%%}Q{?Q%'HQF: i%g}’%ﬂ-@@igﬁi@ﬁheﬁﬂ@p&np%e%ﬂi@%nﬂ{ﬂe i&uBafwagr opar gyl

bromi de di'Ss I'n -nmet hyl- 2- pyrrol i done was added, followed

by stirri ﬁﬁ)&rledqggu&%a RBaOMES a FRIcRAdr IR AREEEL RO vithosehaha thrae
phenol i c grﬂ)up and an am no group at a polyner termnal. After the

conpl et i op0f A& (hEACkhPeilEl thRBAth@N 804 titienmowagdsybirgntele t 0 sucti on
15filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of

2N hydr ochs@Qig pasiie ihaneikhyh-@y@yor ol hdene = 1: 9 was added so as to nake
the resultant acidic, which was confirmed using a strip of |itnus paper.
Subsepguent | y,10thef thesashltinagosalenriapdisvasediddéd edr spibsdrofigan inivdidr e of
wat er: met hanol - 1:9 for reprecipitation. After dropw se additi on,d t he
resul t ant 2Wds ybjssitedarlmmtectidontd & bf prapivgs! ymadByerigres disrcdyand was
washed with methanol three tinmes, water tw ce, and net f]anol‘ three tinmes in
thi's ordenljowioklaowtiobyo drogeedyundee retbfpr P hBoysdwdBre 1epnlang FREHoR WIYEPR f or
12 hours. . .. g
was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting
solution, a solution of IN hydrochloric acid:1 -methyl-2-pyrrolidone = 1:9 was added so
20 as to make the resultant acidic, which was confirmed using a strip of litmus paper.
Subsequently, the resulting solution was added dropwise to a mixture of water:methano!
= 1:9 for reprecipitation,  After dropwise addition, the resultant was subjected to suction
fitration by a Buchner funnel and was waghed with methano ihree tmes, waier twice,
and methanol three fimes in this order, followed by diying the resalting powder i g
25 vacuum dryer for 12 hours.
GPC analysis of the resulting polymer compound {corresponding 1o the compound
of Formula (1-2)) showed the weight average molecular wei ght to be 15,000 in terms of

standard polysiyrene.

(0062}  Synthesis Example 3



(PC anal ysis of the resulting polyner conpound (corresponding to the
conpound of Fornula (1-17)) showed the wei ght average rvci 0)1 to be |
2,700 in terns of standard pol ystyrene _and die reaction raw oi the

pli 1011011 &Ng) and 1 10 diii iQu gfun9d at 25the terminal to be 50%
[0074] Synt hﬁlsfl §11(,|%Xx%m@ﬂlv§ equipped vt héiRer Nedketohtias kineqliippad with a
stirrer, r nonet er, a nroth condenser, 20.86 g of 2,6-di

f1uor Obe%ﬁ&!ﬁ%éﬂ !2985% 0?1149 cﬁflu(aogmﬂlofilﬁ(ﬂmhy(ﬁmo%ygph%nyl ) hexai | uor opr opane,
and 1.16 g of bIS 4- hydr oxy- 3, 5- di hydr oxynet hyl phenyppr opane were

di ssol VectlBls{kﬁﬁycﬁaxﬂamﬁyi}hmﬂh(yabpﬁ)ppmf mod d6regf t o which 20.93 g of

pot assi um car bonate was added, followed by subjecting the s;slst emto

r epl acemen’-bibEthydidxyetanlihyThecsmesby phaty napasubpachesdived w9432 £0bn in an
oil bath at 160C for 20 hours. 5 After the conpletion of th fr ct t he
react iSon Ismktyl-dmywatideubhjevhsl Al suel parsim ﬁgﬁh?l}‘j&nwﬁilqdé]e% Pﬁ ?beBf oht o
funnel, and to the filtrate, a solution of IN hydrochloric

aci d: 1- né}ﬂlh})ﬁimﬂ%W?ﬁ}"é‘liiiidii’)ﬁéﬂ&gc&%gl W‘a{%n&tﬂé’& so as to make the resultant

acidic, which was confirned using a Str a equently,
the resul ti ngDESUREBVARSELISHAL L ﬁli‘iﬁlﬁ\}\?‘%g’ g 1Iab‘llltlll &% ]U@egg?r 205@1% ?ret han)cl)l =

1:9 f Af od
subj ected T L’T“Eaﬁ' B it Fon Y Buanar oAy ART R AR Ra T
met hanol ¢ t(& nggf hi \é\@l{lﬁ& Mﬁ%ﬁd{\%’é‘g oﬁ? E'ianlohlcgh@[ ??y‘h’oﬁg&ld A1his order,

fol | oned ¥ 2o esul vacuum dryer for 12 hours.

10 g @f ta@ﬂc& g(?c'i'{,- ! 1%<cﬂﬂg\%ﬁli%§%cigi§ %liéﬁexgas‘ d@m@iggecguﬁﬁg L efipalyigihef uran, to

whi ch 2 ot assi um carbonate and 1.69 g of propargyl brom de were

added, ﬁ an&m%tllgyccﬁ@ﬁll)l Q¥ ﬁgulﬁn% @@l‘&hb@ﬁml QchHQi@@ﬁﬁb&mﬁemmeﬁd(ﬁx for 20
hour s. e'resulting reaction solution was subjected to suction filtration

by a KiriyasBemt@hhd f 1onet sepaibitadot heAfiesdibpivivg addiliut j tbayesaltgdhati on of 1N
hydrochl ori ¢ acid: 1- net hyl-2-pyrrolidone = 1: 9 was added so as to nake the
resul t antsudfke@ico swhioaHilwagorconi Buakedr isinebaral was Wiphod Withtmelbaed feec
Subsequently, the resulting solution was added dropwi se to a m xture of

wat er : et hasgwa@twike Qarfdancthepr elxiep iinas iothis wflei fol Wiysbyiaddha i on, the
resultant was subjected to suction filtration by a Buchner funnel and was
washed wirtesulied panddr it hrveeuun: desr Wit l@rhawd. ce, and nmet hanol three tinmes in
this order, followed by drying the resultin 8owder in a vacuyum, dryer for
12, hours, GPCgafabysiseltiog powderseiudisylynd Imap BT (R digiranae i 1#"3}rrmla
(1-18)) showed the wei ght average nol ecul ar ht to be t erns of
st andar d hbb gof 9?"@%‘11[]@@#5’}13133,‘“?18 He¥) &Ofa%a%ﬁ mf‘i‘r %C‘Fﬁﬁi%i %gg’%g 5% ask

zqzl pg?? | %M@%Eé%%g{*@hgﬁggg%@ge : e@px?mdzo hoturlso t hﬂ%,olggtﬁtmg; 1‘e*clct10%' S%ﬁ]tl%nOf

was subjected to suction filtration by a Kiriyama-rohio funnel, and to the resulting

20 solution, a solution of 1N hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was added so
as 1o make the resultant acidic, which was confirmed using a strip of litmus paper.
Subsequently, the resulting solution was added dropwise to a mixture of water:methanol
= 18 for reprecipitation.  After dropwise addition, the resuliant was subjected (o suction
firation by a Buchner funnel and was washed wills micthano! three times, waler Dwice,

25 and methanol three times in this order, followed by drying the resulting powder i a
vacuum dryer for 12 hours.

GPC analysis of the resulting polymer compound (corresponding to the compound

of Formula (1-3)) showed the weight average molecular weight fo be 272,000 i ierms of

standard polysiyrene.



45 2, 2- bi s(4- hydr oxyphenyl ) hexal | uor opr opane, and 1.06 g of

2, 2" -bi s(4-hydroxy- 3, 5-di hydr oxynet hyl phenyBpr opane were di ssolved in
519.13 g of 1-nethyl-2-pyrrolidone, to which 21.82 g of potassium carbonate
was added, followed by subjecting the §§sten1to repl acenent with nitrogen.
5The resulta S [-SG T .@& reaction in an oil bath at 160C for 20
hour s Th Pé‘cfﬁgﬁk§§ﬁﬁgPﬁﬁ:€as subjected to suction filtration by a
Kiriya”B‘rOhFPhﬁH&ﬁﬁkﬁe@ﬂQd&&pﬁﬁﬁﬁﬂMﬂiJahﬂﬂ,@ﬂﬁﬁh@h&enaﬁaaINnhMﬁrochloric
acid: 1-met hyl - 2-pyrrolidone - 1:9 was added so as to make the resultant

aci dic, whihehswass eonfdmrediidsbadieasirsufond, SDi4Bnus paper. Subsequently,
the resulting solution was added dropwi se to a m xture of 10water: net hanol
= 1: 9 for21-ep(eajdbiatican)hdaflesrogroppmt, sed dddig ¢lon, the resul tant was

subj ected to suction filtration by a Buchner funnel and was washed with
met hasol 1, hirlee(4tliyaessy- Watdehydrokoesthdnbenybptrmant werrrdesolvedas SPR4P KIS or der,
foll owed by drying the resulting powder in a vacuumdryer for 12 h grs. 10
g of the restivi-2ryripbdoes. lwedidi Hso) etpqtassiopcygberals v é\q‘fk?dr@f”awaﬁ, Yto
whi ch 152.16 g of potassium carbonate and 1.97 g of ally! brom de were
added, f olubisaie By SEeBP KPlaccreat VBRI WPr oceed under reflux for 20
hours. The resultiEgrreqqtgop_ olution was SuF%-ftFﬂ”E81%P§6h8ﬂqfiltration
by a Kiriyamdlf ST ORHSPD CaRe 14 IRt B ¢ %130 Ut ron, “a solution of 1N
hydrochl ori c.acid: 1-methyl - 2-pyrrolidaone = 159, - ke the
resul t ant acﬁ§?5?°&ﬁ?%H“%%éwéﬁﬁﬂﬂ?ﬁ%@g&gﬁﬁﬁﬁg%éﬁgfg@g?ﬁﬁ¥%§%?ﬁﬁégggg’
20Subsequent | v, the r - 0ge QUL addedadi o, a1m whure of
water et et S L A T o he

resul tant, sés%bﬂoeffﬁl&qhé ReshHGH ORid, bolhidl @4d (%ﬁﬁi&@@UﬁH%B@@fp drunmat and was
washed wi th nethanol three tines, water tw ce, and nethanol three tines in.
this ordefhef I dybtaRdntdy, (BE Ykgink REIUTiBS Wat ha@dRRYEIeKe i mivagwdm dryer iior
i 2 hours. 25UPC anal ysis of the resulting polyner conpound (correspondi ng
to the cogpeundinaholFor subarchilechlioshomtidr dibpwiveiaghitioayibe ageltawivesul ar

wei ght to be 27,000 in terns of standard pol ystyrene, [0076] Synt hesi s

| i xamol u shbjccdao bivtea-Meskadby & BakhrerGirmebshdrivashwashsd iwithengthand Weeeronmet er
and a Dintroth 46 condenser, 20.44 g of 2,6-difluorobenzonitrile, 50.44 g
of 2,1 bi thhds, mac oxicp hanlyh}thexa fthigo tiops aptreordandotiowica! by dfing the

2, 2- bi s(3-am no- 4- hydr oxyphenyl ) hexaf | uor opropane were di ssol ved in 528.50
g of 1-mekhyllin@ppydarohizdenem tieyonhircl? 188143 g of potassi um carbonate was
added, followed by 5subjecting the systemto replacenent with nitrogen. The
resul tant wad OM]t}eftteé@iJUtl@ pawedenwes sl veddn 18 g A &gtrbatrofwee P Y90 hours.

2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, followed by
allowing a reaction to proceed under reflux for 20 hours. ~ The resulting reaction solution
20 was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting
solution, a solution of 1N hydrochloric acid: 1-methyi-2-pyrrolidone = 1:9 was added so
as to make the resultant acidic, which was confirmed using a strip of hitmus paper.
Subsequently, the resuiting solution was added dropwise 10 a mixiure of waterimethano!
= 119 for reprecipitaiion.  Afier dropwise addiiion, e sesuliant was subjecied W suction

filtration by a Buchner funnel and was washed with methanol three times, water twice,

o
L]

and methanol three times in this order, followed by drying the resulting powder in a
vacuum dryer for 12 hours.

GPC analysis of the resulting polymer compound (correspondmg to the compound

of Formula (1-4)) showed the weight average molecular weight to be 26,000 in terms of



After the conpletion of the reaction, cooling was performed until the
tenperature inside the systemreached 80C, to which 17.84 g of propargyl
brom de dissolved in 53.53 g of 1-nethél-2-pyrrolidone, 6.02 g of potassium
i odi de, and 22.80 g of potassium l1lOcar onate were added, followed by
stirring.@&d§9ﬁ¥%ghwgghhours to allow a reaction to proceed at a phenolic
group and an a 0 'group at a polyner termnal. The reaction solution
was subjectegx%@Lsqghﬁggsmhhﬁﬁ@;jon by a Kiriyama-rohto funnel, and to the
filtrate, a solution of IN hydrochloric acid:1l-nmethyl-2-pyrrolidone = 1:9
was added sonasihi-neked e d@splet avith axtircicy thatmehetwasnd¢ ohfimretbd using a
strip of litnus 15paper. Subsequently, the resulting solution was added

dr opwi se doad@sem, X0.48 @ off2, daditfenrabethamoiic and126054 ppl repreci pitation. After
dropwi se addition, the resultant was subjected to suction filtration by a
Buchnér fairhel4-apdtowasengidivadilwpohropeehapisl dissabed it #ibd? et er twice, and
met hanol three times in this order, followed by_dr¥%2%rgh 1es ItL$ _powder
in a vacuumetylémytiofidae, kowbish 33 JERCOAISIECE POtV i °ﬁiﬁgoﬁb 8her
conpound (corresponding to the coqggund_of Formul a (1-20)) showed the

wei ght  aviSPEREEIHBE SEUFEAC WEIGRICELVERBHEEH0 in terms of standard
S S e S SR S e L R L

with a Still or obenzophenone, 33.62 g of

2, 2- bi s(4- hydr oxyphenyi,) hexal | Uar opr.q B kvama-rohto fi

2, 2- bi s( 3- amﬂlhgz%‘.8ﬁva%’oc%éx‘@op;h‘gﬁf’y%ﬁé%g‘{dﬂﬁ%’3‘%‘5’#}33?%%" ngw%yr QA toto funndl 12 9
of | et hyil - - pyrral i ' i 4cid: 10hePOt-aSSHWITIERS Doalg was
adde&p fol 6%§5H§9%%u%ﬁggﬁ?%gpPﬁ@5§$§%§ﬂ§%39fg%fggeﬁgﬁt with nitrogen. 47
The resul e{cﬁ@t?]s&‘@ostoslﬁgiqué Ryt AciiRAGHI@NvAsoanatd uhigd h sialp dedEus or 20

hour s. The reaction solution was subjected to suction filtration by a
Kiri yama-robt o duutigbatgmek feguiting sélidibn aheaddad slobptivon ofiithtelydr ochl ori ¢
acid:l-nethyI-Z-pyrroIidone = 1: 9 was added so as to nake the resultant

aci di c, whitehmeasanslonf Drisedpusipigiian.st Aftpr dbpiist miditibpaperesuSutisegquent | y,
the resulting solution was added dropwi se to a m xture of ivater:methanol =
1:9 for repjeeeips tatioariltraidery dBopwes &umddind wis, washed medunetherol aee
subjected to suction filtration by a Buchner funnel and was. washed with

met halfol e evatar reie, avsltreethann] deree Hmgs etkeriger {HleedyEENEANY hi s or der,
foll owed by drying the resulting powder in a vacuumdryer for 12 hours.
1010 g ofretHsng pewddriimg vpowde ArygasordiZd¥olsved in 100 g of tetrahydrof uran
and to whi ch,

10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which
2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, followed by
allowing a reaction to proceed under reflux for 20 hours.  The resulting reaction solution

20 was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting
solution, a solution of 1N hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was added so
as to make the resultant acidic, which was confirmed using a sirip of litmus paper.

Subseguently, the resulting solution was added dropwise (0 a mixiure of watermethano)

L A e LT

= }:9 for reprecipitation.  Adler dropwise addition, e resultant was subjecied W suehon
25 filtration by a Buchner funnel and was washed with methanol three times, water twice,
and methanol three times in this order, followed by drying the resulting powder in a
vacuum dryer for 12 hours.
GPC analysis of the resulting polymer compound {corresponding to the compourd

of Formula (1-5)) showed the weight average molecular weight to be 7,000 in terms of



0.45 g of triethylam ne was added, followed by cooling to OC and addi ng
dropwi se thereto 0.36 g of acryloyl chloride dissolved in 10 g of

t et rahydrof uran over 10 m nutes. Subseq;.aently, the resultant was left to
increase the tenperature, followed by all ow ng a reaction to proceed for 20
hours. Th‘gdl{(ﬁgtﬂl)(;wsngﬁ@l ution was added dropwi se to a 15m xture of

wat er met hanol 1°9 for reprecipitation. After dropw se addition, the

resul t ant vvaq;()@ggq)j e fighstsas )ﬁﬂﬂﬁﬂd:@n filtration by a Buchner funnel and was
washed wi th nethanol three tines, water tw ce, and nethanol three tines in
this order, ﬁ@bhlﬁwdbcbqeddmuyl{ﬁtgn}bm wﬂsmbtﬁm&rg&ﬁm&nﬂemﬂm and waguupthdr yer for
12 hours. GPC anal ysis of the resulting polynmer conpound

(cor r espocutidagset,d 0t76e; eichpdifhr@orofoiawd2(-14 42f) showed the wei ght:

aver age nol ecul ar wei ght to be N1) in ternms of standard polystyrene. [0078]
Conpariat i %&-ByhihidsikspiEeahbeafliorprepant sk dpsolzdet 20 £h 8 stirring devi ce,

a redozer, a iherand a vessei for dropw se additjon ‘ é) 9 g)[ d by

4, 4" -di chi | o ﬁl"%éf@éo%z"o 211&1333(141%%B(%?%H@hw%lﬂ%‘b&’ﬁ%? dstgipligwgg bs

pot assi um (i%zrgbona and 82. 61 H‘é\l_ 1 2-pyrrolidone were placed, and
t he syst efHREE"S Séét{“’é’dotlwl?céfﬁ &8’ “%O h nitrogen, followed by heating

It to reach ﬁ[ilglcgﬁthl fllén\%d“; SIHI %gn(% I'ﬁcl)([]d(‘z 101’1 pl a% oqudﬂlﬁ 91{ I@C%Pﬁfho&;@e aromatic

pol yet her et esi’z reach room

;[M_etrrﬁeggt lrjnr eoalnlg 1‘3‘%@0& SJ)IEI{I&E ﬁf% l}\kﬁééiﬁqﬁ%u yoﬁﬁl)rfloﬁfal %ﬂg K:Ciﬁgétﬁ&—‘i@go fildnty, at e

hydr Oﬂ:l 0%, (ﬁof%ﬁ(bﬁmateg 9 s&l@s dlbft?) oqugﬁroc%\%%gf&eﬁiﬂcﬁmy I-bhgricgigbhd anto was added

to nme ano urifie y reprecipitation After washed with

met hanol ﬁ’d@d‘é@‘é@fo’ nﬁ(!?act'ﬁlz'%ﬂﬁ%ﬁt@glcﬁ\;ﬁ&vlﬂ@f ey emdiratd 886k hemiplofdayut 0 obt ai n
an aromati c pol yether ether sulfone (corresponding to a conpound of

SFormul a fagsed) )Sutht!Lféhlly\ﬂﬁc tQulbia Flslﬁi%don waCadqardabpwiee Exoammktel elof GPC
anal ysis of the resulting arorratl c pol yether showed the wei ght average

mol ecul ar wugi-ghthahol -be:916r #Pedipitaion nsAdEr dbawdanddipohydt yesghent wasor nul a
(2-1) [0079] Conparative Synthesis Exanple 2 10Pol ynet hyl nethacryl ate
( manuf act subgabtdayto WakimnHiireti@hkyri: Gakhianduset iekway wakhpd with methanol three
15 times, water twice, and methanol three times in this order, followed by drying the
resulting powder in a vacuum dryer for 12 hours.
10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which
2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, foliowed by
allowing a reaction to proceed under reflux for 20 hours.  The resulting reaction solution
20 was subjecled to suction filtration by a Kiriyama-rohto funnel, and to the resulting
solution, a solation of 1N hydrochioric acid: 1 -methyl-2-pyrrolidone = 1:9 was added so
as to make the resuliant acidic, which was confirmed using a strip of Iitmus paper.
Suhsequenily, the resuliing solution was added dropwise 10 d mixiue of waterimethanol
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filtration by a Buchner funnel and was washed with methano! three times, water twice,
and methanol three times in this order, followed by drying the resulting powder in a
vacuum dryer for 12 hours.

GPC analysis of the resulting polymer compound {corresponding to the compound

of Formula (1-6)) showed the weight average molecular weight to be 12,000 in terms of



whi ch was a commercially avail able synthetic acrylic resin, was prepared.
[0080] (Eval uation of solvent solubility) To 5 parts by nass of the
aromatic pol yether obtained in each of Synthesis Exanples | to 18 or the
pol yner obtained in either of ConparatiVe Synthesis Exanples | 15and 2, 95
parts by S 1@%. of (1) propyl ene glycol nononethyl ether (PGWE),

MR fo] dt}g
(2) propy&I ane g]-?y ol ‘nononet hyl ether acetate (PGQVEA), (3) ethyl lactate

(EL), (4) cyién&%ix(a%@%sgsq%}ﬁm{l@; N- net hyl - 2- pyrrol i done (NWP), (6)

di et hyl aeet 4- et hyl 2-pentanone (M BK), (8)
5- et hyl - 2- hexapeRenédeAfksk EQipRidhyith asetaaegiahenteAdhd a(Ldyoth

y-butyrolactone (CGEL), and (11l) cyclopentanone (Cp) was 20added to eval uate
sol ubi |'i typnddier,nesmsl ¢ of A6 -alifhhovetnzamiabhed 10 50giofidi cat es di ssol ved, A
indi cates slighlty dissalved. and x indicates hardk' dissolved. [QISF
Synt hesi s2,Bhis(4-hSynihgising ) ExxaliRo@pnifaes iwrddssobedynlhes? § oEx. 4 [ Tabl e 1]
(1) o000 (2) a00(3) a AO0O0 (4
1-methyl-2-pyrrolidone, to which 31.10 g of potassium carbonate was added, followed by
subjecting the system to replacement with nitrogen.
The resultant was subjected to a reaction in an oi] bath at 190°C for 20 hours.
The reaction solution was subjected to suction filiration by a Kiriyama-rohto funnel,
10 and to the filtrate, a solution of 1N hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was
added so as to make the resuftant acidic, which was confirmed using a strip of litmus
paper. Subsequently, the resulting solution was added dropwise to a mixture of
water:methanol = 1:9 for reprecipitation.  After dropwise addition, the resultant was
subjected to suction filtration by a Buchner funnel and was washed with methanol three
15  times, water twice, and methanol three times in this order, followed by drying the
resulting powder in a vacuum dryer for 12 hours.
10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which
2.16 g of potassium carbonate and 1.69 g of propargy! bromide were added, followed by
allowing a reaction to proceed under reflux for 20 hours.  The resulting reaction solution
20 was subjected to suction filtration by a Kiriyama-rohto funnel, and fo the resulting
solution, a solution of 1N hydrochloric acid: f-methyl-2-pyrrolidone = 1:9 was added so
as to make the resultant acidic, which was confirmed using a strip of litmus paper.
Subscquently, the resulting selution was added dropwise 1o a mixture of watersmethanol
= 119 for reprecipitation.  Atter dropwise addiuof, the resuitant was subjecled 0 suclicn
25 filtration by a Buchner funnel and was washed with methanol three times, water twice,
and methanol three times in this order, followed by drying the resulting powder in &
vacuum dryer for 12 hours.
GPC analysis of the resulting polyimer compound (correspondmg, to the compound

of Formula (1-7)) showed the weight average molecular weight to be 11,000 in terms of
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standard polystyrene.

[0067] Synthesis Example 8

In a threc-necked flask equipped with a stirrer, a thermometer, and a Dimroth
condenser, 25.84 g of 4,4°-dichlorodiphenyl sulfone and 26.54 g of
2.2-bis(3-amino-4-hydroxyphenylhexafluoropropane were dissolved in 204.22 g of
1-methyl-2-pyrrolidone, to which 31.10 g of potassium carbonate was added, followed by
subjecting the system to replacement with nitrogen.

The resultant was subjected to a reaction in an oil bath at 190°C for 20 hours.

After the completion of the reaction, cooling was performed until the temperature
inside the system reached 80°C, and thereto, 12.44 g of potassium carbonate and 22.54 ¢
of propargyl bromide were added, followed by allowing a reaction to proceed at 86°C for
20 hours.

After the completion of the reaction, the reaction solution was subjected to suction
filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of 1IN hydrochloric
acid:1-methyl-2-pyrrolidone = 1:9 was added so as to make the resultant acidic, which
was confirmed using a strip of litmus paper. Subsequently, the resulting solution was
added dropwise to a mixture of water:methanol = 1:9 for reprecipitation.  After
dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel
and was washed with methanol three times, water twice, and methanol three times in this
order, followed by drying the resulting powder in a vacuum dryer for 12 hours.

GPC analysis of the resulting polymer compound (corresponding to the compound
of Formula (1-8)) showed the weight average molecular weight to be 40,000 in terms of
standard polystyrene.

[U008]  Synthesis bxampic ¥

In a three-necked flask equipped with a stisrer, a thermometer, and a Dimroth
condenser, 10.21 g of2,4:’~d§c:hlorobcnzolriﬂ\u,n'idc:,, 9.16 g of
2, 2-bis(3-amino-4-hydroxyphenylhexafluoropropane, and 8.41 g of
2. 2-bis(4-hvdroxyphenyhexafluoropropane were dissolved in 204.21 ¢ of

I-methyl-2-pyrrolidone, to which 20.73 g of potassium carbonate was added, followed by
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subjecting the system to replacement with nitrogen.

The resultant was subjected to a reaction in an oil bath at 190°C for 20 hours.

After the completion of the reaction, ceoling was performed until the temperature
inside the system reached 80°C, and thereto, 14.14 g of propargy! bromide was added,

5 followed by allowing a reaction to proceed at 80°C for 20 hours.

After the completion of the reaction, the reaction solution was subjected to suction
filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of 1N hydrochloric
acid: 1-methyl-2-pyrrolidone = 1:9 was added so as to make the resultant acidic, which
was confirmed using a strip of litmus paper.  Subsequently, the resulting solution was

10 added dropwise to a mixture of water:methanol = 1:9 for reprecipitation.  After
dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel
and was washed with methano! three times, water twice, and methanol three times in this
order, followed by drying the resulting powder in a vacuum dryer for 12 hours.

GPC analysis of the resulting polymer compound (corresponding to the compound

15  of Formula (1-14)) showed the weight average molecular weight to be 40,000 in terms of
standard polystyrene. |

[0069] Synthesis Example 10

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth
condenser, 10.81 g of bis(4-fluorophenyl)sulfone, 9.16 g of

20 2,2-bis(3-amino-4-hydroxyphenylhexafluoropropane, and 6.71 g of
1,1-bis(4-hydroxyphenyl) cyclohexane were dissolved m 80.01 g of
I-methyl-2-pyrrolidone, to which 20.73 g of potassium carbonate was added, foliowed by

system (o replacernent with nifrogen.

I'he resultant was subjected 10 a reaction i ain 0il bati at 1607C for 20 howis.

25 After the completion of the reaction, cooling was performed until the temperature
inside the system reached 80°C, to which 66.54 ¢ of ally] bromide dissolved in 43.31 g of
1-methyl-2-pyrrolidone and 20.73 g of potassium carbonate were added, followed by
stireing at 80°C for 20 howrs to allow a reaction o proceed at a phenolic group and an

amino group at a polymer terminal,
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After the completion of the reaction, the reaction solution was subjected to suction
filtration by a Kirlyama-rohto funnel, and to the filtrate, a solution of 2N hydrochloric
acid:1-methyl-2-pyrrolidone = 1:9 was added so as to make the resultant acidic, which
was confirmed using a strip of litmus paper. Subsequently, the resulting solution was
5 added dropwise to a mixture of water:methanol = 1:9 for reprecipitation.  After
dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel
and was washed with methanol three times, water twice, and methanol three times in this
order, followed by drying the resulting powder in a vacuum dryer for 12 hours.
GPC analysis of the resulting polymer compound (corresponding to the compound
10 of Formula (1-36)) showed the weight average molecular weight to be 13,400 in terms of
standard polystyrene and the reaction rate of the phenolic group and the amino group at
the terminal to be 88%.
[0070] Synthesis Example 11
In a three-necked flask equipped with a stirrer, a thermomeler, and a Dimroth
15  condenser, 37.09 g of 4,4”-difluorobenzophenone, 36.63 g of
2,2-bis(3-amino-4-hydroxyphenyDhexafluoropropane, and 34.65 g of
1,3-bis[2-(4-hydroxyphenyl)-2-propyl|benzene were dissolved in 325.10 g of
1-methyl-2-pyrrolidone, to which 82.93 g of potassium carbonate was added, followed by
subjecting the system to replacement with nitrogen. |
20 The resuliant was subjected to a reaction in an oil bath at 160°C for 20 hours.
After the completion of the reaction, cooling was performed until the temperature
inside the system reached 80°C, to which 193.57 g of aliyl bromide dissolved in 156.70 g
of temethyl-2-pyrrolidone and 138.21 g of potassium carbonale were added, foliowed by
siiring at 80°C for 20 howrs w allow a reaction w proceed aia phonslic group and an
25 amino group at a polymer terminal.
After the completion of the reaction, the reaction solution was subjected to suction
filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of 2N hydrochloric
acid: L -methyl-2-pyrrolidone = 1:9 was added so as to make the sesultant acidic, which

was confirmed using a strip of litmus paper.  Subsequently, the resulting solution was
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added dropwise to a mixture of water:methanol = 1:9 for reprecipitation. Alter
dropwise addition, the resultant was subjected lo suction filtration by a Buchner funnel
and was washed with methanol three times, water twice, and methanol three times in this
order, followed by drying the resulting powder in a vacuum dryer for 12 hours.

GPC analysis of the resulting polymer compound (corresponding to the compound
of Formula (1-37)) showed the weight average molecular weight to be 13,900 in terms of
standard polystyrene and the reaction rate of the phenolic group and the amino group at
the terminal 1o be 88%.

[0071] Synthesis Example 12

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth
condenser, 9.27 g of 4,4’ -difluorobenzophenone, 9.16 g of
2.2-bis(3-amino-4-hydroxyphenylhexafluoropropane, and 8.66 g of
1,3-bis[2-(4-hydroxyphenyl)-2-propyl]benzene were dissolved in 81.27 g of
1-methyl-2-pyrrolidone, to which 20.73 g of potassium carbonate was added, followed by
subjecting the system to replacement with nitrogen.

The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours.

After the completion of the reaction, cooling was performed until the temperature
inside the system reached 80°C, to which 50.56 g of propargyl bromide dissolved in
39.73 g of I-methyl-2-pyrrolidone and 20.73 g of potassium carbonate were added,
followed by stirring at 80°C for 20 hours to allow a reaction Lo proceed at a phenolic
group and an amino group at a polymer terminal.

After the completion of the reaction, the reaction solution was subjected Lo suclion
filtvation by a Kiriyama-rohto funnel, and fo the filtrate, a solution oLZN lrydrochlone
acid: f-methyl-Z-pyrrolidone = 1:9 was added 50 as o make e resuliant acidic, which
was confinmed using a strip of litmus paper.  Subsequently, the resulting sofution was
added dropwise to a mixture of watermethanol = 1:9 for reprecipitation. After
dropwise addition, the resultant was subjected to suction filtration by a Buchner funnet
and was washed with methanel three times, water twice, and methanol three times in this

order, followed by drying the resulting powder in a vacuum dryer for 12 hours.

10
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GPC analysis of the resulting polymer compound (corresponding to the compound
of Formula (1-16)) showed the weight average molecular weight to be 14,700 in terms of
standard polystyrene and the reaction rate of the phenolic group and the amino group at
the terminal to be 86%.

[0072] Synthesis Example 13

Tn a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth
condenser, 9.27 g of 4,4’ -difluorobenzophenone, 9.16 g of
2,2-bis(3-amino-4-hydroxyphenyhhexafluoropropane, and 8.66 g of
1,3-bis[2-(4-hydroxyphenyl)-2-propyljbenzene were dissolved in 81.27 g of
1-methyl-2-pyrrolidone, to which 20.73 g of potassium carbonate was added, followed by
subjecting the system to replacement with nitrogen.

The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours.

After the completion of the reaction, cooling was performed until the temperature
inside the system reached 80°C, to which 12.64 g of propargy! bromide dissolved in
39.73 ¢ of 1-methyl-2-pyrrolidone and 20.73 g of potassium carbonate were added,
followed by stirring at 80°C for 20 hours to allow a reaction to proceed at a phenolic
group and an amino group at a polymer terminal,

After the completion of the reaction, the reaction solution was subjected to suction
filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of 2N hydrochloric
acid: 1-methyl-2-pyrrolidone = 1:9 was added so as to make the resultant acidic, which
was confirmed using a strip of litmus paper.  Subscquently, the resulting solution was
added dropwise to a mixture of water:methanol = 1:9 for reprecipitation.  After
dropwise addition, the resultant was subjected 10 suction {ifration by a Buchner funnel
and was washed with methanol three tmes, waier twice, and methanot tice Hines i s
order, followed by drying the resulting powder in a vacuum dryer for 12 hours,

GPC analysis of the resulting polymer compound (corresponding o the compound
of Formula (1-16)) showed the weight average molecular weight to be 14,700 in terms of
steamdard polystyrene and the reaction rate of ihe phenolic group and the amino group at

the terminal to be 52%.

11 000000000 O0 O Synthesis Ex.
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[0073] Synthesis Example 14

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth
condenser, 6.61 g of 2,4-difluorobenzonitrile, 9.16 g of
2,2-bis(3-amino-4-hydroxyphenyhhexafluoropropane, and 8.66 g of
1,3-bis[2-(4-hydroxyphenyl)-2-propyl]benzene were dissolved in 73.28 g of
1-methyi-2-pyrrolidone, to which 20.73 g of potassium carbonate was added, followed by
subjecting the system to replacement with nitrogen.

The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours.

After the completion of the reaction, cooling was performed until the temperature
inside the system reached 80°C, to which 14.13 g of propargy! bromide dissolved in
27.96 g of 1-methyl-2-pyrrolidone was added, followed by stirring at 80°C for 20 hours
to allow a reaction to proceed at a phenolic group and an amino group at a polymer
terminal.

After the completion of the reaction, the reaction solution was subjected to suction
filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of 2N hydrochloric
acid:1-methyl-2-pyrrolidone = 1:9 was added so as to make the resultant acidic, which
was confirmed using a strip of litmus paper.  Subsequently, the resulting solution was
added dropwise to a mixture of water:methanol = 1:9 for reprecipitation.  After
dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel
and was washed with methanol three times, water twice, and methanol three times in this
order, followed by drying the resulting powder in a vacuum dryer for 12 hours.

GPC analysis of the resuiting polymer compound (corresponding to the compound
of Formula (1-17Y) showed the weight average molecular weight o be 12,700 in terms of
standard polystyrene and the reaction raie o the phenoiic group and {iC @ining gioup al
the terminal to be 50%.

[0074}  Synthesis Example 15

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth
condenser, 20,86 ¢ of 2.6-diflaorobenzonitrile, 54.91 g of

2.2-bis(4-hydroxyphenyhhexafluoropropane, and 1.10 g of
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2,27-bis(4-hydroxy-3,5-dihydroxymethylphenyl)propane were dissolved in 489.50 ¢ of
] -methyl-2-pyrrotidone, to which 20.93 g of potassium carbonate was added, followed by
subjecting the system to replacement with nitrogen.

The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours,

After the completion of the reaction, the reaction solution was subjected to suction
filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of IN hydrochloric
acid:1-methyl-2-pyrrolidone = 1:9 was added so as to make the resultant acidic, which
was confirmed using a strip of litmus paper.  Subsequently, the resulting solution was
added dropwise to a mixture of water:methanol = 1:9 for reprecipitation. After
dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel
and was washed with methanol three times, water twice, and methanol three times in this
order, followed by drying the resulting powder in a vacuum dryer for 12 hours.

10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which
2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, followed by
allowing a reaction to proceed under reflux for 20 hours.  The resulting reaction sofution
was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting
solution, a solution of 1N hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was added so
as to make the resultant acidic, which was confirmed using a strip of litmus paper.
Subsequently, the resulting solution was added dropwise to a mixture of water:methanol
= 1:9 for reprecipitation.  After dropwise addition, the resultant was subjected to suction
filtration by a Buchner funnel and was washed with methanol three times, water twice,
and methanol three times in this order, followed by drying the resulting powder in a

vacuum dryer for 12 hours,

1 oyt

GIFC analysis of e resuliing polymer compound corresponding W e compound
of Formula (1-18)) showed the weight average molecular weight to be 18,000 in terms of
standard polystyrene.

[0075] Synthesis Example 16

In a three-necked flask equipped with a stivrer, a thermometer, and a Eimroth

condenser, 29.05 g of 4,4’ -difluorobenzophenone, 50.43 g of
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2,2-bis(4-hydroxyphenylhexafluoropropane, and 1.06 g of
2,2°-bis(4-hydroxy-3,5-dihydroxymethylphenylpropane were dissolved in 519.13 g of
1-methyl-2-pyrrolidone, to which 21.82 g of potassium carbonate was added, followed by
subjecting the system to replacement with nitrogen.

The resultant was subjected Lo a reaction in an oil bath at 160°C for 20 hours.

The reaction solution was subjected 1o suction filtration by a Kiriyama-rohto funnel,
and to the filtrate, a solution of 1N hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was
added so as to make the resultant acidic, which was confirmed using a strip of litmus
paper.  Subsequently, the resulting solution was added dropwise to a mixture of
water:methanol = 1:9 for reprecipitation.  Afler dropwise addition, the resultant was
subjected to suction filtration by a Buchner funnel and was washed with methanol three
times, water twice, and methanol three times in this order, followed by drying the
resulting powder in a vacuum dryer for 12 hours.

10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which
2.16 g of potassium carbonate and 1.97 g of allyl bromide were added, followed by
allowing a reaction to proceed under reflux for 20 hours.  The resulting reaction solution
was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting
solution, a solution of 1N hydrochloric acid: I-methyl-2-pyrrolidone = 1:9 was added so
as to make the resultant acidic, which was confirmed using a strip of litmus paper.
Subsequently, the resulting solution was added dropwise to a mixture of water:methanol
= 1:9 for reprecipitation.  After dropwise addition, the resultant was subjected to suction
filtration by a Buchner funnel and was washed with methanol three times, water twice,
apd methanol three times in this order, followed by drying the resulting powder m a
vacuum dryer for 12 hours.

GPC analysis of the resulting polymer compound (corresponding to the compound
of Formula (1-40)) showed the weight average molecular weight to be 27,000 in terms of
standard polystyrene.

{00761 Synthesis Example 17

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth

17 0000000000 o0 Synthesis Ex.

18



0O0O0O0OO0O0O0O0OOO O Conparative Synthesis Ex. 1 A0 A Conparative

46
condenser, 20.44 g of 2,6-difluorobenzonitrile, 50.44 g of
2,2-bis(4-hydroxyphenyhexafluoropropane, and 1.12 g of
2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane were dissolved in 528.50 g of
1-methyl-2-pyrrolidone, to which 63.43 g of potassium carbonate was added, followed by
5  subjecting the system to replacement with nitrogen.

The resuliant was subjected to a reaction in an oil bath at 160°C for 20 hours.

After the completion of the reaction, cooling was performed until the temperature
inside the system reached 80°C, to which 17.84 g of propargyl bromide dissolved in
53.53 g of 1-methyl-2-pyrrolidone, 6.02 g of potassium iodide, and 22.80 g of potassium

10 carbonate were added, followed by stirring at 80°C for 20 hours to allow a reaction 0
proceed at a phenolic group and an amino group at a polymer terminal.

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel,
and to the filtrate, a solution of IN hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was
added so as to make the resultant acidic, which was confirmed using a strip of litmus

15  paper. Subsequently, the resulting solution was added dropwise to a mixture of
water:methanol = 1:9 for reprecipitation.  After dropwise addition, the resultant was
subjected to suction filtration by a Buchner funnel and was washed with methanol three
times, water twice, and methanol three times in this order, followed by drying the
resulting powder in a vacuum dryer for 12 hours.

20 GPC analysis of the resulting polymer compound (corresponding to the compound
of Formula (1-20)) showed the weight average molecular weight to be 23,000 in terms of
standard polystyrene,

[O0771  Synthesis Example 18

ina three-necked fask equipped wiih a stitrer, a iermomaeier, wid a Dimroth

25 condenser, 20.67 g of 4,4’ -difluorobenzophenone, 33.62 g of
2,2-bis(4-hydroxyphenylhexafluoropropane, and 1.92 g of

2.2-bis(3-amino-4-hydroxyphenylhexafluoropropane were dissolved in 361.12 g of

J-methyl-2-pyrrolidone, (o which 20.67 g of potassium carbonate was added, followed by

subjecting the system Lo replacement with nitrogen.



Synt hesis Ex. 2 [ 0082] The pol yethers obtained in Synthesis
Exanples 1 to 18 showed the same |evel of solubility as that of the acrylic
resin of Conparative Synthesis Exanple and showed hi gher solubility than
that of the polysulfone obtained in Conparative Synthesis Exanple 1.

The resultant was subjected 1o a reaction in an oil bath at 160°C for 20 hours.

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel,
and to the filtrate, a solution of IN hydrochloric acid:}-methyl-2-pyrrolidone = 1:9 was
added so as to make the resultant acidic, which was confirmed using a strip of litmus

5  paper. Subsequently, the resulting solution was added dropwise to a mixfure of
water:methanol = 1:9 for reprecipitation.  After dropwise addition, the resultant was
subjected to suction filtration by a Buchner funnel and was washed with methanol three
times, water twice, and methanol three times in this order, followed by drying the
resulting powder in a vacuum dryer for 12 hours.

10 10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran and to which,
0.45 g of triethylamine was added, followed by cooling to 0°C and adding dropwise
thereto 0.36 g of acryloyl chloride dissolved in 10 g of tetrahydrofuran over 10 minutes.
Subsequently, the resultant was left to increase the temperature, followed by allowing a
reaction to proceed for 20 hours.  The resulting solution was added dropwise o a

15  mixture of water:methanol = 1:9 for reprecipitation. ~ After dropwise addition, the
resultant was subjected to suction filtration by a Buchner funnel and was washed with
methanol three times, water twice, and methanol three times in this order, followed by
drying the resulting powder in a vacuum dryer for 12 hours.

GPC analysis of the resulting polymer compound (corresponding to the compound

20 of Formula (1-42)) showed the weight average molecular weight to be ND in terms of
standard polystyrene.

[0078]  Comparative Synthesis Example |

In a flask equipped with a stirring device, a refluxes, a thermomeier, and a vessol for

dropwise addition, 15.00 g of 4,4 -dichiorodiphenyl-sulivig, i2.56 gof

b2
L

2,2-bis(4-hydroxyphenylpropane, 8.37 g of potassium carbonate, and 82.61 ¢ of
N-methyl-2-pyrrolidone were placed, and the system was subjected 1o replacement with
nitrogen, followed by heating it to reach 160°C to allow a reaction 10 proceed for 20
hours.  The aromatic polycther ether sulfone thus synthesized was cooled (o reach roons

temperature and was filtrated, followed by mixing the collected filtrate with 30 mlofa



[0083] (Eval uati on oresistance) The heat resistance of the poly fliers..)1.)
C 17-1kint12r21"?2. ML1(" fit (orflOr!l1VC Synt hesi s Exanple 2 was

eval uated fromthe tenperature at which | oss reached 5% by mass, using a
TO DTA (TG DTA201() SR nmanufactured by Bal ker AXS K.K.) with the

10t enper at uxru?tﬁloﬂ\]sx%gtrlrlg i)?f il U:t 'ﬂ(}-ﬁh Ak ESHIcSicaf €oghounvbmmkabl e 2. 50

3]
[0084][T§b ure o ss weight | oss Synthesis Exanple 1
505C Synt Lﬁef{;‘m% Bshltant Qs %&%h@%@mﬁsmm{,qn@msw @M%lhﬁal(ﬁl Exanpl e 4
476C Synt eS| Exanpl e 5 482C Synthesis Exanple 6 480C Synthesis Exanple 7
511C After washed w1th methano! and water, vacuum drying was performed at 85°C for 1

day to obtain an aromatic polyether ether sulfone (corresponding to a compound of
5  Formula (2-1)), which was to be used in Comparative Example 1. GPC analysis of the
resulting aromatic polyether showed the weight average molecular weight to be 16,700 in

terms of standard polystyrene.

CH3
@ ——@— —-@'C \ / Oa" Formula (2-1)
(_,Hfg

[0079] Comparative Synthesis Example 2
10 Polymethyl methacrylate (manufactured by Wako Pure Chemical Industries, Ltd.),
which was a commercially available synthetic acrylic resin, was prepared.
[0080] (Evaluation of solvent solubility)
To 5 parts by mass of the aromatic polyether obtained in each of Synthesis
Examples 1 to 18 or the polymer obtained in either of Comparative Synthesis Examples 1
15 and 2, 95 parts by mass of cither of (1) propylene glycol monomethyl ether (PGME), (2)
propylene glyco!l monomethyl ether acetate (PGMEA), (3) ethyl lactate (EL), (4)
cyclohexanone (Cy), (5) N-methyl-2-pyrrolidone (NMP), (6) dimethylacetamide
(DMACY), (7) 4-methyl 2-pentanone (MIBK), (8) 5-methyl-2-hexanone (MIAK), (9) ethyl
acetoacetate (FAA), (10) y-butyrolactone (GBL), and (11) cyclopentanone (Cp} was
20 added fo evaluate solubility.  The results are shown in Table 1. © indicates dissolved,

A indicates shightly dissolved, and » indicates hardly dissolved.
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Synt hesi s Exanpl e 8 353C Synthesis Exanple 9 427C Synthesi s Exanple 10 380C
Synt hesi s Exanple 11 390C Synthesis Exanple 12 419C Synt hesis Exanple 13
428C Synt hesi s Exanpl e 14 425C Synt hesi 5, Exanpl e 15 507C Synt hesi s Exanpl e
16 510C Synt hesis Exanple 17 506C Synth 5i s Exanpl e 18 503C Conparati ve
Synt hesi sgExRMR x5 500G, o o o o o o o o o o

Synthesis Ex. 6 o o O o o o ¢! O o o o
Synthesis Ex. 7 O o o 0 C O O o C o O
Synthesis Ix. 8 o 0 0 o o o 0 o O O 0
Synthesis Ex. 9 C O o o O o O O o o o
Synthesis Ex. 10 o Q 0 o o o e o o o o
Synthesis Ex. 11 o} o o o o o o o O o O
Synthesis FEx. 12 o o o 0 o O O o o 0 o
Synthesis Fx. 13 O o o 0 o o o o) o O 0
Synthesis Ex. 14 o o} o o o e} o s) O O 0
Synthesis Ex. 15 o o o o o o O 0 o O o
Synthesis Ex, 16 0 o} O o 0 O 0 o 0 o 0
Synthesis Ex. 17 O o o C o o O o O O o
Synthesis Ex, 18 o 0 o) o o O 0 0 o a 0
Comparative
Syntlll)esis Ex. 1 a % " A © b * = % * *
Comparative

0 o o 0 o o o o o o o

Synthesis Ex. 2

|0082] The polyethers obtained in Synthesis Examples 1 to 18 showed the same
level of solubility as that of the acrylic resin of Comparative Synthesis Example 2 and
showed higher solubility than that of the polysulfone obtained in Comparative Synthesis

Example 1.

n

{0083} (Bvaluation of icat resistance)

The heat resistance of the polyethers obtained in Synthesis BExamples 1 to 18 ang
Comparative Synthesis Uxample T and the polymethyl methacrylate of Comparative
Synthesis Hxample 2 was evaluated from the temperature at which loss reached 5% by

mass, using a TG-DTA (TG/DTA2010SR manufactured by Bruker AXS K.K.) with the

10 temperature raised at 10°C/minute.  The results are shown in Table 2.



Conparative Synthesis Exanple 2 323C [0085] The pol yethers obtained in
Synthesis Exanples 1 to 18 showed heat resistance as high as 350C or

hi gher, which was hi gher than that of the acrylic resin of Conparative
Synt hesi s Exanpl e 2. 5[0086] (Preparati o of adhesive conpositi on) [ Exanpl e
1] 349 ofwdﬂi Img@ corrpound obtained in Synthesis Exarrpl e' 1 was

di ssol ved_in 12%) CV(‘| hPXHnnnP f ol l.owed by filtrating

pol yet hyl ene mi crofl | ter having a por éc&ips@iie 0f5%4G- IPYWWW *ﬂﬁ'lvﬁ‘ ' an

adhesi ve conposiyilesisifhohydi hg 20% by nmass of sol§%§°@ Omatter. [Exanple 2]
3 g of the pol ysmehespampie Dbt ai ned i n Synt hesi sSi88Kanpi e 2 was cli ssol
ved in 12 g of GyalceRexanpnes fol lowed by filtrat4%6Cwi th a pol yethyl ene
mcrofilter ha\/g}:plgl(glbqggagllﬁé.ze of 1.0 in to prepate°@n adhesive conposition
including 20% '[H%%é g(dn ésd 15matter. [Exalt 4gpec 3 g of the pol ymer
conmpound obt ai ﬂ eqlq s Exanmple 3 was di ss@oved in 12 g of

eycl ohexanone 1 q I trating with a pol ygthyl ene mcrofilter

havi ng a pore y? 1‘“(3’1’S T to prepare an adhes§5\§e conposi tion including

20% by mass of ¥ "d“"rirﬁ‘ta{‘ [Exarrpl e 41 3 g L ‘the pol ymer conpound
obtai ned in SyntéEsis ey 311;% %

4 was dissolved in g of cycl ohexanone,
fol l owed by fi PyR&esingxpnp é) pol yet hyl ene mi cr of r having a pore size
of 1.01lmto pSapéessEnampléedi ve conmposition incl Ul ﬁg 20% by mass of solid
matter. 10[ Exaphéesy ixampB 1§ of the pol ymer conpblin obtained in Synthesis
Exanpl e 5 was @iysthoiivEdainplel3 g of cycl ohexanone,4X85¢1 owed by filtrating
with a pol yet hgyemesigtgnapld tder having a pore si 2256€ 1.0 [trn to prepare
an adhesi ve corpagitik @RampR! 15di ng 20% by mass of SWPCd matter. 15[ Exanple

6] Synthesis Example 16 510°C
Synthesis Example 17 506°C

Synthesis Example 18 503°C

Comparative Synthesis Example 1 500°C

Comparative Synthesis Example 2 323°C

[0085] The polyethers obtained in Synthesis Examples 1 to 18 showed heat
resistance as high as 350°C or higher, which was higher than that of the acrylic resin of
Comparative Synthesis Example 2.

5 [0086]  (Preparation of adhesive composition)
[Example 1]

3 g of the polymer compound obtained in Synthesis Ixample 1 was dissolved in 12
o of cyclohexanone, followed by filtrating with a polyethylenc microfilter having a pore
size of 1.0 pm to prepare an adhesive composition including 20% by mass of solid

10 matter.

} WK u“n

¢2)

3 g of the polymer compound obtamed i Syninesis Lxampic 2 was dissuived i 14
p of cyclohexanone, followed by filtrating with a polycthylene microfilter having a pore
size of 1.0 pm to prepare an adhesive composition including 20% by mass of solid

15 matter.

{Example 3]



3 g of the polynmer conpound obtained in Synthesis Exanple 6 was di ssol ved
in 12 g of cycl ohexanone, followed by filtrating with a pol yet hyl ene
merofilter having a pore size of 1.0 pmto prepare an adhesive conposition
i ncl udi ng 20% by mass of solid natter.fEO[Exanple 7] 3 g of the polyner
conpound obt g' Jn(?fq'}lé P()I?Xﬂ} b&%gm&u L&l ih WashedisTsahpeds Was ddsavafingycl ohe a
(me, followe Iby Iftrating th a polyethylene mcrofi tier having a pore
111.0 jifd by Lepmeesioh Qubned odoa A0% mﬁemmeﬁ@hﬁaoﬁm heRBgExanpl e 8]

3 g of the polynmer conpound obtained in Synthesis Exanple 8 was di ssol ved
in 12 g ofizcocl @hgxaneduve LiohdiwRE cByipbdilisn Rtivdthgm’h banpes yeidiyll ene
mcrofilter having a pore size of 1.0 pmto prepare an adhesive conposition
i ncl udi ngn20% by mass of solid matter. 52 [Exanple 9] 3 g of the

pol ynmer conpound obtained in Synthesis Exanple 9 was dissolved in 12 g of
cycl obexaiznmpledf4l | omwed by filtrating with a polyethylene mcrofilter
having a pore size of 1.0 mm to prepare an adhesive conposition including
20% by nass &H;@Bh?dohﬁﬁfﬁ@mPOWEE@ﬁﬁpéi&Dﬁwﬂmﬁmébﬂnﬁﬂe?H@56§P@W§Pné8npound
obtained in_ Synthesis Exanple 10 was dissolved in 9 g of cyclohexanone,

fol | oned H9T Biclabesanong. ipilered by SiyaEMYiEha Py chskens pRsoRLe: YR PP si ze

of 1.0 pm.to prepare an adhesive. conposi.tion 1 cluding 25% by nass of solid
Lo  of . B ApIE (D EFePese gadpegre CHEPRUI i BOHOUAdY GEL AT

Synt hesi s ﬁ&?nple 11 was dissolved in 5.57 g of cycl opentanone, followed by
filtrati nd®W'th a polyethylene microfilter having a pore size of 1.0 pmto
prepare an; Q@E?ﬁve conposition including 35% by nmass of solid 15matter
[Exanpleﬁ¥§? 3 g of the polynmer conpound obtained in Synthesis Exanple

12 was di ssolyedy t%?_)ﬁl[yﬂlc(?fco ?58{1199&95@@@HPSyrftl‘i’éslSQW%@é/ 5 fabaks laEgélvEginwit h a
pol yet hyl ene ﬁ?cro f er having a pore size of 1.0 pin to prepare an

adhesi ve £Wﬁh}§tkﬁﬁ)]}hni%hiblgueﬁ‘ ‘B%f 308k eS8 polyc®9ldnd ALk ekaviddbxgorpl e 13]

3 g of the polynmer conpound obtained in Synthesis Exanple 13 was di ssol ved
n'7 size of 1.0 um to prepare an adhesive composition including 20% by mass of solid
matter.

15  [Example 6]
3 g of the polymer compound obtained in Synthesis Example 6 was dissolved in 12
g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a pore
size of 1.0 um to prepare an adhesive composition including 20% by mass of solid
matfer.
20 [Example 7]
3 g of the polymer compound obtained in Synthesis Example 7 was dissolved in 12
o of eyclohexanone, followed by filtrating with a polyethylene microfilter having a pore
size of 1.0 pum to prepare an adhesive composition ineluding 20% by mass of solid
matier.
25 [Example 8]
3 g of the polymer compound obtained in Synthesis Example 8 was dissolved in 12
g of eyclohexanone, followed by filtrating with a polyethylene microfiiter having a pore
size of 1.0 pm fo prepare an adhesive composition including 20% by mass of solid

matler.



none, followed by hllraling wilhhylene r".icrofilter having a pore

size ol 1.0 inn to prepare an adhesive conposition inclubD ng 30" >i) by
il111 ASS 01 sotto 25matter. [Exanple 14] 3 g of the polynmer conpound
obtai ned in Synthesis Exanple 14 was di¥sol ved in 7 g of cycl opentanono,

f ol | owed H,ahékﬁgting with a polyethylene mcrotilter having a )ore 53
size of 10 umto prepare an adhesive conposition including 30% by nass of

solid matter.; W%Fﬁ%%b@ngé]éoﬁpgu&f oliti8e@ R WilesBARALPRIo Qbt disheigled I 12
e Was

Synt hesi s Exa Issolved in 512 g of cycl ohexanone, followed by

filtratingomidcbiaxpinietonyhensy miesdhililes phigving@nanpanélisi izeigfa for® pmto
prepare an adhesi ve conposition including 20% by nass of solid matter.

[ Exanpl e $6] 0f81.9 pef totheparoly Adtfescerpopodiiobininad; 20% By midsesi solllkanpl e 16
was di ssolved in 1012 g of cycl ohexanone, followed by filtrating with a

pol yethyl sagerm crofil ter having a pore size of 1.0 umto prepare an
adhesi ve conposition including 20% by mass of solid nmatter. [Exanple 17] 3
g of the pPwiayaphr l§onpound obtai ned in Synthesis Exanple 17 was di ssolved in
1512 g of cycl ohexanone, followed by filtrating with a | epe

rirr ( ol yeth
mcrofilter Hawphtjeaopsre cempaupst ohtaiged m sy fepaale 4 v Asadiye 9
conposi tion including 20% by mass of solid matter. [Exanple 18] y 39
of the pogﬁﬁ%l@@ﬁﬁ‘%’ﬁdgﬁﬁf‘éﬁ H@Zﬁ’ﬁ“@y‘ﬁ‘tﬂhéﬂ) CEYL{’%I[”E(’T%&\%Q CHisSBVed in

2012 g of .cyclohexanone, followed by fil.t.rating.w | yeth ne
mcrofil tEF‘yﬂéﬁBh‘{:}”é’ IBGase &p Q@waV"f.%Blpﬁ?ﬁhP 0 mﬁ?‘g{b% ﬁeg%%ygl(df%%git{ \Dl%ﬁogorrposi tion
i ncl uﬁ'}]ngngo{p by mass of solid [0087]innparative Exa.,] the aromatic

pol yether Fai ned in Conparative Synthesis bxanpie i was

[Example 11]
3 ¢ of the polymer compound obtained in Synthesis Example 11 was dissolved in
5,57 g of cyclopentanone, followed by filtrating with a polyethylene microfilter having a
pore size of 1.0 pm to prepare an adhesive composition including 35% by mass of solid
15 matter.
[Example 12]
3 g of the polymer compound obtained in Synthesis Example 12 was dissolved in 7
g of cyclopentanone, followed by filtrating with a polyethylene microfiiter having a pore
size of 1.0 pm to prepare an adhesive composition including 30% by mass of solid
20 matter.
[Example 13]
3 g of the polymer compound obtained in Synthesis Example 13 was dissolved in 7
o of eyelopentanone, followed by filirating with a polyethylene microfilier having a pose
size of 1.0 pm to prepare an adhesive composition including 30% by mass o1 solid
25 matier.
[Example 14}
3 ¢ of the polymer compound obtained in Synthesis Example 14 was dissolved in 7

g of cyclopentanone, followed by filtrating with a polyethylene microfilier having a pore



25di ssolved in N-rnethyl-2-pyrrolidone, followed by filtrating with a

pol yethyl ene microfilter having a pore size of 1.0 pmto prepare an

adhesi ve conposition including 10% by nass of solid matter. [Conparative
‘ampl e 21 54 The pol ynet hyl nethacryl ate of Conparative Synthesis Exanpl e

2 was dissolv i ncycl ohexangne.,,.f. filt i A ERGa

pol yet hyl %}ﬁ{’eoﬁj‘% HEF Iil%l?a“h%l\l/iﬂﬁb Sye E)’gl&]g&}gﬁgépl)é]ftldk{.f’(j{(%%n})?gld\éér Eég”é?ig an

adhesi ve composition including 20% by nmass of solid matter.

[ 0088] (Eval uation of coating properties) 5Each of the adhesive conpositions
obt ai ned ip&a@ﬁw]es 1 to 18 and Conparative Exanples 1 and 2 was applied
to a silicon wafer by spin coating under application conditions of 1,000

rpmfor 30 seropfe p@[}@ndﬂ@%m&h@ﬁﬂ Sakadd at SYARE sdhan0OC eachistdre®inm nut es
to forma film which was subjected to evaluation. The results are shown in
Tabl e 8. 10} 008@]{iTabh@ec3bliGoat!ibydHiriimgt it k pelysthBcanplierofiBxckdvimgt 1. 7 pm
Exanpl e 2Excellent2.1 pm Exanpl e 3Excel lent1l.7 pm Exanpl e 4Excel lent2.0 pm
Exanpl e 5Excalzefit 4. 18n porpEpanphed bE&cceddmgrsiion ipdvdiraaplebyrBsesdalliselid 3. 2 pm
Exanpl e 8Excellent4.7 pi m Exanpl e 9Excellent2.5 pm Exanpl e 10Excel |l ent2. 8
pm Exanpl matlditExcel | ent 4. 7 pm Exanpl e 12Excel |l ent4.6 jtm Exanpl e

13Excel lent5.1 pm
[Example 16]

3 g of the polymer compound obtained in Synthesis Example 16 was dissolved in
10 12 g of cyclohexanone, followed by filtrating with a polyethylene microfilier having a
pore size of 1.0 wm to prepare an adhesive composition including 20% by mass of solid
matter.
[Example 17]
3 g of the polymer compound obtained in Synthesis Example 17 was dissolved in
15 12 g of eyclohexanone, followed by filtrating with a polyethylene microfilter having a
pore size of 1.0 um to prepare an adhesive composition including 20% by mass of solid
matter.
[Example 18]
3 ¢ of the polymer compound obtained in Synthesis Example 18 was dissolved in
20 12 g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a
pore size of 1.0 pm to prepare an adhesive composition including 20% by mass of solid
malter.
1O087] | Cornparative Example 1]
The aromatic polyether obtained in Comparative Synihesis Lxampie I was
25 dissolved in Nemethyl-2-pyrrolidone, followed by filtrating with a polyethylene
microfilter having a pore size of 1.0 pm to prepare an adhesive composition including
10% by mass of solid matter.

[Comparative Exarmnple 2]



Exanpl e 14Excel l ent4.4 pm Exanpl e 15Excel |l ent1.6 pm Exanpl e 16Excel lent1.7
jtm Exanpl e 17Excellentl .8 pm Exanpl e 18Excellent2.0 inn Conparative
Exanpl e 1Poor Conparative Exanple 2Excellent6.5 jami 00901/is silo iivit
U AciULS3, alLiOin Conparative _Exa%‘%‘ple 1, while the aromatic _
pol yet hers Of]f‘hE?ﬁlyB&z‘?lé@ MethdlYAk te'o@'ﬁ)oinﬁ)a@ﬁ?%'y@@leslis E?mﬁﬁle@ﬂf’a&i@@;oﬁ%ﬁ% Ic

y

resin of Conparative nt hesi's Exanple 2 forimed uniformfilns of 1 pmor

thi cker. JdRRYLLLEYAIHALWENLPfiIAGRESION) polRBhHathmRofile hadigsipoe: size
conpositions obtained in Exanples 1 to 18 and Conparative Exanples 1 and 2
was appl i gd .ungcab pagakd aaddhesive ondpddimsinolidihg @00 bpmatosf s30d seconds and
was then baked at 100C and 250C each for 2 mnutes to forma filmon a
silicon waf ef008Ehe siiivilmenowaf entingsropatticsnt o a 5- mm square and was pl aced,
with the coated 5S5surface downward, on a glass wafer that had been |eft
still 5standi digclonf dehdhespteatomasitiprochtaingd! iroleamplys prebsipCempiiatiove into
adhesi on, which was evaluated. The results are shown in Table 4. Wen

| ooked f rigmmites suk? ves ppidicglag silizar spferbyepQrnH Y RRRIBGHON th no voi d

(hol e) was eval uated as excellent. [00921Fable 41 / i 0 le .
1Excel | enfOnEignp P 1»@@ B i RSt %K‘s%@é@?i} ‘éiﬂ%’é E&Agﬂﬁﬁemﬁé@%‘é‘ﬁ’tmﬁ anpl e
5Excel | enﬁ Exanp

| e 6Excel | ent . . - .
minutes lo ?01‘1]1 a(i::i%n, which was subjected to evaluation.  The results are shown in

Table 3.
10 [0089]  {Table 3]
Coating FFilm thickness
Example 1 Excellent 1.7 um
Example 2 Fxcellent 2.1 pum
Example 3 Lxcellent 1.7 pm
Example 4 Excellent 2.0 pm
Example 5 Excellent 4.3 um
Example 6 Excellent 4.1 um
Example 7 Ixcellent 3.2 um
Example 8 Excellent 4.7 um
Example 9 Excellent 2.5 pm
Example 10 Excellent 2.8 um
Example 11 Excellent 4.7 pm
Example 12 Excellent 4.6 pm
FExample 13 Excellent 5.1 pum
Iixample 14 Lixcellent 4.4 um
Example 15 Excellent 1.6 um
Example 16 Excellent 1.7 um
Example 17 Excellent 1.8 um
fHxample 18 Excellent 2.0 pumn
Comparative Example Poor -
Comparative Example 2 Exeellent 6.5 um
00907 As shown in Table 3, a uniform filin was not formed due o poor conting

in Comparative Example 1, while the aromatic polyethers of the present invention in
Examples 1 to 18 and the acrylic resin of Comparative Synthesis Example 2 formed
uniform {films of [ pm or thicker.

15 0091 (Evaluation of adhesion)



Exanpl e 7Excel | ent Exanpl e 8Excel | ent Exanpl e 9Excel | ent Exanpl e
10Excel | ent Exanpl e 11Excel |ent Exanpl e 12Excel | ent Exanpl e 13Excel | ent
Exanpl e 14Excel | ent Exanpl e 15Excel | ent, Exanpl e 16Excel | ent Exanpl e
17Excel | ent. Exanpl e 18Excel | ent Conparative Exanpl e 1Poor Conparative
Exanpl e 2Excel g0k n:QLRAASR] Ihe,adhes byeirempesihplen | ebl @nedoinpa@ive
parative Exanple | did not achieve uni for 'on due to poor adhesion whi le
t he adhesiyan@emend & ta9Rpplafd traer ﬂflﬁsamn dony@iohé ohl, D60 Epeafpl3@sciontle | 8
achi eved CM ]T| ent adhesion as wiLd die adiieh (-; conposition of
Conpar at i Mgl xahpl Bald of 0094] 4ifér Z504€ @télofor @fimisatep lefobor fddhesh elicéror ce
eval uation) 15A sanple for adhesion force evaluation of each polymer
obt ai ned wafeBy it leslienExalivpives Lyt iSpnt hewh squBscmdl wasplacedyvith & wagdanpl e 6,
Synthesis Exanple 7, or Conparative Synthesis Exanple 2 was prepared as
1;E)c()l | oYﬁs. 1&5&:{: gmmwhl@l, 09} gihve wafatkathad pemyet sell s@pdiae Red hohPBf nesi s

a e was di ssolved in i iti
i nc |madi ng2 850 Bylomgg)ydﬁ'c%m%lyfgn? gg())(v%nig{g)ead'&lgsi&{,%r 1aa‘crl$ wgsn ev% uha?gcf.vel_‘h(éonpOSI tion

results are shown in Table 4.  When looked from the side of the glass wafer, the state of
adhesion with no void (hole) was evaluated as excellent.

[0092] [Table 4]

Adhesion
Example 1 Lixcellent
Example 2 Lixcellent
Example 3 Excellent
Example 4 Excellent
FExample 5 Excellent
Example 6 Excellent
Example 7 Excellent
Example 8 Excellent
Example 9 Excellent
Example 10 Fxcellent
Ixample 11 Lxcellent
Example 12 Excellent
Example 13 Excellent
Example 14 Exceilent
Example 15 Excellent
Example 16 Excellent
Example 17 Iixcellent
Example 18 Excellent

Comparative Example | Poor
Comparative Example 2 ) ixcellent
10 10093] The adhesive composition obtained in Comparative Example 1 did not

achieve uniform adhesion due o poor adhesion, while the adhesive compositions of the
present mvention n Bxampies [ 1o 18 achieved excelicnt adnesion as willi the adhesive
composition of Comparative Iixample 2.
[0094] (Preparation of sample for adhesion foree evaluation)
15 A sample for adhesion force evaluation of each pelymer obtained in Synthesis
Example 1, Synthesis Fxample 3, Synthesis Example 6, Synthesis xample 7, or

Comparative Synthesis Exampie 2 was prepared as follows.



matter, which was applied to a 4-inch silicon wafer by spin coating under
application 5conditions of 1500 rpm for 30 seconds, foll owed by baking at
100C and 200C each Ihr 2 mnutes to forma filmwith thickness of 4.6 pm
The resultant was bonded to a 4-inch glgés waf er using a bonding system
(VJ-300 n@)cpﬁﬁ;g;ed by Ayum Industries Conpany Limted) under the
condition égree of vacuum of not higher than 10 Pa, a tenperature of
280C, and bongidngohEcsol 9@111&%1&9@(1 ﬁﬁ%n’fﬂﬁ@mr{&%m ptd Ngavafenvedis cut into 10a
l1-cmsquare wth a dicing device 21 manufactured by DI SCO Corporati on)
t o prepar gy cfolRmIne 1o [)E)paﬂﬁpineldﬁ@s]lvc'r hengysaiomtindugdial pethier mebteisngd i n

Synt hesi s Exanple 3 was di ssolved in cycl ohexanone to prepare an adhesive
conposi t i pattémohitiweg PRledio ahsshofliealwadeiltGnaiit erafingiiddr apakicadiopl ied to a
4-inch silicon wafer by spin coating under application conditions of 1500
rpmfor 3sgoonas ] SHbipnoiedObycdalki fnl;ioewd M)gﬁﬂaﬁd‘t HHOC aed A0t orach [¢ nut es
to forma filmwth thickness of 4.6 m The resultant was bonded to a
4-inch gl assnwies @rfousiadgmavish Huqﬂmg%wisct @i VJl@OWWW@&%ﬂ%t<W At

| ndustries Conpany Linted) under thS 8ond| ions of a degree .of vacuum of
not hi gheglagrissen gsimna borng sypian AY i’ BY granyl 'é‘“alhvd/\}ﬁ‘&iﬁh aﬂ‘flb“r ce of 400

kg, and the resu t|n y“%fr was cut

(DaDS21 riPaRt o) é%ﬁ%iﬁtb%“ﬁg‘t? f’%ﬁ%mf gf e ia?g%o%%ﬁ%ﬁ e &gg devi ce
11 T V\N
251;yc| ghgé R@%Iéa s G Fg&géﬁs ang%on N8%o1c0 o PYEY Pg%%‘lg tl@ﬁ@%{l%%d%%ﬁ A 6}910 n

'8 an a sive CO 1on 1 nc mass of

solid dmt -cn% xﬁgfd TLWIRS JaRR a élgydgnﬁ%fm&ghuﬁuméa wedces CBMao%z{%ldﬂ) R)Oat' ng

under applica R condi tion 30 seconds, followed by baking
at 100C a&g ﬁgqugﬁgh for 2 |nto forma filmwth thickness of 5.1 inn. The
resul t ant bon to a 4-inch glass wafer using a bonding system (VJ-300
nanufactunggn?y.ﬁmunl | ndustries 57 Conpany Limted) under the conditions
of a degreée of vacuum of not higher than 10 Pa, a tenperature of 260C, and
bondi ng f or ceriafard@ikgolyener shgintesil tritngivibfaarploBsvas dtsslntdina 1- cm squar e
with a dicing device (DAD321 manufactured by DI SCO Corporation) to prepare
a sanpl e. cyaf deanpire (@plepare an adhesive composition including 30% by mass of solid
15 matler, which was applied to a 4-inch silicon wafer by spin coating under application
conditions of 1500 rpm for 30 seconds, followed by baking at 100°C and 200°C each for
2 minutes to form a film with thickness of 4.6 pm.  The resultant was bonded to a 4-inch
glass wafer using a bonding system (VJ-300 manufactured by Ayumi Industries
Company Limited) under the conditions of a degree of vacuum of not higher than 10 Pa,
20 atemperature of 240°C, and bonding force of 400 kg, and the resuliing wafer was cut into
a 1-cm square with a dicing device (DAD321 manufactured by DISCO Corporation) to
prepare a sample.
HExample 211
The aromatic poiyether oblaned in Synthesis Bxampic & was dissoived i
25 eyclohexanone fo prepare an adhesive composition including 30% by mass of solid
matter, which was applied to a 4-inch silicon wafer by spin coating under application
conditions of 1000 rpm for 30 seconds, followed by baking at 100°C and 200°C each for

2 minutes fo form a film with thickness of 5.1 jun.  The resultant was bonded (¢ a 4-inch

glass wafer using a bonding system (VJ-300 manufactured by Ayumi Industries



The aromatic pol yether obtained in Synthesis Exanple 7 was dissolved in
cycl ohexanone to prepare an adhesive conposition including 30% by mass of
solid matter, which was applied to a 4-inch silicon wafer by spin coating
under application conditions of 1000 rphi for 30 seconds, followed by baking

t 100C apd 200G - 102 mianutes ek a.fe LBt Bichhi a0f 4.2
a a '8I§B?l%y§ﬁl'[%%§(\g% b Q(E)Cri] élg%uﬁgﬂgﬁﬁﬁ %}ghﬂzlgf B &l ]Icl Wol Bigh& lﬁlﬁ?@%? 0

,tm The ass wafer using a bonding

system (VW 300, %@%fo"iiégw C(l.mm()oﬁﬂHg}forl:@gpﬁ(f ke anfamanihd whicedhs undet t he

condi ti on$ of" a egree of vacuum not higher than 10 Pa, a tenperature of

240C, and, bopding:d Qg8 dRfin2@8 kD AN 1t hendfeauledibyD MR Commsativnd td nt o a
l-em square with a dicing d”evi ce (DAD321 manufactured by DI SCO Corporation)
t o 15prepglepard asamplee. [ Conparative Exanple 3] The acrylic resin obtained
in Conparative Synthesis Exanple 2 was dissolved in cycl ohexanone to
prepar® af:adipdside conposition including 20% by mass of solid matter,

whi ch was applied to a 4-inch silicon wafer by spin coating under

appl i cati on Z0comdintiiopslyeheld00inedin $o1thad Eeawicls wa §isso%ediitby baki ng at
100C and 200C each for 2 minutes to forma filmwth thickness of 5.0 um
The resul txphboramnisén ﬂé@atecﬁnaﬂdlﬁﬁfi1%%”@1]’%sts(’W?féidmﬁgiol{bb)é“’B%‘b‘is bﬁgd syst em
(Vi-300 manufactured by Ayum |ndustries @n@anl%/ hi m i)_t egg_ un errt.the

condi t i on®ader, WhigbgrasaiPehCy Kot Of SIS WHEhEY SR S e St BRpEt S ur e of
270C, and bondi ng I e of 0 k and the, resul tir fer ~Cl.2ha 1-em
square Wi 9%1%1%?%%@5@%1 (%&?igw&n’?fﬂgw &b Eg’a%@ ; If’)P %@S%(S‘glrdp"\g?z% fgo%r}l])%gﬁo

pr epa a,sanmple, 1009 Adhesi.on force,eval i.Qr , > sides  of
Cach Khrmp? STFBFS BRES O BHE S CyS o T B bbt o e Tht B e 874 BiRMEFS
20, Exanple 21, . | L Q. haki : : e, dapRlied wth 58
Araldite é@iﬁw%ftcfgsgggﬁgﬁé(?mﬁg%%%g@ 3;’ gg !]%aﬁl]%ﬁ@ngynﬁig@gnced Mat eri al s) and

wer e bonded, .0, I.,jniuig:dgﬂﬁ&&rft-lg@Jn{cbﬁi@%%fg%greﬁ%ﬁ’ vERRSHET NG haghesagnofar ce
(sheari ng), o Gwe y eval uation of adhesion force (shearing) using an

aut ogr aph, (W00 RRIT 2465 1RQNEnERE UbRE b R el k BYanSHAMAE N CERRORAEIGNhto
Adhesion force was neasured at a bSstrain rate of 1 mimnute. The results

are showngiinenf ahlag: with kQOAG) Hidabd @ AD321 manufactured by DISCO Corporation) to
15  prepare a sample,
[Comparative Example 3]

The acrylic resin obtained in Comparative Synthesis Example 2 was dissolved in
cyclohexanone to prepare an adhesive composition including 20% by mass of solid
matter, which was applied to a 4-inch silicon wafer by spin coating under application

20 conditions of 1300 rpm for 60 seconds, followed by baking at 100°C and 200°C cach for
2 minutes to form a film with thickness of 5.0 um.  The resultant was bonded to a 4-inch
glass wafer using a bonding system (VI-300 manufactured by Ayumi Industries
Company Limited) under the conditions of a degree of vacuum of not higher than 10 Pa,
a temperature of 270°C, and bonding force o1 4U0 kg, and ihe resuliing walei was Cul 1

25 a l-em square with a dicing saw (DAD321 manufactured by DISCO Corporation) to
prepare a sample.

[0095] {Adhesion force evaluation 1)

The both sides of each sample for adhesion force cvaluation obtained in Lxample 19,

Example 20, Example 21, Exampie 22, or Comparaiive Example 3 were applied wilh



Adhesion force (shearing) 1000 N or greater 1000 N or greater 1000 N or
greater 1000 N or greater 708 N Exanple 19 Exanple 20 Exanple 21 Exanple 22
Conparative Exanple 3 [0097]In Table 5, an adhesion force of 1000 N or
greater indicates that it is beyond thégcapaci ty of the adhesion

force-me Hfdi[@@(}'mzﬁ'&{d&%ma manufacturci 8 SRANBHES AQRE R ddhibiial EXATRIEe 19,
Exanpl e 20, Exanple 21, and Exanple 22 10 showed adhesion force higher than
that of theqdsampl g ghiaiang didpfampanaiduviay BRI (FRAABYY Adlesidon force
eval uation 2) ach sanpl e %For adhesion force evaluation obtained in
Exanpl e 19, cviEXaiph 6f Zlhesibx dvgt eshddringbeinp laa ad@graph (Conpaphtitie | @XdKpl e 3
was baked in an oven at 350C for 15 1 hour. Subsequently, the both sides of
each sanphenuigt@capplSIENMADYY CORPORAIZMND4 Adhaden frapevaspesxyradiesi ve
manuf actured by Huntsman Advanced Materials) and were bonded to a jig

speci fii caltlein @esifgned/hornteeasheriengisathdwivennflepbtesd. (shearing), fol l oned by
eval uati on of adhesion force (shearing) using an autograph (autograph

AGS- 100NX nmam¢f%dt urld@blsy ISELI MADZU CORPORATI ON). Adhesi on force was

nmeasured ata strain rate of T nun/ i forlthes3hshd) I's am shown in
[ 0099] [ Table 61— 5 force (shearipgy %. ,{g:"'I'{E)TIUOO N or greater

Exanpl e 201000 __‘JX%ESI {g%tt er Exanpl e 2]1 rg.g;tglr eat er
Example 21 1000 N or greater
Example 22 10600 N or greater
Comparative Example 3 708 N

[0097] In Table 5, an adhesion force of 1000 N or greater indicates that it is
beyond the capacity of the adhesion force-measuring instrument.
The samples obtained in Example 19, Example 20, Example 21, and Example 22
10 showed adhesion force higher than that of the sample obtained in Comparative Example
3.
[0098] (Adhesion force evaluation 2)
Each sample for adhesion force evaluation obtained in Example 19, Example 20,
Example 21, Example 22, or Comparative Example 3 was baked in an oven at 350°C for
15 1hour. Subsequently, the both sides of each sample were applied with Araldite 2014
(trade name, epoxy adhesive manufactured by Huntsman Advanced Materials) and were
bended to a jig specifically designed for measuring adhesion force (shearing), followed
by evaluation of adhesion force (shearing} using an autograph (autograph AGS-100NX
manufactured by SHIMADZU CORPORATION).  Adhesion force was measured at a
20 strain eate of U mn/minute. The resulis are shown in Table 6.

[0099]  [Tablec 6]

Adhesion force (shearing)

Example 19 1000 N or greater
Fxample 20 1000 N or greater
Fxamptle 21 FO00 N or greater
Example 22 1000 N or greater

Coniparative Example 3 409 N




Exanpl e 221000 N or greater Conparative Exanple 3409 N 59 [0100]In Table
6, an adhesion force of 1000 N or greater indicates that it is beyond the
capacity of the adhesion force-neasuri i nstrument. The sanpl es
obtained in Exanple 19, Exanple 20, Ex |l e 21, and Exanple 22 showed

adhesi on f or qg;dijjgher, tdwans thatdneiod fcsSanpbe Nobit @tnediniRaConpaiat i ve
Exanpl e 53 after heat treatnent, which neans they are excellent in heat

resi st ancgoyohNMLEFAMNy ARRLAGORLA IFr¥e-h2i0kkEHAstAthes] ve conposition of the
present invention easily dissolves in 10various organic solvents, has
excel | ent coalhiengmpleepetaincgsn FxampfeordrEaarplic€K; Bxongh 2adhelixentlayer, whi ch
undergoes little thernogravimetric |oss during high-tenperature processes
such as stlepedaflhevitrafordeunphdn dlmahi the, of GDangheohtaned i Cuvbantivnbxaepir eves
excel l ent bonding, and therefore is expected to be used as a highly

heat - riesi $afiothcadihesinue, wbigpossans dreyaraexceBen seheat 1¢sHa%e. manuf act ure of
sem conduct or devices. 15 60 CLAIMS 1 An adhesive conposition conprising:
a polynmer that contains a unit structure of Fornula (1): L' -OT1 0

Formula (1
( I'Ia DUSTRIAL APPLICABILITY

[0101] The adhesive composition of the present invention easily dissolves in
10 various organic solvents, has excellent coating properties, can form a thick-enough
adhesive layer, which undergoes little thermogravimetric loss during high-temperature
processes such as steps of metal bump bonding, CVD, and ion diffusion and achieves
excellent bonding, and therefore is expected to be used as a highly heat-resistant adhesive
composition that is useful in the manufacture of semiconductor devices.

15



5 (where LI is an arylene group or a conbination of an aryl ene
group and a sul fonyl group or a carbonyl group, and T1 is a fluoroal kyl ene
group, a cyclic al kylene group, an aryl%ne group having a substituent, or a
conbi nati on of an aryl ene group optionéﬁly having a substituent and a

fl uoroal kyl ene group or a cyclic al kyl gngsgroup) and contains, 10at a
termnal or in a side chain or the nmain chain, at |east one group
containing a structure of Formula (2-A), a structure of Forrmula (2-13), or
both structures: Fornula (2-A) Fornula (243), 2. The adhesive
conposi ti on aceardh&gvd @ngpaitenkonmphieingi n the aryl ene groups in LI 1 5and
Ti are independently a phenyl ene group, a naphthyl ene group, or an

ant hryl ene gragupymer that ®ntalilbes @dhesicwee cbhposild (}on according to claim 1 or
2, wherein the polymer is a honopol ynmer containing one kind of unit
structure. 20 , A t ke adhesive conmposi nCG&rdilig 10 claim L, 01)

il s?ASo ci “goporymer-Eonthiming latmiledst two kinds of unit structures. 5,
The adhesi ve conposition according to any one of clains 1 to 4, conprising:

(where L' is an arylene group or a combination of an arylene group and a sulfony!
group or a carbonyl 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) and contains,

10 ataterminal or in a side chain or the main chain, at least one group containing a structure

of Formula (2-A), a structure of Formula (2-B), or both structures:

—CZ=C—  Formula (2-A)

Ny
~C=CL_  Formula (2-B),

. o . . oy . . . i
2. The adhesive composition according to claim 1, wherein the arylene groups in L
15 and T' arc independently 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

homopolymer containing one kind of unit structuze.

4. 1he adhesive COmposIion aeCordilig Lo Clalii & ui £, Whcivlu e pulyail do o

copolymer containing at least two kinds of unit structures.

5. The adhesive composition according to any one of claims 1 1o 4, comprising:



61 a polyner that contains the unit structure of Formula (1) with LI being
a divalent group of Fornmula (3) or a polyner that contains the unit
structure of Formula (1) with LI being di val ent group of Fornula (4): (
R2)n2(R3) n3 2 L Formul a (3) Fornmul a ?ﬁ) 5(where RI, R2, and R3 are

i ndependent | y, &)lﬁnbothéﬂ é%\ﬁltang{t@@@mt@u@iﬁcml FRrA@h kY w@Eﬁ @Uﬁmngah%ﬂﬂ!@%y group,
an allyl group, an allyloxy group, an am no group, a cyano group, a nitro

group, angaeaylr 86QMRAa (ANbraGIlAXY HAQERaIR (ENoMMcgro BT ordnds Oupvidon't ai ni ng
a tertlary carbon structure, a cyclic alkyl group, or a conbination of

t hese, 1, gmh%aan&uhignyﬁ(gﬂauﬁumq4parbonyl group, an ester group, an am do
group, a sulfinyl group, or a 10Osul fonam do group, and each of nl, n2, and

n3 is an |nteger %ﬁ 0to 4). 6. The adhe5|ve conposition accordlng to any
one of clains % and 4, co RP | hyner that contains a

conmbi nati on e unit struc nula (1) with being the dival ent
group of F | a+(3) in clalin ﬁa ﬁnlt structure of Fornmula (1)
15wi th LI gg?ﬁgf%he dlvalentf

pmula (4) inclaim5. 7. The
adhesi ve conposition accordlng to { one of clainms 1 to 6, conprising: a
pol yner t hatt@HtedPhs the unit %%Wﬁé‘ﬂre of Fornula (1) with T1 being a

di val ent gro ] 0 ﬂul 6%%% th conta P ucture
O val et Oroyp,of TRl 8 ok, 1 BRSLITEE by SRALPLER DBl f Pt
r(R) né a héfdroxy 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, L is a sulfonyl

group, a carbonyl group, an ester group, an amide group, a sulfinyl group, or a

10 sulfonamido group, and each of nl, n2, and n3 is an integer of 0 to 4).

6. The adhesive composition according to any one of claims 1, 2, and 4, comprising:
. . . . - . i
a polymer that contains a combination of the unit structure of Formula (1) with L
being the divalent group of Formula (3) in claim 5 and the unit structure of Formula (1)

15 with L' being the divalent group of Formula (4) in claim 5.

7. The adhesive composition according to any one of claims 1 to 6, comprising:

. . - T . i
a polymer that contains the unit structure of Formula (1) with T" being a divalent

......

200 being a divalent group of Formula (6}

i .
&)1{ )114 (/R")) 6 (12{3) b
T ““““;(T: ﬁmwrjag%' 'm ) iu‘%
Formula (5) Formuia (6)

{(where RY R and RO are independently a Cyyg alkyl group, a Cyg fluoroalkyi group,

a hydroxy group, an allyl group, an allyloxy group, an amino group, a cyano group, a



I..,,,-,-)',,,,+,-,...) - Formula (5)Fornula (6) 62 nitro group, an acyl
group, an acyl oxy group, a carboxy group, a group containing a
tertiary-carbon structure, a cyclic alkyl group, or a conbination of these,
each of n4, n5, and n6 is an integer of%9 to 4, and 12 is a fluoroal kyl ene
group, a gyelic a ! R i.mat.i th ning ¢ 8. The
adhesi ve 12%’;8 ’I(IJ(gulpf %%#}g%g%k%?ﬁgc){tg{}aﬁfﬁg’g&g@ hﬁﬁ?ﬂ% afl&gé)ogr[]dgngétio 6,

conpri si NGiary-carbon s@ud@leY FeYclichalty GeNEALNS c@mBRRRi NGt heR, @fchtonas uisi t _
structure of Formula (1) with T1 being the divalent group of Formula (5) in
claim?7 agpgd 4die aHMhibeerloraah ur endi? Karfrask@iyldncl@vig, f cTdlibskpignt peudioral ent
group of Forrmula (6) in claim?7. 9. The adhesi ve conposition

accor di nga t@nbihatiien & theéseh, wherein, in Fornmula (3), R has at |east a cyano
group and nl is an integer of 1 to 4. 1510. The adhesive conposition
according to claim7 or 8, wherein, in Formula (3), R has at |east a cyano

group and nl is an integer of 1 to 4. 11. The adhesive conposition
accordi ng to &tk milBsbie @mpahisioaiaacoriling mormupre ((4)aimp 2. 25104 &i61% onyl  gr oup
or a carbonyl group. 20 12. The adhesive conposition according to

claim7 ofOmBISHHerein, in Formula (4), L,2 Is a sulf(myl group or a
car bonyl group.

.13. 1 he adhesj . iti di.ng..t
one of - cl ai et FELYET BAGRORAE DEITPEAGR SafpPrLT RG-S OboPYAP CORYIT Bont ai ns
it st t of F l a. (7)) (4F | a.,(7).. 63 | e 1308, th
G val ent BrBReoE A AT QAR Hay A A, At ks RS AR or oup.
I o . carbonyl . I : nmbi nat i
o "t niSey il SR B AR o B e 2 B o O G R m L5 wherel n the
arylene group is a

e . o . . T i
9. The adhesive composition according to claim 5 or 6, wherein, in Formula (3), R

has at least a cyano group and nl is an integer of 1 to 4.

15 10. The adhesive composition according to claim 7 or §, wherein, in Formula (3), R’

has at least a cyano group and nl is an integer of 1 to 4.

11. The adhesive composition according to claim 5 or 6, wherein, in Formula (4), 12
is a sulfonyl group or a carbony! group.
20
172. The adhesive composition according to claim 7 or 8, wherein, in Formula (4), 17

is a sulfony! group or a carbony! group.

13, The adhesive composition according o any one ol Galms 1, 2, and 4 {0 12,
25 further comprising:

a polymer that contains a unit structure of Formula (7):

""6“[.3 ------ ~ (= 'I‘SMO""}“"““' Formula (7)



phenyl ene group, a naphthyl ene group, or an anthryl ene group. 15. The
adhesi ve conposition according to claim13 or 14, wherein T3 is a dival ent
group of Fornmula (8): ( R7)T17(R8) n8 T4- 10Forrula (8) (where each
of R7 and R8 is a Cl1.10 al kyl group, a®@l 4 fl uoroal kyl group, a hydroxy
group, an al l(%llergrlgoli'?t’he%lri]va%dt#xﬂﬁy FHOMURIa (3o A0 BRIHUOURd 18 i YRARRYBROUP, a
nitro group, ‘an acyl group, arm a fioxy group, a earboxy group, a group
cont ai ni ng,@, ter a1 - bk 8 C 2 aWEEHcCorahK Yk 2 @6 @BMatieh of
conbi nat i g%gg%%ﬁ%@%%;%ﬂ%EQ%?§&%P%E§&SQQ?Q %ﬁ i%iedir 150f O to 4, and T4
is an al kiybgpe group, a sulfonyl group, a carbonyl group, a C6_30 arylene
group, or a conbination of these). 16. The adhesive conposition
according to any one of clainms 5 to 15, wherein the group containing a
tertiary-carbon structure is a tertiary butyl group. '1)0 7.the
adhesisve congddsThé athesice onmposition awwyrdnetddlaiol &, mdierein theldylenhgrogp s avei ght
average nol ecul ar wei ght of the polyner is 500 to 5, 000, 000. 18.
The adhesphesylcoaposita mphdodorcdirag, oo aapythghencaroe-ains 1 to 1 7, further
25conprising: a solvent, wherein 64 the adhesive conposition has a
viscosity of 0.001 to 5,000 Pas. 19. A lam nate conprising: an adhesive
|l ayer forned fromthe adhesive conposi.tion acc digﬁ tqqanﬁgone.oh*QCIains
1 to 18, the ladhesidhesivayempaaiivg ¢ erhBsddiibet Rekh "WFIP &t SdEPA  bei ng
bonded and a Sﬁ ond, | Serial bei ng bonded that is of the sanme kind as or of
a differeffPYRP *‘Ppﬁgﬁihe first material, wherein the adhesive |layer has a
thi ckness of 0.1 pmto 200 pm 1020. The | am nate according to claim 19,
wherein the na(g{ﬁa]s be“ﬁ%)ggnded are each a silicon substrate, a gl ass
substrate, a rsﬁi dubst tfate, or a ceranic substrate.

N

N e,
K?T4“E2”“

10 Formula (8)

(where each of R” and R? is a C .50 alkyl group, a Cy4 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, each of n7 and n§ is an integer

15  ofOto4, and T%is an alkylene group, a sulfonyl group, a carbonyl group, a Cg.30 arylene

group, or a combination of these).

16. The adhesive composition according to any one of claims 5 to 15, wherein the

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

L

17. The adhesive composHion according 1 any one oi claims & w 1o, wheren

weight average molecular weight of the polymer is 500 te 5,000,000,

18. The adhesive composition according to any one of claims 1 to 17, further

o
L

COMprismg;

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

19. A laminate comprising:
an adhesive layer formed from the adhesive composition according to any one of
5  claims 1 to 18, the adhesive layer being interposed between a first material being bonded
and a second material being bonded that is of the same kind as or of a different kind from
the first material, wherein

the adhesive layer has a thickness of 0.1 pm to 200 pm.

10 20. The laminate according to claim 19, wherein the materials being bonded are

each a silicon substrate, a glass substrate, a resin substrate, or a ceramic substrate.



