A PHOTGRESLST COWPOSI TI ON COMPRI SI NG A POLYFUNCTI ONAL VI NYL ETHERRM@
The* present invention relates to a photoresist conposition usable for

phot ol i t hography, a pignment dispersing ¢olor filter, etc. As a

phot opofyneri zabl e nono éﬁkﬁﬁg 'Eg Atjye ' nhot or esi st |

acryl ate resins such as@ﬁﬂf T ?9 SS%JS¥§N\2€¢ ﬁl@@ﬁd a .

pol yf uncti onal acryl ate, ' aresin
conposi‘ti on used for _aE&M%aniﬁgtﬁ@£%MXaml e, a
conposition conprising a novolac resin and a qui none di azi de conpound has
been known and w dely used. As a negative working photoresist containing a

hot I I zabl havi ng, I nyl l.kyl t.h d I bed
6. In JP- A 60- 7165, 115 PEGSERYEABVERLIMAT I AR HO o SRAERRESRFE of the

hot I i zabl havi L nyl kyl d . bed in th
Qocurent & ZRABPRLGLIAl KA 08 1ovo) HBOYS bUEBAETFP B oorehlTBRE
reaction of ,a nonghydri hgqfl such as cresol with an al dehyde such as
8+ PRreRt T eRR

formalin, &S38PErsingsea Cohot opol yrreri zabl e nonomer used in the
present invention descyibed hereinafter. Thq%fonventronal ne péve wor ki ng
L8 |

phot or esi st conpri si nd*Sn® aPRALRRO L ¥TLT 1 ShBCARRS e P24 %P Toftomer

has a problemin that the occurrence of, pol ynetization .hindrance w th
oxygen isiQQﬁﬁQ%ﬁﬁeWOEEanaPEQQQ£ﬁ§¥§tth%gryia%e resins such as a

polyfunctional epoxy acrylate and a polyfunctional
acrylate, and an epoxy resin are known.

As a resin composition.used for a positive working
photoresist, for example, a composition comprising a
novolac resin and a quinone diazide comﬁound has been known
and widely used.

As a negative working photoresist containing a
photopolymerizable monomer having a vinyloxyalkyl group,
those described e.g. in JP-A-60-7165, JP-A-63-71840 or JP-A-
64-88538 are known. All of the photopolymerizable monomers
having a vinyloxyalkyl group described in those documents
are vinyléxyalkylated novolacs produced by a condensation
reaction of a monohydric phenol such as cfesol with an
aldehyde such as formalin, and are different from the
photopolymerizable monomef used in the present invention
described hereinafter. | | |

The conventional negative working photoresist
comprising an acrylate resin as a photopolymerizable monomer
has a problem in that the occurrence of polymerization

hindrance with oxygen is inevitable, and, as a result, the



-2- hardenability of the surface of hardening filmis very insufficient.

Theref or e,

t he hardeni ng of photoresist needs to be carefully handl ed,

such

that the environnent of the photoresist to be hardened needs to be purged

wi t h ni #r ogen gas,

over coat ed hhrdeaabddyigyn ofit theepuinfadayef bardeaingefilmnigatvieny
wor ki ng_ phot oresi st which utilizes a photoring-opening gg;ynerization of an
o)

epoxy resi nirsufficientdenThgreéare; otheldwrdeningaofep

3151 naeds

the surface of photargsist to be hardened needs to be

hi.-ndrance with oxygen. However, its hardening rate is nmuch slower than that
of the negatoveewcarefiylpiiohandieds, suaprtbafigthe sawirengendsiof the

Ther ef or,

t boebe spurged dablh giitnagen

above-mentioned resin conposition which conprises a viny|oxyal kyl at ed
novol ac pr ogasedthe surfacensftphotoresistbriorber handenad incedset® baich as

cresol with an al deh
and whi ch aoeerbksats

adth @n ouygen Almiercess, ingrlayes3or1the, like.

nei t her of the negative morking phot oresi st nenti oned above are
8

suffici ent photoremist o rheyliandgned aep

‘%de such as formalin, as a photopol yneri zabl e nononer,

JP-A-64-88538, it is difficult to sinmultaneously attain a high sensitivity
and a devel opabil ity i negatizguwoukiangkphotoresisitomhiehe alsd igess anal |
content of a phenolic hydroxy group in the nononer nol ecul e.

photoring-opening polymerization of an epoxy resin as the
hardening reaction does not cause a polymerization hindrance

with oxygen. However, its hardening rate is much slower

" than that of the negative working photoresist comprising an

acrylate resin. Therefor, neither of the negative wofking
photoresist mentioned above are sufficient in properties
required as a photoresist.

In case of the above-mentioned resin composition
which comprises a vinyloxyalkylated novolac produced by a
condensation reaction of a monohydric phenol such as cresol
with an aldehyde such as formalin, as a photopolymerizable
monomer, and which are described e.g. in JP-A-60-T165, JP-A~
63-71840, JP-A-64-88538, it is difficult to simultaneously
attain a high sehsitivity and a developability with an
aéueous alkalin solution, because of a small content of a
phenolic hydroxy group in the monomer molecule.

' In case of a pigment dispersing photoresist, due
to the pigment dispersed in the photoresist, the
sensitivity decreases conspicuously. Therefore, in case of
a pigment dispersing photoresist, particularly the

photoresist used for producing a coated film having a high



I n case-of a pignent dispersing photoresiét, due to the pi gnent di spersed
I n £the photoresist, the sensitivity decreases conspi cuously. Therefore, in
case of a pignment dispersing photoresist, particularly the photoresist used
for producing a coated filmhaving a high- -3- light shield ratio, it is
very di ffiddightostiald aaticiendtt skasvearnytdifificuldn ©0j ebtaint he
present_invention to provide a photoresist conposition not only in which
har deni'hg suffidcipnGesensitbivitkygen, as the result, e.g. sufficient
hardenability of the surface of hardening filmis attained, but also which
exhi bits excell ent phdtorissiar ehdesdt @f sthespresent inNegtitotdtion, a
hi gh devel opability with an aqueous al kaline solution and, particularly,
hi gh sensi pnavidewd Iphetonesist cOaNRESs ik ien datn@mkbpédat yWhikehgood
properties as a hardened product sanme to those of a conventional acrylate
resin. Hithardeningis motehidenad iwith oxirgeme amothe ceesudt,ce8.a
positive working and negative working, are different, the resin .
conposi t i osufficiant phardenahikityh ofetbeesuntace |9f handanimg. fAdBoiLSi ngl y,
when the photoresist characteristic needs to be changed in one production
line from atgesinede butkadgot whickewuhikits excellent photoresist
characteristics such as a high resolution, a high
developability with an aqueous alkalin solution and,
particularly, high sensitivity, while maintainig the quick
hardening property and good properties as a hardened
product same to those of a conventional acrylate resin.
Hitherto, when the characteristics of the
photoresists, i.e. a positive working and negative working,
are different, the resin compositions of the photoresists
have been usually different. Accordingly, when the
photoresist characteristic needs to be changed in one
production line from a positive working to a negative
working photdresist, vice versa, because the resin
cqmposition used in the photoresists also needs to be
changed, it is required to largely change the hardening
conditions in the production line such as coating
conditions of the photoresist to a substrate, prebake or
post exposure bake conditions and conditions of post
hardening after the development, and/or the developing
conditions.
Another object of the present invention is to

provide a photoresist composition



wor ki ng -phot oresi st, vice versa, because the resin conposition used in the
phot oresi sts al so needs to be changed, it is required to | argely change the
har deni ng conditions in the production |ine such as coating conditions of
the photoresist to a substrate, prebake gpor post exposure bake conditions
and’ condi t iwhkchfcamdie Needenphigoaly aas thasdtdivepwenkingnphetoremist
devel opi ng condi tions. Another object of the present invention is to
provi de® a pietoadsiostas orpoegaitdve WOIZkiMiBg0§9rﬂ'et$dake‘ﬂhﬂbelbnlt91%s a
positive working photoresist but also as a negative working photoresist
wherei n t hechangge of the charanteristisscaamebat agitedmeashl 9ndy Mangi ng
the kind or anpunt of a triazine conpound, an ingredient of the photoresist
conposi t i orghangingc ey kindhereggeunte afvantriazdnmiedmpaynguf @i ent
sensitivity and resol ution not only as a negative working photoresist but
al so as a pbegrediensr REnghphphoteresistTrompesdtions or bye changing
I nvention have conduct ed extensive studies to acconplish the above-
ment i oned othecexposuce RRAUTGUBMd hat t he probl ens of the conventional
phot oresi st can be sol ved by using a

which has sufficient sensitivity and resolution not only as

a negative working photoresist but also as a positive

working photoresist.

| The inventors of the present invention have

conducted extensive studies to accomplish the above-
' mentioned objects, and have found that the problems of the

conventional photoresist can be solvgd by using a

pﬁotoresist of a specific composition. Thus, the present

invention have been accomplished.

A subject mattér of the present invention is a
negative working photoresist composition{N-1) which
comprises; |
(1) a phqtopolymerizable monomer (] ) represented by the

following general formula (I ):

(R)  (Ry) ®) (R | (R) (R
54 [ o A '.:j (D

n7 \ WA [ o

(Q)2 (Q)z n (Q)z

wherein n, which is an average repeating number, represents



phot oresi st of a specific conposition. Thus, the present invention have
been acconplished. A subject nmatter of the present invention is a ne
wor ki ng phot oresi st conposition(N 1) whi-ch conprises; (1) a

phot opot yneri zabl e nononer (1) represented by the foll qQwi ng general

(1): [err]a namber ofefimom [@r¥9 2MBér Birn and i ceach iRdens

nunber, represents -5- a nunber of fromO to 20; [err] .and [err]

i ndepefdentriepresendscat BYdraganoabom atd halogrl &fam,addmal&ylaBreuby
an aryl group, an aral kyl group, an al koxy group, an aryloxy group o
cycl oal kyl agr cupy le &30P » QaindaehiiE At IBF AWy e3BnEBLKEXY o BTIOUR | AR
R represents an al kyl ene group having_1-12 carbon atons,, provided that the

mol ar ‘r at | @ryRLOKEr BFOMP OF oan AXF @ ikylogroup; agach ok R dadapendeatdyl ent

hydr ocar bon group having 1-30 carbon_ at ons;

2) a triazine conpound

representewegreﬂ@nﬁ@ITQHn@PQEQBQQH?QHnUiB(MhiQh RarpdrEsees cRR

and [err]

each independently represents an )
alkylene group having i-12 carbon atoms, provided that the

molar ratio of (-OH)/(-OROCH=CH.) is from 10/90 to 90/10;
and A represents a divalent hydrocarbon group having 1-30

carbon atoams;

(2) a triazine comppund represented by the following general

formula (II):

Re

=N -
N)—-/)—'Bs, (I
>N

Rs .

gative

fornmul a

ngentd¥eat i ng

each
roup,
r a
whi ch

[err]

wherein Rs, Rs and Rs each independently represents an

alkyl, aryl, alkenyl, alkoxy, aralkyl or alkylthio group
which may be optionally substituted, provided that at least

-one of Ri, Rs and Rs is a methyl group substituted with one,

two or three halogen atoms; and
(3) a solvent.

Another subject matter of the present invention is
a negative working photoresist composition(N-2) which
comprises; |
(1) a photopolymerizable monomer (I -2) which is
represented by formula (I ) except that from 0.1 to 60 % by

mole of each of groups represented by the following formulae



al kyl, aryl, alkenyl, alkoxy, aralkyl or alkylthio group which may be
optiionally substituted, provided that at |east one of [err] and [err] is a
met hyl group substituted with one, two or three hal ogen atons; and (3) a
sol vent-_ Anot her subject nmatter of the-resent invention is a negative
wor ki ng phdétibiesicst TEdnrposi ti on(N-2) whi ch conprises; (1) a

phot opol yneri zabl e nononmer (I -2) which is represented by fornula (I )
except*that fromO0.1 to 60 % by nole of each of groups represented by the
follow ng formul ae -6- (I1'1) or (I1V): [err] [err] wherein [err] and Q
are as defined above are replaced, respectively, with each of groups
represented by the followng fornmulae (V) or (VI): [err] [err] wherein
[err] and Q are as definggy)ab and [err] represents a hydrogen atom a
hal ogen atom an al kyl grodpsgafn aryl group, an aralkyl group, an al koxy
group, an aryl oxy group or@ilﬁyeloa(mgl group;

(Q)

wherein Ri, R: and Q are as defined above
are replaced, respectively, with each of groups represented

by the following formulae (V) or (VI):

N
"g;;q—- (D

wherein Ry, Rz and Q are as defined above, and R represents
a hydrogen atom, a halogen atom, an alkyl group, an aryl
group, an aralkyl group, an alkoxy group, an aryloxy group
or a cycloalkyl group,

(2) a triazine compound of formula (II ); and



(2) a triazine conpound of forrmula (Il ); and -7- (3) a solvent. A
further subject matter of the present invention is a photoresist
conposition(NP) which conprises; (1) a photopol ynerizable nonomer (VII)
represented by the follow ng general f-ofnula (VII1): [err] [err] wherein n,
[err] and (Bara seldeftned above; and [err] nmeans that [err] and [err] are
attached to a benzene ring, and [err] and [err] each independentl
represénts a hydrogeA fuvbhen $ubjept mather af sheyprgsenp, inventyongroup,
an aral kyl group, an al koxy group, an aryloxy group or a cycl oal kyl group;
(2) a triaisna phoponesist dampuﬂﬂkionKNPgamHithcampnﬂsesnt. Exanpl es of the
atons or groups denoted by [err] or [err] in formula (I ), (V), (M), etc.,
and exanpl €4 )ofa tphotapokymer izabbe nenomet HWI)emepresgniied by thenul a (
VI) include a hydrogen atom a hal ogen atom such as fluorine, chlorine and
brom ne; afodlbwlingr geperathformada h{VI ) et hyl , propyl and butyl; an aryl
group such as phenyl, tolyl and naphthyl; an aral kyl group such as benzyl,

Rﬁ(‘\’& e [ g (D
C :

AP N

(Q)2 (Q);_/'

N '
Q" (Rr,RsRs, )

wherein n, Ri, R: and Q are as defined above; and
(R7,Rs,Rs,R10) means that R7, Rs, Ry and Ryo are attached to
a benzene ring, and Ry, Rs, Rs and Rio each independently
represents a hydrogen atom, a halogen atom, an alkyl group,
an aryl group, an aralkyl group, an alkoxy group, an
aryloxy group or a cycloalkyl group;

(2) a triazine compound of formula (I ); and

(3) a solvént.

" Examples of the atoms or groups denoted by R:, R:
or R¢ in formula (I), (V), (VI), etc., and examples of the
atoms or groups denoted by Rr, Rs, Rg or Rio in formula (
Vi) include a hydrogen atom; a halogen atém such as
fluorine, chlorine and bromine; an alkyl group such as
methyl, ethyl, propyl and butyl; an aryl group such.as
phenyl, tolyl and naphthyi; an aralkyl group such as benzyl,
phenethyl and benzhydryl; an alkoxy group such as methoxy,



phenet hyl and benzhydryl; an al koxy group such as net hoxy, - 8- et hoxy

and propoxy; an aryl oxy group such as phenoxy, naphthoxy and anthroxy and a
cycl oal’kyl group such as cyclopentyl and cycl ohexyl. The group denoted by Q
in formula (1 ) and (M), etc. is -OH org -.OROCH=CH2 wherein R is as defined

above. The gftlpoRy dabtErioppx®;nan keryllokyr griowmcsuohhas pieenaxyng t hose
attached to sanme benzene ring in a nolecular. Mdlar ratio of [err]  may

vary wt hi maphthgayofarid oantbrady @d/ 40cyedaoglleplogricdup swch dsnot ed
by Rin [err] include a straight chain and branched chain al kyl ene group

such as netdydiopentgtihpndneycpolgwylene, butyl ene, hexyl ene, nonyl ene and
.dodecyl ene. Exanples of the group denoted by Ain formula (I ) include

al kyl ene groups havi rthe -@foumrdenotaid by Qdn formulay|(ehd, amdhyiVEns,
butyl ene, ethyl nmethyl ene and 2- et hyl pent hyl net hyl ene; cycl oal kyl ene such

as cycl ohexateneis cyOHoort yOROEH=CH ;c whieaesint \R eiw; asr géfinedr abpyesuch as
1, 3-benzene di net hyl ene, phenyl net hyl ene, 1, 4-benzene di net hyl ene,

2, 2-bi s- (4-THengtreupspdenpsted bf- Qraidyobephtinfferdty| eaeh other even:
bi s- (4- phenyl ene) net hane and 4, 4- di phenyl ene di net hyl et hane; and di val ent
hydr ocar boramgsmgipshdse | agt4eBéd cthobsamet beszend hangndnaacwollecullamene
Molar ratio of (-OH)/(-OROCH=CH:) may vary within a range
of from 10/90 to 90/10. Exa@ples of the group denoted by R
in -OROCH=CH. include a straight chain and branched chain
" alkylene group such as methylene, ethylene, propylene,
butylene, hexylene, nonylene and dodecylene. .
Examples of the group denoted by A in formula (I
} include alkylene groups having 1-30 carbon atoms such as
| methylene, ethylene, butylene, ethylmethylene and 2-
ethylpenthylmethylene; cycloalkylene such as cyclohexylene,
cyclooctylene and cyclopentylehe; arylene groups such as
1,3-benzene dimethylene, phenylmethylene, 1,4-benzene
dimethyléne, 2,2-bis-(4-phenylene)propane, 4-
methoxyphehylmethylene, bis-(4-phenylene)methane and 4,4-
diphenylene dimethylethane; and divalent hydrocarbon groups
héving 1-30 carbon atoms and having a cyclic terpene
skeleton such as limonene, dipentyne, terpinolene and
pinene. '
Number n in formula (1) and (VI) is from 0 to
20, preferably from O to 10. If n exceeds 20, the
solubility of (1) the compound in (3) a solvent is.

undesirablly lowered.



skel eton such as |inmohene, dipentyne, terpinolene and pinene. Nunber n in
formula (1) and (VI1) is fromO to 20, preferably fromO to 10. If n
exceeds 20, the solubility of (1) the conpound in (3) a solvent is

undesi rabl Iy | owered. 9- The phot opoRByseri zabl e nmononer (I ) can be
usual Iy produced by Fheophagopolymerizabliecmopomepr édeht@an te turialdM owi ng
general fornula [err] [err] wherein n, [err] and A are as defined above to
cont.act ancprasiaednibyn ad lowisgl kyl vinyl ether conpound (T) represented by
formul a of XROCH=CH2 wherein R is as_defined above and X represents a

hal ogen at ancompoundot(Spdl yepresentied hyhdher following sgenrrak famuls: oduced
by allowi ng a conpound [err] which is represented by the fornmula (V)
except that(¥WlF)Jom 0.1 to 60 % by nole of each of groups represented by the
following formulae (1 X) or (X): [err]

) ([ R)  (Ra) Ry (R
15\ ~ i [\ ey
2 P } E«)_ -
(OHl, (OHJ, . (OHJ .

wherein n, Ry, R, and A are as defined above
to contact and react with a haloalkyl vinyl ether compound
(T) represented by formula of XROCH=CH: wherein R is as
defined above and X represents a halogen atom.

The photopolymerizable monomer (I -2) can be
usually produced by allowing
a compound (S:) which is represented by the formula (Vi)
except that from 0.1 to 60 % by mole of each of groups
represented by the following formulae (IX) or (X):

R) (R
( q}*ﬂé 2) o
2
(OH).



- 10 - wherein [err] and [err] are as defined above are replaced wth each
of groups represented by the follown g fornulae (XI) or (XIl): [err] [ery]
(XI'l) wherein [err] and [err] are as defined above, respectively to contact
and react wth a hal oal vinyl et her &®rpound (T) represented by fornula
of {err] mh%h@ﬁein?ﬂusamﬁy@hfaﬁédaabéﬁﬁinﬂﬁi abovgpr esent s a hal ogen atom The
phot opol yneri zabl e nononer VIIA can be usually produced b

conpoufd [ earg zrenﬂra@;e&m@@hb;a@ eOfOEII'QinG‘QjmeéﬁalteﬁobMutge(mllQWJ[ITErr]
[err] wherein n, [err] and errk are as defined above to contact and
react with @ ferwsiae | (Xhnpre(KSE) tonpound (T) represented by formula of
XROCH=CH2 wherein R and X are as defined above. The conpound [err] is a
known conmpound and can be produced through a reaction of a dihydric phenol

wth an
R R
( ’%“§Zf 2)
SN

(OH)  (Rg)

allowi ng a

xD

(R1) (Ry)
e 6.49))

(OH)  (Rg)

wherein Ry, R: and R¢ are as defined above, respectively

to contact and react with a haloalkyl vinyl ether compound
(T) represented by formula of XROCH=CH: wherein R is as
defined above and X represents a halogen atom.
| The photopolymérizable monomer (VI) can be usually

produced by allowing

a compound (S3) represented by the following general formula

(XII1)
Ry /\\\Rz H / R, A / H \ Ri, R,
i3 ' s ! ol
AL ¢ <, A c Ga (XIID
(HO), (HO), (HO)z
N ! " n
/" (Rr.Rs.Rg, Rio) HO "(Rv-Ra Re,Ri0)

wherein n, Ry, Rz, R7r, Rs, Rs and Riq are as defined above



al dehyde, ketone or  di ene conpound. The conpound [err] is also a known
conpound and can be produced through a reaction of a dihydric phenol and
nonohydri ¢ phenol with an al dehyde, ketone or diene conmpound. The conpound
[err] can be produced through a reacthoﬂ1of a_di_hydric phenol with ap
hydroxy bent@l @enfaetcanrfobractewish ashaloadkydi midyiletheah qomprung or
produci ng conpound [err] or [err] include_resorcin, 2- pethylresorcin,

5- net hyl res6Fti represented by-faxmula it &BAGH=CHydvberehdrk and X are

met hyl hydr oqui none. Exanpl es of the nonohydric phenol used for producing
conmpound [ eas]definedi@bsVenol , o-cresol, mcresol, p-cresol, 2,6-xylenol
and p-t-octyl phenol. Exanples of the al dehyde used for producjng cqonpound
[err] or [err] includBheocepmpernd deS1 hcks ol kranniConpRing | andiaRidnd
benzal dehyde. Exampl es of the ketone, used for produci ng, conpound [err] or
[err] inciupeodyerdndhnenigh andedatianrtehonedip¥drprebhenodndifie AN used
for producing conpound [err] or [err] include dicyclopenta di ene. Exanples
of the hydra alkadignge orodidenaccempeund. - 12-

The compound (S:) is also a known compound and can
be produced through a reaction of a dihydric phenol and
monohydric phenol with an aldehyde, ketone or diene
compound. '

The compound (S3:) can be produced through a
feaction of a dihydric phenol with an hydroxy benzaldehyde
compound.

.Examples of the dihydric phenol used for producing
compound (Si1}, (S2) or (Si3) include resorcin, 2-
methylresorcin, 5-methylresorcin, catechol, 3-
methylcatechol, hydroquinone and methylhydroquinone.

Examples of the monohydric phenol used for
producing compound (S:) include phenol, o-cresol, m-cresol,

. p—cresol, 2,6-xylenol and_p-i-octylphenol.

Examples of the aldehyde used for producing
compound (S;) or (S;) include formaldehyde, acetoaldehyde,
n-butylaldehyde and benzaldehyde. Examples of the ketone
used for producing compound (S;) or (S:2) include
cyclohexanone and cyclooctanone. |

Examples of the diene used for producing compound
(S1) or (S:) include dicyclopenta diene.

Examples of the hydroxy benzaldehyde compound used



for producing conmpound [err] include 2-hydroxy benzal dehyde, 3-hydroxy
benzal dehyde, 4-hydroxy benzal dehyde and 4- hydroxy- 3-net hyl - benzal dehyde.
As the hal oal kyl vinylether conpound (T) used for producing

phot opel yneri zabl e, conpound. (1), (I -211EhhéV|l) 2-chloroetﬁgl vinylethér
i s usual | y {RREradHaINg MR §S:0hangdugeudnbydRe¥Y \benzaldehydg er 1)
with the hal oal kyl vinylether, conpoun T), a proper ngensi n gent, for
exanpl & a bﬁsbyd§&¥ﬁxb%ﬁﬂé§¢$%iggergfé%@ﬁﬁﬁ¥ngﬁﬁzﬁﬁgéh¥§§igﬁgriké.
Exanpl es of the base ingl yde anhz&roqf sodi um car bonat e; sodi um hydri de;
pot assi um cE¥ARAEt S~ reenzaldehydem alkali netal al cohol ate such as

sodi um net hyl ate; a quaternary anmoni um salt. such as trje | benzy

armmoni um chl ori de, t sréﬁ\%sﬁmﬂ-uw@m@'ﬁhﬁﬁ GABPRYR u&ﬁﬂﬁﬁ@lgc’fmni um
chl oride; sodi um hydraoxyde; .and potassi um hydr xgde T?e qiie neegds to be
added i n arPERAHGRNGDhGtaRGYMerdzahle ﬁﬁmEQPngr fle} abt § T4bAD. Qo 2. 0

nol es per 1 equjvalent of -OH group _of the ionpound [err] or [err] in order
to obtain h2§éh¥Q%ﬁ§@hﬁleﬂiﬂﬁlﬁkﬂﬁrnésepﬁﬁéﬂ.YTH§e¢eaction of the compound

[err] or [err] with _the_hal oal kyl vinylether conpoynd, (T).can be nduct ed
in an inert solvent Whésréﬁﬁ§¥°%e¢fcﬁhﬁ\RQmHﬁuﬁﬂtKg!iulg%kfdﬁr (§§3

ikl e B AR R VI RSN
tenperatur?cééhé£§4§grggent, for example a base, can be added in order
to accelerate the reaction rate. Examples of the base
include anhydrous sodium carbonate; sodium hydride;
potassium carbonate; metallic sodium; an alkali metal
alcoholate such as sodium methylate; a quaternary ammonium
salt such as triethylbenzyl ammonium chloride, tetraethyl
ammonium chloride and tributylbenzyl ammonium chloride;
% sodium hydroxyde; and potassium hydroxyde. The base needs
to be added in an amount of from 0.1 to 10.0 moles,
preferably from 0.3 to 2.0 moles per 1 equivalent of -OH
group of the compound (S:), (S2) or (S3), in order to obtain
high reaction accelerating effect.

The reaction of the compound (S:), (S:z) or (Ss)
with thé haloalkyl vinylether compound (T) can be conducted
in an inert solvent such as ethyl cellosolve,
dimethylsulfoxide, ethyleneglycol monomethylether and
dimethyl acetoamide. Though reaction temperature is not
limited, it is preferably in an range of from room

temperature to 100°C.

For isolating and purifying the photopolymerizable



For isolating and purifying the photopol yneri zabl e -13- conmpound (I ),
(I =2) or (VII) obtained through the above nentioned reaction, any known
met hod can be enpl oyed. For exanple, after cooling the reaction mxture to
roomtenperature, the organic |layer is-d8tfacted with toluene or nethyl

i sobutyl kecompounge (ekt)act 1i<2 eliVEdvebspinede Shpoughyfihe akeyvenove

the unreacted conpound and inorganic salts, and after drying the organic
|l ayer Wwith meatypngdageactionh anyakngunouethed cansberepployed. Kew dried
organic layer is concentrated under reduced pressure to provide the desired
product. Thexasmbe, afieer| eeialngothee reacdiamchistunt pROTNRE st
resin conpositions (N-1), (N-2) and (NP) of the present invention may
further conpenperatbradetheotsganindaver is sxdressedi vith toheenener
group, if necessary. As the binder polyner, a polyner having a_good
conpati bi | i mgthyilhisabuplibt kefernew thagxdnagions washed paveBpd yiEBeszati on
initiator, and having an appropriate solubulity in an organic solvent, a
hi gh st rengwithn#atedoitoe Mengviee bher anneaoted morpaund|and rergaNie om
various kinds _of high nolecular materials. Specific exanples of the binder
pol yner i ncEadésa (and 3EEeY| devingd thet arganieretayarcyishy fedr¥ing (net h)
agent such as anhydrous sodium sulfate, etc., the dried
organic layer is concentrated under reduced pressure to
provide the desired product. The method is not limited to
the above. |
Each of the photoresist resin compositions (N-1),
(N-2) and (NP) of the present invention may further comprise
a binder polymer having no photosensitive functional group,
if necessary. As the binder polymer, a polymer having a
good compatibility with the photopolymerizable monomer and a
photopolymerization initiator, and having an appropriate
solubulity in an organic solvent, a high strength and a
softening temperature may be suitably selected from various
kinds of high molecular materials. |
Specific examples of the binder polymer include a
(meth)acrylic acid ester polymer, a copolymer of a (meth)
acrylic acid ester and (meth)acrylic acid, a styrenemaleic
anhydride copolymer, and a reaction product of a styrene-
maleic anhydride copolymer and an alcohol. The term
“(meth)acrylic" used herein means “acrylic or methacrylic".
The amount of the binder polymer is generally in

the range of from 0 to 80% by weight based on the total



acrylic-acid ester and (neth)acrylic acid, a styrenenual ei c anhydri de
copol ymer, and a reaction product of a styrene- nualeic anhydride copol yner
and an al cohol. The term"(neth)acrylic" used herein nmeans "acrylic or
met hacrylic". The anount of the binder- pplyner is generally in the range of
from0 to Swkidy osopgmentssed Shet photorasist resin campesiddon.of the
photoresi st resin conRosifion. The photoresist resin confosition (N-1),
(N-2) and (NP) of th&hgr phehoresismhtnesinepmnpasitien co¥ml) s Nrdleand ve
diluent, if necessary. As the reactive diluent, a |owviscous |liquid
conpound halliR}Y odfe tdre t pBesient oky¥erEian cupy funthkerpremprise a
general |y used. Specific examples of the reactive diluent include ethyl
vi nyl etherreantdyg diilwentet Aér necessaryt vAsthetneactise dddagntyi ayi
ether, vinyl cyclohextl ether, vinyl-4- hydroxy butyl ether, butanediol
vi nyl et herlowisaopsedd qiidc spmppundyhaeingronetar thee vinihexyelkyde
reactive diluent is generally in the range of fromO to 70% by wei ght, and
pr ef er abl y gnanpso inothe moleeulgtis paneraddyt usednount of the .
phot opal yneri zabl e nononer. Exanples of the alkyl, aryl, alkenyl, alkoxy,
aral kyl or al kyl t hi o Spesdsigersanples of cthe rpagteivg diduantminglude)
i nclude [err] al kyl, phenyl, naphthyl, [err .

ethyl vinyl ether, propyl vinyl ether, isobutyl vinyl ether,

octadecyl.vinyl ether, vinyl cyclohextl ether, vinyl-i4-

hydroxy butyl ether, butanediol vinyl ether, triethylene

" glycol divinyl ether, etc.
The amount of the reactive diluent is generaliy in

the range of from 0 to 704 by weight, and preferably from 0

to 30 by weight, based on the amount of the

photopolymerizable monomer.

Examples of the alkyl, aryl, alkenyl, alkoxy,

aralkyl or alkylthio group denoted by R3;, Rs or Rs in
formula ( I ) include C,-C, alkyl, phenyl, naphthyl, C:-Cs
alkenyl, C,-Cy alkoxy, Cy-Cy alkyl substituted by phenyl,
Ci-Cs alkenyl substituted by phenyl and C,-Cys alkylthio.
In the examples, the alkyl, aryl, alkenyl, alkoxy or
afalkyl may be substituted by one or more of halogen atoms.
In the examples, phenyl and naphthyl may be substituted by
Ci—Cs alkyl, C;i-Cs alkényl or C;-Cy alkoxy.

Examples of the triazine compound of formula (II)
include 2-phenyl-4,6-bis(trichloromethyl)-1,3,5-triazine, 2-
(p—chlorophenyl-4,6-bis(trichloromethyl)-1,3,5-triazine, 2-

(p-tolyl)-4,6-bis(trichloromethyl)-1,3,5-triazine, 2-(p-



al kenyl ; [err] alkoxy, [err] al kyl substituted by phenyl, [err] al kenyl
substituted by phenyl and [err] alkylthio. In the exanples, the al kyl,
aryl, al kenyl, al koxy or aral kyl may be substituted by one or nore of
hal ogen atons. In the exanples, phenyl &d napht hyl may be substituted by
[err] al kyl methoxypheryhyts ob~bis (tric kbogomekgnh) <ls, HfSttriazine; 2
conpound of forrmula (11) include 2-phenyl-4, 6-bis (trichloronmethyl) -1, 3,
5-triazi ne, (2, 3¢medhiyvlentedipxyphenyk) t4 y 6chbiasdtatichloremethyl) -
5-triazine, 2- (p-tolyl)-4,6-bis (trihloromethyl £-1,3,5-triazine, 2-(p-
- 15 - net hbx§phetyipzdne ,bixmethylof Hreb by (fricBleromeshyds ~12-3, 5~
(2, 3- et hyl ene- di oxyphenyl ) -4, 6- biséérichloronethyl)- 1,3, 5-triazine,
2- et hyl - 4, rbazinej chretbykthybybis Gt sichloromethyl)-1,3,5-triazine,
2-ethyl-4,6-bis(trichloronethyl)-1,3,5-triazine,
2,4,6-tris(2yilg8otpist(yrichlysoneitdwy hp-1,3 456triazine, 2,4,6-
tris(dichloronmethyl)-1,3,5-triazine, 2,4,6-tris(nmnochlorone thyl)-1

, 3, 5-t ri azi teis (dighkariomethyl]) -1 s Beht triazing,) 24 U6 6-tris(monochlorome
bis(trichloromethyl)-1,3,5-triazine, 2-styryl-4,6-

bi s(trichl othyddhyl, B~ bFrdazine, rd( a- ( panet ixpeighypbroethyl) -4, 6~
4,6-bis(trichloronethyl)-1,3,5-triazine, 2-(3,4,5-

tri met hoxysbisy(drichlosoneitdty b) otetdydrtrinsine,a2netyryl-4,6-

2- (1-naphthyl)-4,6-bis(trichloronethyl)-1,3,5-triazine, 2-

(4- et hoxy- hinéphibhilpromethyd( i, 3hbotaiaziye),- 24 psmethoxystyryl)-

4,6-bis(trichloromethyl)-1,3,5-triazine, 2-(3,4,5-
trimethoxystyryl)-4,6-bis(trichloromethyl)-1,3,5-triazine,
2-(1-naphthyl)-4,6-bis(trichloromethyl)-1,3,5-triazine, 2-
(4-methoxy-1-naphthyl)-4,6-bis(trichloromethyl)-1,3,5-
triazine, 2-(p-methylthiophenyl)-4,6-bis(trichloromethyl)-
1,3,5-triazine, 2-{p-methylthiostyryl)-4,6-bis(trichloromet
hyl)-1,3,5-triazine, 2,4,6-tris(tribromomethyl)-1,3,5-
triazine, 2-methyl-4,6-bis(tribromomethyl}-1,3,5-triazine,
2,4,6~tris(dibromomethyl)-1,3,5-triazine, 2-methoxy-4,6-
bis(tribromomethyl)-1,3,5-triazine and 2-methylthio-4,6-
bis(tribromomethyl)—l,3,5-triazine. Among them, a triazine
compound of formula (I[) wherein two or more of Rs, Ry and
Rs are trichloromethyl or ;ribromomethyl is preferable.
Particularly, a triazine compound represented by the

following fbrmula is preferred.

ClaC .

=N =\
N>_ }—@-OCHs
N

ClaC



triazine, 2-(p-nethylthiophenyl)-4,6-bis(trichloronethyl)- 1,3,5-triazine,
2- (p-methyl thiostyryl)-4,6-bis(trichloronet hyl)-1,3,5-triazine,
2,4,6-tris(tribronmonmethyl)-1I,3,5- triazine,

2-met hyl - 4, 6-bi s(tri brononet hyl)-1, 3,5-triazi ne,

2,4,6-tris(di brononethyl)-1,3,5-triazine; 2-nethoxy-4, 6-

bi s(tribronmonmet hyl)-1,3,5-triazine and qsqpthylthio-4,6-

bi s(tribromonmethyl)-1,3,5-triazine. Anong them a triazine conpound

formula (11) wherein two or nore of |
tribromomethyl is pref&hgpia@oynt: puitde ytriazing aeuponislindnr &k

of

err] and [err] are trichloronethyl or

sent ed

by the following forpula is preferred. [err] [err] -16- The, anount of

the triazi

ehesenamisitn aamppRditdaniaf &dimoRresan br inNe Ny BN S

invention is preferably in a range of from1 to 20 % by weight, nore

preferably

preferabd y1dmodraRgghef predd lota @thi? bpuNeishty,haore

phot opol yneri zabl e nongner and the reactive diluent. Exanples of the

sol vent useRreferahky phee®rbstet! @G dhpts e st «

Npased n Sotddd amguntor t he

present invention include ethylene glycol nonoal kyl ethers such as ethyl ene

gl ycol non
nonopr opyl

et her and et hyl ene gl ycol : .
Examples of "the solvent used for the photoresist

compositions (N-1), (N-2) and (NP) of the present invention
include ethylene glycol monoalkyl ethers such as ethylene
glycol monomethyl ether, ethylene glycol monoethyl ether,
ethylene glycol monopropyl ether and ethylene glycol
monobutyl ether; diethylene glycol dialkyl ethers such as
diethylene glycol dimethyl ether, diethylene glycol diethyl
ether, diethylene glycol dipfopyl ether and diethylene
glycol dibutyl ether; ethylene glycol alkyl acetétes such
as methyl cellosolve acetate and ethyl cellosclve acetate;
propylene glycol alkylether acetates such as propylene
glycol monomethyl ether acetate, propylene glycol monoethyl
ether acetate and propylene glycol monopropyl ether
acetate; aromatic hydrocarbons such as benzene, toluene and
xylene} ketones such as methyl ethyl ketone, acetone,
methyl isobutyl ketone and cyclohexanone; alcohols such as
ethanol, propanol, butanol, hexanol, cyclohexanol, ethylene
glycol and glycerol; and exters such as ethyl lactate.

Among these, ethyl cellosolve acetate, propylene glycol
monomethyl ether, ethyl lactate, and metyhl isobutyl ketone

are preferred.

Retthe rholapolbmanizablg poppmasnaad iy ecreagtive filuanty ycol



nonobutyl ether; diethylene glycol dialkyl ethers such as diethylene glycol
di ret hyl ether, diethylene glycol diethyl ether, diethylene glycol dipropyl
et her and di ethyl ene glycol dibutyl ether; ethylene glycol alkyl acetates
such as pethyl cellosolve acetate and'eﬂﬁy1 cel l osol ve acetate;_ propyl ene
gl ycol al kyl et her acelfhass salsends paypbecusedl singlyoeorms | misthune
acetate, propylene glycol nonoethyl ether acetate and propyl ene glycol
monopr dpyl @f héwoade amereathensaf hydTbeammountucf &heaekvent: disuene
and xyl ene; ketones such as nethyl ethyl ketone, acetone, nethyl isobutyl
ket one and pmf@h@hhﬁoﬁlé@ma%om)l%,@lﬂ% kg waighio basadbmdihe Rmaunst |
hexanol , cycl ohexanol , ethylene gl ycol and glycerol; and exters such as

ethyl |acta0f. thevketahsalidomponentssol ve acetate, propyl ene gl ycol

mononet hyl ether, ethyl lactate, and nmetyhl isobutyl ketone are preferred.
-17- These sol vents hatanesdistgicpnpesitianniNrll e H-2hand (B

t hereof. The anount of the solvent is preferably from20 to 2, 000% by
wei ght baseaf othe Ipresanintingenthent can| be dised fompshenproduseliomAbrasi st
conposition (N-1), (N-2) and (NP) of the present invention can be used for
the product¢ohonffilterobyfalpigment «dispgrsioniirgthad &y mamnaunding
Conpoundingtherewith pigments(s).
Examples of the pigment include inorganic pigments such
as barium sulface, bismuth sulfide, zinc white, lead
" sulfate, titanium oxide, yellow lead, iron oxide red,
ultramarine blue, Prussian blue, chromium oxide and carbon
black; and organic pigments shown as the following color
index numbers (C.I.):
C.I. Yellow pigments 20, 24, 86, 93, 109, 110, 117, 125,
137, 138, 139, 147, 148, 153, 154, 166, and 168; |
C.I. Orange pigments 36, 43, 51, 55, 59, and 61;
C.I. Red pigments 9, 97, 122, 123, 149, 168, 177, 180,
192, 215, 216, 217, 220, 223, 224, 226, 227, 228, 240, and
48:1; |
C.I. Violet pigments 19, 23, 29, 30, 37, 40, and 50;
C.I. Blue pigments 15, 15:6, 22, 60, and 64;
C.I. Green pigments 7, and 36;
C.I. Brouwn pigmenté 23, 25, and 26; and
C.I. Black pigments T.
The amount of the pigment used for the photoresist

'composition (N-1), (N-2) and (NP) of the present invention

in the case of producing the color filter is generally from



t herewi t-h pi gnents(s). Exanples of the pignment include inorganic pignents
such as barium sul face, bisnmuth sulfide, zinc white, |lead sulfate, titanium
oxide, yellow lead, iron oxide red, ultramarine blue, Prussian bl ue,
chrom um_ oxi de and carbon bl ack; and org®&nic pignents shown as the
fol | owi ng ca0otoidQ@ oy welight based)onCthe tatdlbwaligmeonteads afl, tiss, 93,
109, 110, 117, 125, 137, 138, 139, 147, 148, 153, 154, 166, and 168; C.I
Or ange® pi gneompos8btiamd, " 51, 55, 59, and 61; C.|. Red pignents 9, 97, 122,
123, 149, 168, 177, 180, 192, 215, 216, 217, 220, 223, 224, 226, 227, 228,
240, and 48:1; C.|. \Adagicpispabilizes, cas, beRddsd td7theOphahdrésist. | .
Bl ue pignents. 15, 15:6, 22, 60, and 64; C.|1. Geen pignents 7, and 36; C.|I
Brown pi gnecompdsition &Ml 6 (M) @nd (NPjclofpitheepresent Thevambion, of the
pi gment used for the photoresist conmposition (N-1), (N-2) and (NP) of the
present invifitidesinedhe dxampiepsr dheregft imabide ftientiary gavicmel |y
from -18- 20 to 80% by wei ght based on the total solid contents of the -
conposi ti oncompounds such as trithylamine, tributylamine-and DBU
(diazabicycloundecene); sodium hydroxide; and potassium
hydroxide. '
Because the addition of a large amount of the
basic stabilixer to the photoresist composition of the
" present invention hinders its photosensitivity, the
addition amount is generally in the range of from 0.01 to
15% by weight, and preferably not more than 5% by weight,
based on the total amount of the photopolymerizable monomer
and the reactive diluent.
Other conventional agents such as a leveling agent
may be added to the photoresist composition (N-1), (N-2) or
(NP) present invention for imparting a uniformity on
coating the photoresist composition.
" The photoresist composition (N-1), (N-2) and (NP)
of the present invention can be obtained by mixing the
components described above, with applying, if necessary,
tréatments such as a dispersing treatment to the mixture.
The photoreéist compoéition (N-1), (N-2) and (NP)
of the present invention can be used for a photolithography.
When the photoresist composition is compounded with a
proper pingment, it can be used for producing a color filter

(one or both of the color portions and the black martix



A basic-stabilizer can be added to the photoresist conposition (N-1), (N-2)
and (NP) of the present invention, if desired. Exanples thereof include
tertiary am ne conpounds such as trithylam ne, tributylam ne and DBU

(di azabi cycl oundecene); sodi um hydroxi-d¢9 -and pot assi um hydr oxi de. Because
the additi @ootians) gormmauntiqiiidhebyustalsidbsplagring appardtisesi st
conposition of the present invention hinders its photosensitivity, the
addi tion amnhidtizingydier patfern foemathge by arphotelithagraphyby wei ght,
and preferably not nore than 5% by wei ght, based on the total anpunt of the
phot opol ynrer i zabl e nEndyebyachanging ¢he kiaddandéear. tim ramowsnwdnithenal
agents such as a | eveling agent nmay be added to the photoresist conposition

(N-1), (N Briazine)comnps ofivBarmehkaf 6d ) ppand/ay byuahangingy tbe
coating the photoresist conposition. The photoresist conposition (N-1),
(N-2) and (@w)ostrehamaunientthaveharactamistbiobodi tde photaragiske
conponents described above, with applying, if necessary, treatnments such as
a di spersi epopesitéon (NP ) 1of the Wpresent pnyestdansicanpnpesechangedn- 1),
(N-2) and (NP) of the present invention can be used for a photolithography.
When the piiram gsitivepéerking ty¥peotponegatiivet workpngpéyppinyieRt, it
can be used for producing a color filter (one or both of the color portions
and the bl acérmatix The characteristic of the photoresist

composition(NP) is usually changed from negative working

type to positive working type only when the amount of acid

generated on the exposure to the radiation increases, and

the amount of acid can be increased, for example, by

increasing the amount of the triazine compound of formula (

II ) or by increasing the exposure amount.

~ The photolithography using the photoresist

composition of the present invention can be carried out,

for example, as follows:

_ The resist solution is spin-coated on a substrate
followed by heat-drying (pre-baking) to form a smooth coated
layer.

The coated layer thus obtained was irradiated with
ultraviolet rays through a negative mask or a positive mask
for forming a desired image. For uniformly irradiating the
whole the coated layer with parallel ultraviolet rays, it
is preferred to use an appropriate apparatus such as a mask
alignment.

The irradiated coated layer is then post hardened

(post exposure baking) by heating the layer to a temperature



-19- portions) for a liquid crystal displaying apparatus utilizing the
pattern formati on by a photolithography. Only by changi ng the kind and/ or
'the anount of -the triazine conpound of formula (I11), and/or by changing the
exposukre, anount, the characteristic of 2he photoresi st conposition(NP) of
the presentofl finam i6h tenrd 206Cc Kargégonr bnteobd tmimuRF «i ng type to negative
wor ki ng type, vice versa. The characteristic of the photoresist, |,
conposi ti on(NP) is usThel goabedgdayeropeatghardengdr ksndnmegrsedo ifod ti ve
wor ki ng type only when the anmount of acid generated on the exposure to the
radi ation idickutecaquepust abkakbunelutiani §ocdisselvecthgsuphardenadanyl e,
by increasing the anount of the triazine conpound of forpula ( I1) or by

i ncr easi ng partionsos wherghyukhe desirgdtisagendsr dNglaBedg t he phot or esi st
conposi tion of the present invention can be carried out, for exanple, as
follows: The resist ddteri daveiopment cdhecdmaged dayer By be furidiehy

heat -dryi ng (pre-baking) to forma snooth coated |ayer. The coated | ayer
thus obt ai reeswakardengdagbdavtenparatuveopét fraps abpudud@Oa teeRl°Ce” mask
or a positive mask for formng a desired inmage. For uniformy irradiating

t he whol e tand cfer oframaiouti th teaR8l méputiesravi ol et rays, it

The present invention is described in more detail
by the following examples but the invention is not construed

as being limited by these examples.

EXAMPLE

Synthesis example 1

33.0g of a resorcin-novolac resin (OH equivalent:
59) obtained by the condensation reaction of resorcin and
formalin, and 100g of dimethylsulfoxide were charged in a
reaction vessel equipped with a reflux condenser, a
thermometer, a stirrer and a nitrogen gas introducing mean,
and the resorcin-novolac resin was dissolved. Then, 31.9g
of powdery sodium hydroxide was added to the resulting
solution, followed by stirring for 30 minutes at 60 °C.
Thereafter, 24.7g of 2-chloroethyl vinylether was dropwise
added thereto over a period of 1 hour while keeping the
inner temperature of the reaction vessel at 60°C and the
resulting mixture was kept at 60 °C for 4 more hours to
complete the reaction.

After neutralizing excessive sodium hydroxide with

20.0g of a 10% aqueous solution of phosphoric acid, 300g of



Is preferred to use an appropriate apparatus such as a nmask alignnment. The
I rradi ated coated | ayer is then post hardened (post exposure baking) by
heating the layer to a tenperature -20 of from60 to 120C for from1l to
60 m nutes. The coated | ayer post harderpgd-is imersed in a _dilute aqueous
al kal i sol umedaylo igobsdinle ketonenradddnog pér wabar, waner agdedhtodéber ed
i mage i s devel oped. After devel opnent, the imaged |ayer nmay be further post
har dened at reacdipsr aigturs; whenebpothe idssired sujodiuct was e3tracsadabout
5 to 20 mnutes. The present_invention is described in nore detail by the
fol | owi ng exatel sbebarganicikayen iand iinorganionsalimdierse sdissglvedi i8d by
t hese exanpl es. EXAMPLE Synthesis exanple 1 33.Qg of a resorcin-novol ac
resin (OH eddievaqueoussdpyerbtai ned by the condensation reaction of resorcin
and formalin, and 100g of dinethyl sul foxide were charged in a reaction
vessel equi pped with aThemeafttendcbber orgamia nbayerrvas sokkegtedd a
ni trogen gas introducing nmean; and the resorcin-novolac resin was
di ssol ved. washed izysg%@megoag@hywswimﬁmﬂﬁ B0% equesusdgedutionhef
resultin '

J sodium chloride, dried with anhydrous sodium sulfate, and

filtered. Then, methyl isobutyl ketone was distilled off
from the organic layer under a reduced pressure to obtain
53.0g of the desired product.

In the infrared absorption spectra of the product,
the absorptions based on a vinyl group were observed at
1610 cm~' and 975 cm~'! and the absorption baséd on an
ether boﬁd was observed at 1200 cm~'. The vinyl ether
substituted ratio was calculated from the result of
measurement of the residual phenolic hydroxy group by a
neutralization titration method. .The vinyl ether
substituted ratio thus calculated was 50%.

The compound thus obtained was a polyfunctional

-vinyl ether compound represented by the following formula:

Q

l: CH2<Q/':\.;.(_:H7\ i:

wherein mean value of n is 3.0 and Q was composed of -OH and

-OCH.CH,O0CH=CH, at a molar ratio (-OH/-OCH,CH,OCH=CH,) of



solution, followed by stirring for 30 nminutes at 60 [err]. Thereafter,
24.7g of 2-chloroethyl vinylether was dropw se added thereto over a period
of 1 hour while keeping the inner tenpeégtpre of the reaction vessel at

60[err} and resyl ting .mixture was k&€pt .at .60 [err] for,4 noge hours to
conpl ete th%b?ggcti Weﬁq&e% %eal‘%%Pﬁ’ n@x«%@é@i bBt§LH‘Fgrﬂ-$iyﬁ? ‘%?B%&Iv\/i th
20. Og of a 109% aqueous SP*ution of phosphoric acid, 300g of -21- nethyl
i sobutyl ke®8ne EB@g of water were added to the reaction m xture,
wher eby the desired product was extracted into the organic |ayer and
I norganic salts were dissolved in the aqueous | ayer. Thereafter, the

organi c | ayer s coll ected, .washed five tinmes each with 200g of 20%
aqueous soI§Y?¥£§§ﬁssﬁﬁﬂW§1Q:m oride, dried with anhydrous sodium sul fate,

organi ¢ Layer under a3fedBcBl BrROKaIaS (EoBHR of sHERkaRS T E4% PTG

Pased on a W nyHbtole GRFBLGHErad LIA 5608 AnerrieRhd 695 SRatitiand

Vimyl ot herRUHEST G PRIAESRD CEF BEIHER o TRESSRNN Br Xt
octylphenol and resorcin with formaiin,.and 187.5g of
dimethylsulfoxide were charged in a reaction vessel equipped
with a reflux condenser, a thermometer, a stirrer and a
nitrogen gas introducing mean; and the novolac resin was
dissolved. Then, 12.0g of powdery sodium hydroxide was
added to the resulting solution, followed by stirring for 30
minutes at 60°C. Thereafter, 38.4g of 2-chloroethyl
vinylether was dropwise added thereto over a period of 1
hour while keeping the inner temperature of the reaction
vessel at 60°C and the resulting mixture was kept at 60 C
for 6 more hours to complete the reaction.

After neutralizing excessive sodium hydroxide with
3.0g of a 10% aqueoué solution of phosphoric acid, 450g of
methyl isobutyl ketone and 400g of water were added to the
reaction mixture, whereby the desired product was extracted
into the organic layer and inorganic salts were dissolved
in the aqueous layer.

Thereafter, the organic layer was collected,
washed five times each with 400g of 20% aqueous solution of
sodium chloride, dried with anhydrous sodium sulfate, and

filtered. Then, methyl isobutylketone was distilled off



measur enent of the residual phenolic hydroxy group by a neutralization
titration nethod. The vinyl ether substituted ratio thus cal cul ated was
50% The conpound thus obtained was a pol yfunctional vinyl ether conpound
represented by the following;fornul.a, -[@3r] wherein nean value of nis 3.0
and Q was damRbddie ocfrsmranbayerrqm@eraanﬁeéuceat PBEeSEHFE &P obtaim .

50/ 50. Hereinafter, the conpound thus obtained is referred as "Conpound 1".
Synt hesi s &éan @f2t9¢ QQSM‘B@ PoR@Ie resin (Sumi kanol 620 produced by -
Sum tono Chem cal . OH equi val ent:, 75) obtai ne §A§¥ t he
condensat i on reactlo;noﬁhﬁ éﬂﬁgéﬂed;ﬁh&QﬂP31@@t§P9ﬁEﬁ%I° & SFAAUCE swi t h
formalin, and 187.5g of dine | sul foxi de were charged in a react.i on vessel
eqU|pped\MﬁhﬁaaPEPFE%¥9ﬁﬁk§%§§ d @niRcViBiet EXOUP HELE P %ﬁﬁvﬁdnﬁﬁrogen

gas introducin angd the novol ac res di ssol ve Then, 12.Qg of
powdery sodi@h¥hgar oxﬁﬁgwag 5added t%n@h'éhﬁe\ghﬁqmtéepug\a&? 8 é\ﬁed by
stirring for 30 mnutes at 60[err] Thereé‘i §8 49 of 2-ch oroE@I{

vi nyl et her afiRenr BpRds ¢'aRiRBSERYEE 31020G ¢BF{ od diher WYL WRE eepi ng

the inner tenperature Qf the reaction
substituted ratio was calculated from the result of

measurement of the residual phenolic hydroxy group by a
neutralization titration method. The vinyl ether
substituted ratio thus calculated was 60%.

The compound thus obtained was a polyfunctional

vinyl ether compound represented by the following formula:

‘Q _ Q Q
. 0 N . . & ' (] N
’ ——-CHz Z CHz L CHZ-———'_ P
Q Q
- t-oct -CHs

wherein t-oct represents a tert-octyl group and Q was
composed of -OH and -OCH,CH,OCH=CH,; at a molar ratioc (-OH/-
OCH.CH,OCH=CH.) of 40/60. Hereinafter, the compound thus

obtained is referred as "Compound_2".

Synthesis example 3
22.3g of a catechol-novolac resin (OH equivalent:
58.4) obtained by the condensation reaction of catechol with

formalin, and 50.0g of dimethylsulfoxide were charged in a



vessel at 60[er

r]

and the resulting m xture was kept at 60 [err] for 6 nore

hours to conplete the reaction. After neutralizing excessive sodi um
hydroxi de with 3. Qg of. a 10% aqueous sol uti on of phosphoric acid, 450g of

met hyl :i sobutyl

ke

tone and 400g of watel4were added to the reaction

mxture, wie2pflion vesisel pAvdpnedayidbh racred ik ccoRdediy@Ric A ayer
and inorganic salts were dissolved in the aqueous : ayer. .Thereafter, the
organi t | ayehengometsn ca &tinvgrnands aveitregen sgas intrpdipdge meagms
aqueous solution of sodiumchloride, dried w th anhydrous sodi um sul fate,
and filtereand Then catechal-novolag | resimeasadisselveded then, 8.829f from
the organic |ayer under, a reduced pressure to_obtain 52.7g of the desired
product. | rpeHeeny r 3Ped Wbshyproxidpevasa addede te celaet raselEAa& ptions

based on a viny

the absor pt3@hubid8a &P hhoeedebyhsid npdndoEeryvdd minutss caf

e

roup_were observed at 1610 cnferr] and 975 cnk rr] and
e 5ﬂ3-The

vinyl ether substituted ratio was cal culated from_the result of neasurenent

of the resiThereafiean: i €2 58rok e whiaragthy hatimydiathen sias dnopwise

met hod. The vin
conmpound t ra@de

b 5

et her substituted ratio thus cal cul ated was ( 60% The
neFetmPeD? ypentedonsl 1 hour while keeping the

inner temperature of the reaction vessel at 60°C and the

resulting mixture was kept at 100°C for 5 more hours to

complete the reaction.

After neutralizing excessive sodium hydroxide with
4.0g of a 10% aqueous solution of phosphoric acid, Sﬁg of
methyl isobutylketone and 100g of water were added to the
reaction mixture, whereby the desired product was extracted
into the organic layer and inorganic salts were dissolved
in the aqueous layer.

Thereafter, the organic layer was collected,.
washed five times each with 100g of 20% aqueous solution of
sodium chloride, dried with anhydrous sodium sulfate, and
filtered: Then, methyl isobutylketone was distilled off
from the organic layer under é reduced pressure to obtain
32.8g of the desired product.

In the infrared absorption spectra of the product,
the absorptions based on a vinyl group were observed at
1610 cm~' and 975 cm~' and the absorption based on an
ether bond was observed at 1200 cm~'. The vinyl ether
substituted ratio was calculated from the result of

measurement of the residual phenolic hydroxy group by a



vi nyl ether conpound represented by the following formula: [err] wherein
t-oct represents a tert-octyl group and Q was conposed of -OH and [err] at
a nolar ratio (-OH/ - [err] of 40/60. Hereinafter, the conpound thus
obtained.is referred as "Conpound 2". Spgthesis exanple 3 22.3g of a

cat echol - navelu4ae abiza femedui Vapditon5@ethodt.ai nEhepyW 1 A¥ lcbiBRIut i on
reaction of catechol with formalin, and 50.CQg of dinethylsulfoxide were
charged i n substituted nagiot thus\ealenlaied masdSdf%th a refl ux condenser, a
thermoneter, a stirrer and a nitrogen gas introducing nean; and the

cat echol - novol ac resi FheasompeundvehusTabsaigedgwas ponedyfunedignal

hydr oxi de was added to the resulting solution, followed by stirring for 30
m nut es at Wik rgthemeoagpund, representied byhtbeo Sob)pwingyfetmela has
dropwi se added thereto over a period of 1 hour while keeping the inner
tenperature of the reaction vessel at 60[err] and the resulting m xture was
kept at 100[err] for 5 nore hours to conplete the reaction. After
neutralizing exces%i ve sodi um hydr@xide with 4.0y @& a 10% aqueous sol ution

of phosphoric acid,) 50g of nethyl {sobutyl ketone arld 109@ of water were
added to the Q / )\/Q \ :
x N € _
S .

cﬁz\ & cu7. P

wherein mean value of n is 3.0 and Q was composed of -OH and
-OCﬁzCHzOCH=CHz at a molar ratio (-OH/-OCH.CH,OCH=CH.) of
45/55. Hereinafter, the compound thus obtained is referred

as "Compound 3".

Synthesis example 4

27.2g of a novolac resin (OH equivalent: 67.9)
obtained by the condensation reaction of catechol with 4-
hydroxy benzaldehyde and 50.0g of dimethylsulfoxide were
charged in a reaction vessel equipped with a reflux
condenser, a thermometer, a stirrer and a nitrogen gas
introducing mean; and the novolac resin was dissolved.
Then, 10.0g of powdery sodium hydroxide and 5.4g of
tetrabutylammonium bromide were added to the resulting
solution, followed by stirring for 30 minutes at 60°C.
Thereafter, 28.1g of 2-chloroethyl vinylether was dropwise
added thereto over a period of 20 minutes while keeping the

inner temperature of the reaction vessel at 60°C and the



reaction m xture, whereby the desired product was extracted into the
organi c | ayer and inorganic salts were dissolved in the aqueous | ayer.
Thereafter, the organic |ayer was coll ected, washed five tines each with
100g of- 20% aqueous sol ution of sodium g oride, dried wth anhydrous
sodi um sul feesulsiaes minune wWasnkeptt 8¢ 90s56utfiak e opereabodirs: itq ed of f
fromthe organic |layer under a reduced pressure to obtain 32.8g of the
desired pr zmplete the regatakasd absorption spectra of the product, the
absorptions based on a vinyl group were observed at 1610 cnferr] and 975
cnjerr] and the absorﬁﬁﬁ&ihnle&lg&lbmm excess ivensoddymohydroxidewithoo
cm'. The vinyl ether substituted ratio was calculated fromthe result of
neasur enent200gtof 2 e85%uaqueowscsolntivan of phaspharic acid,2300g of
neutralization titration nmethod. The vinyl ether substituted ratio thus
cal cul at ed mechpboisohutydkpbone ands360gapfcwatiesr werel pddes: itendihesi nyl
et her conpound represented by the follow ng formula: [err] wherein nean
val ue of n reagtivmmixiurs, sherebydtbe depined peedyctitwas mytragtad o
[err] of 45/55. Hereinafter, the conpound thus obtained is referred
into the organic layer and inorganic salts were dissolved in
the aqueous layer.
Thereafter, the organic layer was collected,
washed eight times each with 300g of 10% aqueous solution
of sodium chloride, dried with anhydrous sodium sulfate,
"and filtered. Then, methyl isobutylketone was distilled off
from the organic layer under a reduced pressure to obtain
35.0g of the desired product.
In the infrared absorption spectra of the product,
the absorptions based on a vinyl group were observed at
1610 cm~' and 975 cm~'! and the absorption based on an
ether bond was observed at 1200 cm~'. The vinyl ether
substituted ratio was calculated from the result of
measurement of the residual phenolic hydroxy group by a
neutralization titration method. The vinyl ether
substituted ratio thus calculated was 60%.
The compound thus obtained was a polyfunctional

vinyl ether compound represented by the following formula:



as "Conmpound 3". Synthesis exanple 4 27.2g of a novolac resin (OH

equ valent: 67.9) obtained by the condensation reaction of catechol with 4-
hydr oxy benzal dehyde and 50. Oy of di et hyl sul foxi de were charged in a
reacti on.vessel equipped with a reflux condenser, a thernoneter, a stirrer
and a nitrogen gas introduci ng nean; an®z ke novol ac resin was di ssol ved.
Then, 10.0Qg of powdery sodi um hydroxi de and 5.4g of tetrabutyl ammoni um
brom de were added to.the resultipg salyution, follo irring for 30
m nutes at 60[err]. 2-chl or get hyl _vi et her was

dr opwi se added t Hacg 0 minutls whi ing the inner
t enperature of the [ea 160[-e~F—ang —=26}- resulting
m xture was kept at 1) ours tolco WHE reaction.
After neutralizing excessive spdi ym hydroxi de w §gh* 2 gg of a 85% aqueous
sol ution of phosphoric acid, A8g of nethyl i sg | ket one, and 300g of

wat er were added to the reacﬂilﬂ m xt ure, ‘wher he desired product was
extracted into the organic | aygr and inorganic syts were dissolved in the
aqueous | ayer. Thereafteér, thqaorganic | ayer wasgcol lected,

wherein mean value of n is 3.0 and Q was composed of -OH and
-OCH,CH,OCH=CH; at a molar ratio (-OH/-OCH.CH,OCH=CH.) of
4Q0/60. Hereinafter, the compound thus obtained is referred

as "Compound 4°¢,

Examples ahd Comparative examples

Compositions shown in Table 1, 2 and 3 were
prepared and evaluated according to the method mentioned
below. Numbers in Table 1, 2 and 3 indicate "part by.

weight".



washed eight tines each with 300g of 10% aqueous sol ution of sodi um

chl ori-de,

dried with anhydrous sodi um sul fate,

and filtered. Then,
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FX-512  : trade name:
Cationic photopolymerization initiator
manufactured by 3M Company.
Table 2
Example 1 Example 2 Example 3
Compound 1 6.0  — —_
Compound 2 _ 6.0 _
Compound 3 —_— —_— 6.0
| TRIAZINE A 0.3 0.3 0.3
Butyl acetate 14 14 14

TRIAZINE A

: trade name:

2-(p-methoxyphenyl)-4,6-bis(trichloromethyl)

-1,3,5~triazine :

a cationic photopolymerization initiator



bel ow. Nunbers in Table 1, 2 and 3 indicate "part by weight". -28- Table
1 Conparative Conparative Conparative Exanple 1 Exanple 2

Exanpl e 3 Conpound 1 6.0 Conpound 2 6.0
Conpounrd .3 . ..Z%P_ 6.0 FX-512 - ' 0.3
0.3 0.3 Butyl adeanitfacturedihy PANCHIM Company. 14 FX-512
. trade nane: Cationic photopolynerization initiator manufactured by 3M
Conpany. Table 2 Exanple 1 Exanpl e 2 Exanpl e 3 Conpound 1
6.0 - Cbngound 2 6.0
Conpound 3 _ - Table 3 6.0 TRI AZINE A 0.3
0.3 0.3 Butyl acetate 14 14 14
TRI AZI NE A : tradeTeame—2=(p-nethoxypteny =4 6=brs(trThtoromerhyt)
-1,3,5-triazjine :
' Example | Example | Example | Compara-
tive
4 5 6 Example 4

Compound 4 6.0 6.0 6.0 6.0

TRIAZINE A 0.3 S - 0.6 —_—

TRIAZINE B —_— 0.3 _— E—

IRUGACURE-261 S —_— — 0.3

Butyl acetate 14 14 14 14

TRIAZINE B : trade name :
2-(4-methoxy-1-naphthyl)
-4,6-bis(trichloromethyl)-1,3,5-triazine :
a cationic photopolymerization initiator
manufactured by PANCHIM Company.
TIRUGACURE-261 : trade name :
| a iron-allene complex type cationic
photopolymerization initiator manufactured by

Ciba-Geigy Company.

Each composition shown in Table 1, 2 and 3 was
filtered under pressure using a membrane filter (mesh: 1 g
m) to prepare negative working photoresist resin

compositions.



a cationic photopolynerization'initiator manuf act ured by PANCH M

Company. Table 3 Exanpl e Exanpl e Exanpl e Conpara- tive 4 5

6 Exanpl e 4 Conpound 4 6.0 6.0 6.0 6.0

TRI AZI NE A 0.3 -e6-TRI AZI NE B

0.3 | RUGACUBaRadtion: 0.3 Butyl acetate

14 14 14 14 TRIAZINE B : trade nane: 2- (4-nethoxy-1

-naphthyl) -4, 6-bis (Argdhssr pistig/lds-4 transpanentisubstratewas
phot opol yneri zation initiator manufactured by PANCH M Conpany.
| RUGACURE- 2@ashed awd thane: nautmal aledergenp,ewatyer,candntben an
phot opol yneri zation initiator manufactured by C ba-Gei gy Conpany. Each
conposi ti onaibohaly nfabbowed by depling.mas filtered under pressure using a
esin conposi 1 one. - Each phohoresist conposition shown in Table 1, 8- -
or 3 was coated on the glass substrate by spin coating at
1,000 to 4,000 r.p.m. and pre-baked at 60°C for 5-10
minutes.
' The coated layer was then subjected to a
patternwise exposure by a light exposure means, KASPER 2001
(trade name, manufactured by KASPER Co.).
Thereafter, the exposed layer was subjectéd to
post exposure baking
for 10 minutes at 80 °C for Examples 1-3, and
Comparative examples 1-3;
for 15 minutes at 75 °C for Examples 4 and 5, and
Comparative examples 4; or
for 15 minutes at 100°C for Examples 6
and developed by treating the layer with
a 3% aqueous solution for example 1-3 and
comparative example 1-3; or
a 2.3% aqueons solution for example 4-5 and
comparative example U
of sodium hydroxide for 30 seconds at 25°C. . |
The layer thickness was adjusted such that the
thickness became from 1 to 1.5 g m after exposure and

development.

The results are shown in Table 4 below.



-30- Evaluation: A glass plate as a transparent substrate was washed with a
neutral detergent, water, and then an al cohol, followed by drying. Each
phohor esi st conposition shown in Table 1, 2 or 3 was coated on the gl ass .
substrate by spin coatjing at ;1,000 to 4,300 r.p. m_and pre-baked at 60[err]
for 5-10 ninutes. The Ebaﬂébiﬁaﬁm’ﬂh% teen Ssgnsiivibyl peans ihee
exposure by a |ight exposure neans, KASPER 2001 (trade nanme, manufactured
by KASPER cboyesgchéﬂam @Xpasire gnreegy | apeuntaforuforniag nmespdgal
exposure baking for 10 mnutes at 80 [err] for Exanples 1-3, and

Conpar at i velayensl e8 the: substnateriafiness development, Aosmakiepl ¥alueand 5,
and Conparative exanples 4; or for 15 mnutes at 100[err] for Exanples 6
and devel opsloks arkigher sensitiydeywi th a 3% aqueous sol ution for
exanpl e 1-3 and conparative exanple 1-3; or a 2.3% aqueons solution for
exanpl e 4-5 and conpafke i resedywipa”swas measured using a figure (line

& space) wherein several lines were arranged with the same
interval as the width of the line. A set of several figures
in which the line width of each figure was changed was used
as a mask, the pattern thereof was printed on the resist
layer formed on the substrate, and the resolution limit was
shown in terms of the minimum line width (g m) that could

be reproduced.



of sodi um hydroxide for 30 seconds at 25[err]. The layer thickness was
adj-usted such that the thickness becane from1l to 1.5 g mafter exposure
and devel opnment. The results are shown in Table 4 bel ow "-31- In Table
4, the.term"sensitivity" means the | ows88t-1i ght exposure energy anount for
formng residual |ayers on the staBledte after devel opment. A smaller val ue
shows a higher sensitivity. The "resolution" was neasured using a figure

(| i ne & sp-&ee)—-w‘nc_. et peverat—Hres v —e—artang ottt thesqme—TTtE A
as the width of the linp. A set of sgveral figurpes in which the line wigth
of each fifgure was chany&eénsdtivity qResalatiion h@xygetern t h¢rReBistas
printed ol the resist | py@d/edfmed of pie substrhisterpaptien |c&¥peit i on
limt was {shown in terng of the niniﬂun1|ine width ([err]m tHat coul d be
repr oduced- I2—TFabte—4—Sensttivity Resouttomr—OxyygeT
Resi st .
Example 1 3 5 none negative
Example 2 3 8 none negative
Example 3 5 8 none negative
Comparative 10 10 none negative
Example 1 .
Comparative 10 - 10 _ none - negative
Example 2
Comparative 50 10 none negative
Example 3
Example 4 3 - 5 none negative
Example 5 10 5 none negative
Example 6 30 10 none positive
Comparative 50 5 none negative
Example 4

The photoresist resin composition of.the present
invention can be hardened without intercepting oxgen e.g.
by nitrogen gas flow. It can be seen from the comparison
- of Examples 1-3 in which triazine compounds as
photopolymerization initiators are used
with Comparative examples 1-3 in which photopolymerization
initiators different to the triazine compounds are used but
photopolymerizable monomer same to those in Examples 1-3,
respectively, are used

that the negative photoresist resin composition of the



mi/[err]- [err] m Interception type Exanple 1 3
5 . ;

none negative Exanple 2 3 8
none negati ve Exanple 3 5. 8 none
negati ve .Conpar ati ve 10.. o )~ none_, . .. negative
Exanple 1 (prgs&entvénventidh exhibits improved semfdtivitynadidive
Exanpl e 2 Conparative 50 10 none negative
Exanple 3 Eresplution, compaged to conventional negatdiye photorQ§*§ﬁive
Exanpl e 5 .10 L. 5 none negati ve Exanple 6
30 resin compositimife posi tive Conparative 50
5 none negati ve Exanpl e 4 The photoresi st resin conposition

of the present inventitortafabebseanr feemdthe® QaARANLSOBr cepti ng oxgen e.g. by
nitrogen gas flow. It can be seen fromthe conparison of Exanples 1-3 in
whi ch triazbfe Esamphes al holdpothighz&irbazhne LoAPHEdSed@Sith
Conpar ative exanples 1-3 in which photopol ynerization initiators different
to the triaphatopohpeentzatian usddisforshaetrepysederi zabl e nononer same to

those in Exanples 1-3, rqspectivehg, are used_that the negative photoresist
resin conpo¥ithofoapariedive examples 4 in which photopolymerization

initiators different to the triazine compounds are used but
photopolymerizable monomer same to those in Examples 4-5
are used

that the negative photoresist resin composition of the
present invention exhibits conspicuously improved
sensitivity while maintaining high resolution compared to
conventioﬁal negative photoresist resin compositions.

Therefore, by using the photoresist resin
composition of the present invention, handling of the
photoresist resin composition on photopolymerization becomes
remarkably easier because oxgen intercepting is not
required. Since the sensitivity has been conspicuously
. improved, the photoresist resin composition of the present
invention is suitably used as a pigment dispersing
photoresist.

It can be seen from Examples 4-6 that the
photoresist resin composition of tﬁe present invention can
be used not only as a negative working photoresist but also
as a positive working photoresist only by changing the
amount of triazine compound and the exposure amount while

keeping sufficient properties as a photoresist resin



- 33 - present invention exhibits inproved sensitivity and resol ution,
conpared to conventional negative photoresist resin conpositions. It can be
seen fromthe conparison of Exanpl es 4~E§dr1vwnch triazi ne conpounds as
phot opel yneri zation initiators are used W h Conparative exanples 4 in

whi ch phot opommesiitet P8n supti a28r Sensi éNd B, t ResolutioRodAinds
are used but phot opol yneri zabl e nonomer sane to those in_Exanples 4-5 are
used that td\@Vﬁk%bkglﬁhdﬂdﬂbé dilute aquenpssalkahiosolubion esent

i nvention exhibits conspicuously inproved sensitivity while maintaining

hi gh resol ution conpared to conventional negative photoresist resin
conpositions. Therefore, by using the photoresist resin conposition of the
present invention, handling of the photoresist resin conmposition on '
phot opol yneri zati on beconmes renarkably easi er because oxgen intercepting is
not required. Since theé sensitivity has been conspi cuously inproved, the
phot oresi st resin conposition of the present invention is suitably used as
a pignent dispersing photoresist. It can be seen from Exanples 4-6 that the
phot oresi st resin conposition of the present invention can be used not only
as a negative working photoresist but also



e

as a positive working photoresist only by changi ng giezi ne
conpound and the exposure anount whil e keeping suffﬂﬂi\'@“{wmm\mm‘aas a
phot oresi st resin - 34 - conposition such as sen ity, wesvlution and
devel opahility with a dilute aqueous alk@g§ L solution. . VWWat we claimis:
-35- 1., What menegkainvdskor ki ng phot oresi st conposition(N-1) which
conprises; (1) a photopol ynerizable nononmer represented by the follow ng
formula (1)1.[err] [eArnegasivenworkingcphotonesdsd: seaposiddamdinuhber
represents a nunber of fromO to 20; [err] and [err] each independently
represent s whbghiregrpriaess a hal ogen atom an alkyl group, an aryl group,
an aral kyl group, an al koxy group, an aryloxy group or a cycloal kyl group;
each of Qi zaépa}c@hpwn Bedizable monemer NeRresANRedpP¥sdhe an
al kyl ene group_ having 1-12 carbon atons, provided that the nolar ratio of
[err] is frHedlovwingtformaka:(1):

R) (R Ry) (Ro) (R) (R)
( 1)\«\4( zi / ( 1,:\_"‘,1 2A \ § 1‘\4./ S
(Q)2 (Q)2 n (@ '

wherein n, which is an average repeating number, represents
a number of from 0 to 20; R: and R, each independently
represents a hydrogen atom, a halogen atom, an alkyl group,
an aryl group, an aralkyl group, an alkoxy group, an
aryloxy group or a cycloalkyl group; each of Q independently
represents -OH or -OROCH=CH, in which R represents an
alkylene group having 1-12 carbon atoms, provided that the
molar ratio of (-OH)/(-OROCH=CH.) is from 10/90 to 90/10;
and A represents a divalent hydrocarbon-group having 1-30
carbon atéms;

(2) a triazine compound represented by the following general

formula (I ):

N o—Rs . (D

wherein Ri;, Rs and Rs each independently represents an



and A represents a dival ent hydrocarbon group havin t ; (2)
a triazine conpound represented by the follow ng gegulmmmimﬂmlmllﬂrs R4
[ertr] wherein [err] and [err] each independently represéntd aft * -36-

al kyl, «ar.yl, al kenyl, _al koxy, aralkyl orzglkylthio group which may be
optional | y alk¥lit ared, plddenids talkoxy, | apdlkypheoos apﬁvrl]t@m group is a
met hyl group substituted with one, two or three hal ogen atons; and (3) a
sol vent. 2.which may begptianalddykisupspisusedsi providedsthabbrat sashi ch
conprises; (1) a photopol yneri zabl e nononer which is represented by fornula
(1 ) as defomedf RG Hwmand Bscdptatmethy) gnaupl subssdtubegd witk oteecach of
groups represented by the followng fornmulae (Il ) or (IV): [err] [err]
wherei n [ertyoaon theee halaogen sdomss andim 1 are repl aced, respectively,

wi th each of groups represented by the following fornmulae (V) or (VI):
(33J a solvent.

2. A negative working photoresist composition(N-2)
which comprises;

(1) a photopolymerizable monomer which is represented by
formula (I) as defined in Claim 1, except that from 0.1 to
60 # by mole of each of groups represented by the following
formulae (Il ) or (IV):

R (R
( 11\@4(!1,_)
- 57— @
el
(2

wherein Ry, R: and Q are as defined in Claim 1
afe replaced, respectively, with each of groups represented

by the following formulae (V) or (VI):

(Rq) R
1\«\/1( 2
i, 2 W

7

(Q) (Re)



[err] - - 37 - wherein [err] and Q are as defined in daim1l, and [err]_
represents a hydrogen atom a hal ogen atom an al kyl grou group,
an aral kyl group, an al koxy group, an aryloxy group of C p;
(2) a tri.azine conpound of formula (I11) gs.defined in m*\@g “ﬁ“
sol vens. 3. A phote:"l?m S @ nposi ti on(NP) whi ch s;n(P) &
phot ope! yneri zabl e nonone nted by the following formula (VI): [err]
[err] Mhereln n, [err] and_ﬁlaﬂe_as defi in Caiml; and [err] means
that [err] and [err] are at& dtoab ene ring, and [err] and [err]
each independently repres S drogen atom a hal ogen atom an al kyl

| k

group, an aryl group, an roup, an al koxy group, an aryl oxy group

or a cycl oal kyl group; (2) a triazine conpound of forrmula (I1) as defined
in daim '

a
y
r
wherein Ri1, Rz and Q are as defined in Claim 1, and Rs
represents a hydrogen atom, a halogen atom, an alkyl group,
an aryl group, an aralkyl group, an alkoxy group, an
aryloxy group or a cycloalkyl group;

(2) a triazine compound of formula (I ) as defined in Claim
1; and

(3) a solvent.

3. A photoresist composition(NP) which comprises;

(1) a photopolymerizable monomer represented by the

following formula (VI):

Py
/
2
/)
R
\
|
'\,>.
i/
>
-
/
o
-‘>\
N
>

/v (AR #Ps,Fo ). ' Q/‘é\(‘a"":.‘ &Fs,F)

wherein n, Ri, R: and Q are as defined in Claim 1; and
(R7,Rs,Rs,R10) means that R;, Rs, Ry and Rigs are attacheq
to a benzene-ring, and Rs, Rs, Ry and Rie¢ each
independently represents a hydrogen atom, a halogen atom, an
alkyl group, an aryl group, an aralkyl group, an alkoxy
group, an aryloxy group or a cycloalkyl group;

(2) a triazine compound of formula (I ) as defined in Claim



1, and - | - 38 - (3) a solvent. 4. —— . -A photoresist

conposition according to Claim3 wherein a photopol yner,i oner of -
formula (MIl) is a conpound represented by the foll ow j@@iﬂmmulmﬂm :
wher ei R average repeating nunber nis frgmO to 20, an g

i ndeperdentiy gmpresents -OH or [err] ‘pr3 vided that the nolar ratio of ,
[err] Ts from 10/90 to 90/10. 5. A phot oresi st conposition according

to darm 1, (D o sowemtein the a triazine conpound of fornula (I1) is a
conpound represented by the following fornula. [err]

., - A photoresist composition according to Claim 3
Wherein a photopolymerizable'monomer of formula (VI) is a

compound represented by the following formula:

wherein average repeatihg number n is from 0 to 20, and
each of Q independently represents -OH or -OCH.CH,OCH=CH.,
provided that the molar ratio of (-OH)/(-OCH.CH.OCH=CH.)
is from 10/90 to 90/10.

5. A photoresist composition according to Claim 1, 2
or 4 wherein the a triazine compound of formula (I ) is a

compound represented by the following formula.

ClaC .

o
N}_ N/>—©_OCH3



ABSTRACT

A PHOTORESIST COMPOSITION COMPRISING
A POLYFUNCTIONAL VINYL ETHER COMPOUND

A photoresist composition which comprises;
(1) a photopolymerizable monomer.represented by the

following formula (I ) or its derivative:

(R) (R R) (R) R) (R
N T o
Q2 . (Q)2 fn  (Qk

" wherein n represents a number of from 0 to 20; R, and R»
represents a hydrogen atom, a halogen atom, an alkyl gfoup,
an aryl group, an aralkyl group, an alkoxy group, an aryloxy
group or a cycloalkyl group; each of Q represents -OH or - |
OROCH=CH.; in which R represents an alkylene group, provided
that the molar ratio of (-OH)/(-OROCH=CH.) is from 10/90
to 90/f0; and A represents a divalent hydrocarbon group or
a divalent group having Q on it

(2) a triazine compound having a methyl group substituted
with one, 'two or three halogen atoms; and

(3) a solvent,

wﬁich can be used for producing a photolithography or a .

color filter.



