1 D&ESCRI PTI ON RADI ATI ON SENSI TI VE RESI N COVMPCSI TI ON AND COLOR FILTER 5
TECHNICAL FI ELD The present invention relates to a radiation sensitive
*resin conposition useful for the manufacture of a color filter for use in
transm ssion and reflection type color liquid crystal devices and col or

i mage pick-up devices, a 10 nethod of marufacturing the sane, a color filter
formed from the radiation sensitive resin conposition, and a color liquid
crystal display device conprising tPRSCRIBFION|ter. BACKGROUND ART 15 As
means of forming a color filter froma colored radiation sensitive resin
conposition, there is known a nethod in which a coating filmof a colored

radi ati on seRADIATEONESENSITTVES RESIN COMPOISTEG 0NN ANTS Was IORA R ITER
substrate conprising a |ight screening |layer having a desired 20 pattern,
exposed to radiation (to be referred to as "exposure" hereinafter) through

a phot omgsk gﬁhﬁg ﬁLdﬁfgﬁﬁd pattern shape, devel oped wth an al kal
devel oper to sso ve an renove an unexposed portion and post-baked in a

cl ean oven or on Bhéptrepleatei svensisdn railetias tolorafizelisn(saiettive JP- A

25 2000-329929), Since substrates uieg to formcolor fllters are becom ng
| arger in si 7851ReGAEPePi LNy RG I Rh et PEIFAEI BANUERREFFVBLr 8sFR1EENpOsI ti on

is shifting EiomspPEprcQati DY tPYnEhoBRIBA LA8 EQHPQétEant9ﬁetB%l%?nter of
a substrate to 30 slit nozzle coating using a snall-diameter liquid ejection

portion for hpguydngryheala@e@icgﬂ apdsteloe insge piohpesidévhcesn ahe

| atter |t no coatin t.he . di anet er _of Uld e ect ortion
o el Lo nalPERRS o Re e R iR e A poeo 08 st BhEh Bfof orni o
2 around thghendafattike sezZi €iaé resieoabhpds i Wen, Bhd 4 eldr 1iquid

crystal display device comprising the color filter.

BACKGROUND ART

15 As means of forming a color filter from a colored
radiation sensitiye resin composition, there is known a
method in which a coating film of a colored radiation
sensitive resin composition is formed on a substrate or a
substrate comprisinga light screening layer having a desired

20 pattern, exposed to radiation(tobe referred to as “exposure”
hereinafter) through a photomask having a desired pattern
shape, developed with an alkali developer to dissolve and
remove an unexposed portion and post-baked in a clean oven
or on a hot plate so as to obtain color pixels (refer to JP-A

25 2000-329929) .

Since substrates used to form color filters are
becoming larger in size, means of applying the radiation
sensitive resin composition is shifting from spin coating
by dropping the composition on the center of a substrate to

30 slit nozzle coating using a small-diameter liquid ejection
portion for applying the radiation sensitive resin
composition. In the latter slit nozzle coating, as the
diameter of the liquid ejection portion is small (narrow),

the radiation sensitive resin composition often remains



conpesition becones dry, it falls on a color filter as dry foreign matter
at the tinme of next coating and greatly reduces the quality of the col or
“filter. Therefore, a jet of a 5 cleaning solvent is generally applied to the
end of the nozzle before coating to clean it. However, the deterioration of
the color filter by the dry foreign nmattér still cannot be prevented

effectively, thereby causjn reduction in product yield. To cope with
this probl en?r%u?go‘%’}é? ied'f‘l~i ?gngptei K}Cézf%%i#t%rﬁ? th%n %%‘Fn_cég‘(:)rr?ﬂ_ ers
whi ch has C|@@rﬁ§<9bitl&n%é@omés?dﬁ%n'irtg f0lerdn at Batorscibtah golapylity in
a cleaning solvent even after it becones dry is now in demand. Long service
life i s now fereigrematderaatitds dline pftagxt roagiing apd gaatd YCORPUFSF ng a
color filter n equi (o] "b L hge ev i bility of

t he col or fi??%rgPémfggcggi%gggpé%%%e?}igﬁg'tgﬁﬁég Lﬁ%%hggnjéggpﬁi%d of

di splay fzai | d1€aning sdlivigitdi g idesicalaldiyspbayideicceharthdopheronenshet hat an
i mage 20 which should not be displayed is dlspla%ed on the screen, or a

bl ack or whiPefereeorEing kP FARRbVdr aHOWRNEE - whhehdesabLiPHAbeCRi bl ayed.

The cause of (kb SoPUENAIENGN o cxf0Ral0e0ed:0% haklopsat THA! cLanoEhaL ged

inpurities contarned rn Tiquid crystdls spread 1nto e [rquid crystals, 25
t her eby makipgevéntegfiosfibteivelyni hharabg petiemhgabh rddfiteienceénapplied to
align the liquid crystaﬁ nol ecul es for a certain period of tinme. It has
recently beeR*PEURE YASL9 -the inpurities are produced not only at the tine

of manufgcturing the ddgiivitarystiabrophiesyl &s-Riitatal S0 sbharrile r89innsi de
of the formed color filter. As discClosed by JP-A 2000-329929, it is known
t hat i ncreastogposaitt pani f9rotoqor pf ghearsivhithelas veléanapblily i withhe

DU N Ve n ot R P AL 5 TR sBSLRSS,) O SoTPRDEIg ot et
solvent even after it becomes dry is now in demand.
Long service life is now required for a liquid crystal
15 displaydevice comprisinga color filter, and the requirement
for the “burning” preventing ability of the color filter is
becoming stronger.
The term “burning” is a kind of display failure of a
liquid crystal display device and a phenomenon that an image
20 which should not be displayed is displayed on the screen,
or a black or white “fog” is displayed over an image which
should be displayed. The cause of this phenomenon is
considered as follows. That is, charged impurities
contained in liquid crystals spread into the liquid crystals,
25 thereby making it impossible to maintain a potential
difference applied to align the liquid crystal molecules for
a certain period of time. It has recently been found that
the impurities are produced not only at the time of
manufacturing the liquid crystal molecules but also from the
30 inside of the formed color filter. As disclosed by JP-A
2000-329929, it is known that increasing the purity of a
pigment is effective in preventing the “burning”. However,
as the impurities may be derived from components other than

the pigment contained in the radiation sensitive resin



conpesition, it cannot be said that increasing the purity of the pignent
can al ways prevent the above phenonenon conpletely. Then, the devel opnent
‘of a further inproved radiation 5 sensitive resin conposition for color
filters which neets the requirenent for high product yield and is free from
“burning” at the time of nmanufacturing a3color filter is strongly desired.
10 DI SCLOSURE OF THE, INVENTION It is an object of the present invention to
provide a r%ﬁ%@$b¥nl%’énsﬁ|W¢%§|?@c%%sﬁl?4%n1%ﬁ%fhsb%% howHeltd col or

filter free Lfom, "g#{%ﬁ af&gpspﬁngéﬁtytﬁédabaoﬁ ?ﬁ SnBhehomo! ubi ity

in a solvent even econes 15 dry I'S anot ject of the
present |nvem¢mp&eteﬂprOV|de a net hod of preparlng the above radi ation

sensitive resin Osh&ﬁhg oflthe resE ntlon S %illl anot her
obj ect of the pr es PYRLOBBERG &\/Fb‘ e&oF‘BPr‘PVF‘t'ieIFa jatiQg
further ebjestngftihe pé@ﬁ%omﬁw@fﬁi&@ FOr ASDVF U€i B &PY Ofhd diltheh €4 yst al
di spl ay device conprising the ‘above color filter. Qher objects and

advant ages othe heeguesenent nfenthogh psodiet ﬁeebdeaaﬁpaseﬁreerﬁnomhe

fol lowi ng desghipt O“a%FAéléé”%#rﬂ?# %QSuPrgéﬁctéﬂ'gm’e”%i8” F%i&%%' Ys !

above objects AhatAdv e presen ion-are attarned ~by

radi ati on segstényyr@ssre@nposition conprising (A) a colorant, (B) an
al kal i -soluble resin, (C apolyfunctional 30 nononer and (D) a radi ati on
sensitive radical generator, wherein the alkali-soluble resin (B) is a

resin h%XfnngS@£8$8R§r@Pr?ﬁﬁniﬁgEﬁ¥ﬁ5ﬁe followng formula (i) or (ii) at at

| east one term na Its po yner aln
It is an object of the present invention to provide

a radiation sensitive resin composition which can provide

a color filter free from “burning” at a high product yield

and has high solubility in a solvent even after it becomes
15 dry.

It is another object of the present invention to provide
a method of preparing the above radiation sensitive resin
composition of the present invention.

It is still another object of the present invention

20 to provide a color filter.

It is a further object of the present invention to
provide a color liquid crystal display device comprising the
above color filter.

Other objects and advantages of the present invention

25 will become apparent from the following description.

According to the present invention, firstly, the above
objects and advantages of the present invention are attained
by a radiation sensitive resin composition comprising (Aa)
a colorant, (B) analkali-soluble resin, (C) apolyfunctional

30 monomer and (D) a radiation sensitive radical generator,
wherein

the alkali-soluble resin (B) is a resin having a group
represented by the following formula (i) or (ii) at at least

one terminal of its polymer chain.



S11SCGZ1 (1) SIlI 2 -SGZ (ii) [Z1in the formula (i) and Z2 in the
formula (ii) are each independently a hydrogen atom chlorine atom
‘carboxyl group, cyano group, alkyl group having 1 to 20 carbon atons, 5
nonoval ent aromati c hydrocarbon group having 6 to 20 carbon atons,

nmonoval ent heterocyclic group having 3 t4 20 atons consisting of carbon
atons and other atons, -OR, -SRl, -OC(=OR1l, -N(R) (R2), -C(=OOR ,
-C(=ONR) (R2), -P(®(OR)2, -P(=O0 (R )2 (R1 and R2 are each

i ndependently 10 an al Kyl group having 1 to 18 carbon atons, al kenyl group
having 2 to 18 carbg@r—gleng,' nonfppl ent aromatic hydrocarbon group having 6
to 18 carbon atons or nonoval ent heterocyclic group having 3 to 18 atons
consi sting of carbon atons and other atons) or nonoval ent group having a
pol ymer chain, with 15&he proviso that the al kyl group having 1 to 20
carbon atons, the nonqvyal ent aromatic hydrocarbon group having 6 to 20
carbon atons, the ngnoyal el hetﬁ’]gyclic group having 3 to 20 atons

consi sting of carbol atonms“and o r atonms, Rl and R2 nay be substituted.]

20 According 4o . r i.nvent i.an, ,secon : bpve, obj ec nd
advant ages 01[£t rllgp;e)tp%sg%t%ﬁlnl\?en(tqpoﬁ%grgs gﬁtgl}l%eﬁéﬁﬁl%gngjfﬁ)odgé$ %%é}gari ng
t he above rathd@épendesehgia hyérogshrateonpoRibrdne Lomp) carboxyilxgnous,

pi gnent di spersion obtained by m xi ng and di spersing a pignent as 25 (A a
col orant in @Y3BPvERPURNi #EkYE 9§°BPoﬂﬁﬁlPﬂ ?hgop?gsgﬂﬁgonoﬁtamﬁkspersant

W th (B) san gbkadd st ubldndesd ﬁgd(r%)ca%o?l%%iigcﬂéx? dTRBOFBI- 2 D) a

radi ation sensitive radical genérator. Accdordihg to the present invention,

thirdly, theatdmwse monovalent heterocyclic group having 3 to 20 atoms
consisting of carbon atoms and other atoms, -OR', -SR*,
-0C(=0)R*, -N(R') (R?), -C(=O)OR', -C(=0)N(R%) (R?),
-P(=0) (OR');, -P(=0) (R'), (R' and R® are each independently

10 an alkyl group having 1 to 18 carbon atoms, alkenyl group
having 2 to 18 carbon atoms, monovalent aromatic hydrocarbon
group having 6 to 18 carbon atoms or monovalent heterocyclic
group having 3 to 18 atoms consisting of carbon atoms and
other atoms) or monovalent group having a polymer chain, with

15 the proviso that the alkyl group having 1 to 20 carbon atoms,
the monovalent aromatic hydrocarbon group having 6 to 20
carbon atoms, the monovalent heterocyclic group having 3 to
20 atoms consisting of carbon atomg and other atoms, R! and
R® may be substituted.]

20 According to the present invention, secondly, the
above objects and advantages of the present invention are
attained by a method of preparing the above radiation
sensitive resin composition, comprising mixing a pigment
dispersion obtained by mixing and dispersing a pigment as

25 (A) a colorant in a solvent while it is ground in the presence
of a dispersant with (B) an alkali-soluble resin, (C) a
polyfunctional monomer and (D) a radiation sensitive radical
generator.

According to the present invention, thirdly, the above



5 objects and advantages of the present invention are attained by the
above radi ation sensitive resin conposition which is wused for color filters
“(to be referred to as "radiation sensitive resin conposition for color
filters" hereinafter) 5 According to the present invention, in the fourth
pl ace, the above objects and advant ages 2of the present invention are
attained by a color filter formed fromthe radiation sSensitive resin
conposi ti on PBieebf @nd pAvapsadaecRt FhegPTesenk Prandnion vt edined t he
fifth place, 0 i S : - resent i.nvention
are attainedb%égggggfgg ¥?88?gggbyﬁggglg?%%ﬁ%$g§g§?%%keﬁgﬁﬁgﬁgﬁ%ghgﬁg above
color filterus8ESHoMIDELEFORE CARRYE NG OLBe THEf eNVERTEONa &5 Thdipt éernt
invention will be descrihed in detaijl hereigun er. Radiation sensitive

resin conposPEREHt1IVE EASIFITRAT L HPR fod or bak Iitd tere " heketrat rehtion i s

not 20 pafticul ardycdidingebtiie Prakentti tvén i GTERL tRa s thadldce,
preferably an organi c pignent or carbon black as the devel opnent of a

hi gh-purity the &bgvetobneatssand advartages sof etlee rigr psepler tneentahen heat
resistance are reguited.for _color filters. .25 Exapples, of the.above organic
et o o Be A tknitea] Bk aTPuRbr ELLEER: sEemEtRRORSLRL L8 2R0KE OF

col or index, segpecitécabtsynCosRpYBIESiBAVESY tBBotOEL 0weRg.col or index

(C1.) nunbers: CI. Pignent Yellow 12, C |. Pignent Yellow 13, C . Pignent
30 Yellow 14, C. | .A@@ﬁgﬁflg‘?@l thopresent| InveRpeer & thovfadth mlace pi gnent

Yol low 89, C-pe SraREboIEH Sk adpapraytliul ol pBlaty SntentiGiin
Yel l ow 110, &ré.atPapnedtbyehl ovlds88liguid €rygseal dekpbwyld8yi€el. Pi gnent

comprising the above color filter.

BEST MODE FOR CARRYING OUT THE INVENTION
15 The present invention will be described in detail
hereinunder.

Radiation sensitive resin composition

- (A) colorant -
The colorant in the present invention is not

20 particularly limited but preferably a pigment, particularly
preferably an organic pigment or carbon black as the
development of a high-purity and high-transmission color or
shielding properties and heat resistance are required for
color filters.

25 Examples of the above organic pigment are compounds
classified into a group of pigments according to color index,
specifically compounds having the following color index
(C.I.) numbers:

C.I. Pigment Yellow 12, C.I. Pigment Yellow 13, C.I. Pigment

30 Yellow 14, C.I. Pigment Yellow 17, C.I. Pigment Yellow 20,
C.I. Pigment Yellow 24, C.I. Pigment Yellow 31, C.I. Pigment
Yellow 55, C.I. Pigment Yellow 83, C.I. Pigment Yellow 93,
C.I. Pigment Yellow 109, C.I. Pigment Yellow 110, C.T.
Pigment Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment



6 Yellow 150, C. |I. Pigment Yellow 153, C.I. Pignent Yellow 154, C.I.

Pi gnent Yellow 155, C. I. Pignent Yellow 166, C 1. Pignent Yellow 168 and
‘"C.1. Pignment Yellow 211; C.I. Pignent Orange 5, C. |. Pignent Orange 13,
Cl. Pigment 5 Orange 14, C I. Pigment Orange 24, C . Pignent Orange 34,
C. |I. Pignent Orange 3 6 , C. |. Pignent &range 38 C. I Pigment Orange 40,
C.l. Pigment Oange 43, C.I. Pignent Orange 46, gnent Oane49 C.

|. Pignent df%b%WéPO C-T: Bt YedlaWgeb4C-&- IPi%‘%er 13c¥ntet 68, C. 1.

Pi gment Orange; 70 I O ange n a 72, CI
Pi gnent CXange YEl%ﬁﬁﬁ%:YefP?gﬁgﬁ? C?é%geglgmght ¥8198§ &?gkeggg C.

Pi gnent Red Blgﬁbnt Y&l jownleRean§, C. E,IPlgmgnEnKeE@dwlzllC l. Plgnent Red
31, C.I. ed 32, C.| d 41, C 1. Pi 122 CI

i gment 15 Fodt 1250 QRARASE HadL 1ALt (AR SRl - Lachighe

Pi grent Eﬁd é§§ng§ 14, thfmmldﬁﬁgutlﬁﬁ‘ar@é 24P gment PBQﬂeﬁZOOrang 34 ] , Pi gnment

Red 171, C.I. Pignent Red 175, C.I. Pignent Red 176, C. 1. Pi gnent Red 177,
Cl. PlgnentCF@d Pizgnerd; OranBﬁghénﬁfJRe@lEWQHtCQIan9¢gﬁbn€ RedPiggent, | .

Pi gment Red 8 n 7 P gnen Pi gment
Red 206, rrentzﬁgg %ITEHIE,E% q’rﬁ‘% At Redllzgg 5‘&eﬁg ‘éga%% J‘?zfed 214,
C I. Pi grrent Recbﬂg'lﬁéntCOrhngBI goprt. Rediddbnt@ring®iqment I. Fieﬂgxaaﬂt Cl.

Pigment Red 242, C. 1. Pigment Red 243, C.I. Pignent Red 254, C. |. Pigment
Red 255, C @ranggn@ﬁt ¢%§I:R%Eme%E5Q§qn9qq5@neﬁtIRealzﬂﬁnﬁngrﬁpge P gnment

Red 272; | Pi _bheVH e II t
Vi ol et 21§ g ﬁeenr%é @)r%%xgj} ng el lP%?E“rrer‘%t gflﬂﬁéet 32E i gent
Violet 36 andréhge F@gandtcvtolEigﬂentCDtanEegﬁént Bl ue 15, C I Pi gnent
Bl ue 15: 3, C I P| nent 30, Bl u ment _Bl we 15:

P
B oot 5] ueCeb- hiimgns kg Jrof 1) Bloment @ed U R 1o BeomdhlrG o |
Pi gnent G eep. 86: pCahen Pl BE@N7 BIown 23 ARG Crbq Bugnent.Bpggﬁeﬁé,R@d\d

32, C.I. Pigment Red 41, C.I. Pigment Red 122, C.I. Pigment

15 Red 123, C.I. Pigment Red 144, C.I. Pigment Red 149, C.I.
Pigment Red 166, C.I. Pigment Red 168, C.I. Pigment Red 170,
C.I. Pigment Red 171, C.I. Pigment Red 175, C.I. Pigment Red
176, C.I. Pigment Red 177, C.I. Pigment Red 178, C.I. Pigment
Red 179, C.I. Pigment Red 180, C.I. Pigment Red 185, C.I.
20 Pigment Red 187, C.I. Pigment Red 202, C.I. Pigment Red 206,
C.I. Pigment Red 207, C.I. Pigment Red 209, C.I. Pigment Red
214, C.I. Pigment Red 220, C.I. Pigment Red 221, C.I. Pigment
Red 224, C.I. Pigment Red 242, C.I. Pigment Red 243, C.I.
Pigment Red 254, C.I. Pigment Red 255, C.I. Pigment Red 262,
25 C.I. Pigment Red 264 and C.I. Pigment Red 272;
C.I. Pigment Violet 1, C.I. Pigment Violet 19, C.I. Pigment
Violet 23, C.I. Pigment Violet 29, C.I. Pigment Violet 32,
C.I. Pigment Violet 36 and C.I. Pigment Violet 38;
C.I. Pigment Blue 15, C.I. Pigment Blue 15:3, C.I. Pigment
30 Blue 15:4, C.I. Pigment Blue 15:6, C.I. Pigment Blue 60 and
C.I. Pigment Blue 80;
C.I. Pigment Green 7 and C.I. Pigment Green 36;
C.I. Pigment Brown 23 and C.I. Pigment Brown 25; and
C.I. Pigment Black 1 and C.I. Pigment Black 7.



Cl..Pigment Black 1 and C.I. Pignment Black 7. 7 Qut of these organic
pi gnents, C 1. Pignent Yellow 83, C. 1. Pignent Yellow 139, C I. Pignent

“Yel low 138, C.1. Pignent Yellow 150, C. |. Pignent Yellow 180, C.I. Pignent
Red 177, C. 1. Pigment Red 254, C I. Pignent Blue 15:3, C. 1. 5 Pignent Blue
15:4, C. |I. Pignment Blue 15:6, C. |. Pigment Geen 7, C 1. Pignent Geen

36, C. 1. Pignent Violet 23, C. I. Pignent Blue 60 and C.I. Pignent Bl ue BO
are preferred. TheOwbofetbegammgaigrpignemtyg, be. Tis i gnerie Yed low 83,

conmbi nation Qf _twg, or r nd i xure Qf an_prganic pi n 10 and
car bon bl ackgnﬁymg’r%e]gg gé% oV ﬁ?’?heép#esgﬁ?mfeﬂgegﬁgﬁw b\ggﬁ g'ﬁi'grrent is
used as thepcghdhenteDiowhesoadrati opi gReast tY¥E16@S1 G0 cOOPDSi bighent t he
radi ati on sensitive resin conposition is preferably prepared by m xing and

di spersi ng tRedpt Hhe- T -nPdggenieRed1254hiT <L i PliggemptoBAdebySadbeddim || or
aroll mdl j ence L t prepar Pl i.spersion
and mximy PhavSR RIERCISEs R 15 FUORRRER g 2SRRERTLE, B SnBER Gr et
which will be, descrpbgdeheciceds 3ef cartd PpgmemaMiylwitt 13 AT . Tadel dhemal

sol vent and ot her additives which will|l _be 20 described hereinafter. The

di spersant uBt@et®0prBPatelt hBigHBHE BlyReh? 28PsBEREFPEHSAmy be a cationic,

ani oni ¢, noni oni ¢ e APYEL Yot Gandh SPEERERL s Mgl SOChSEAt aEGRLALRI i @
conmpound havi ng aﬁﬂﬂiret ane %%%% %?% %e re errgdﬁto as "%ret ane-gased 25
di spersant" benkinatien)fi swprefrrredandtemakbuee gfedhargandnd igngener al |y
represented by. the fornmul a R NH (R.and R are each independently an
al i phat i'® a?¥§y§?¥%08rg;?853??¥ %ﬁ%%SEFeH?ear pol yval ent organic group,
and the pol yval ent19rgpai sresonp isvéntibe] WReR0NdSHghene 0§ OuPedays Ng
anot her urethane bond or "another group). The urethane bond may exist in a

| i pophilic gFbapcokeernt of M spkileitd ogr sapsébivai nedinncemeositeiPrane- based

the radiation sensitive resin composition is preferably
prepared by mixing and dispersing the pigment in a solvent

15 while it is groundby abeadmill oraroll mill in the presence
of a dispersant to prepare a pigment dispersion and mixing
the pigment dispersion with the components (B), (C) and (D)
which will be described hereinafter and optionally with an
additional solvent and other additives which will be

20 described hereinafter.

The dispersant used to prepare the above pigment
dispersion may be a cationic, anionic, nonionic or ampholytic
dispersant. A dispersant containing a compound having an
urethane bond (to be referred to as “urethane-based

25 dispersant” hereinafter) is preferred.

The above urethane bond is generally represented by
the formula R-NH-COO-R’ (R and R’ are each independently an
aliphatic, alicyclic or aromatic monovalent or polyvalent
organic group, and the polyvalent organic group is further

30 bonded to a group having another urethane bond or another
group) . The urethane bond may exist in a lipophilic group
and/or a hydrophilic group contained in the urethane-based
dispersant or the main chain and/or side chain of the

urethane-based dispersant. One or more urethane bonds may



di spersant or the main chain and/or side chain of the urethane-based

di spersant. One or nore urethane bonds may 8 exist in the urethane-based

*di spersant. Wien two or nore urethane bonds are existent in the

ur et hane- based di spersant, they nmay be the same or different. The

ur et hane- based di spersant is, for exanpl® a 5 reaction product of a

dii socyanate and/or a triisocyanate and a polyester having a hydroxyl group
at one ternemistaninothe aupethase ehadadi dgspehganbxy|Whgroupyatohoudre

termnals. Exanpl es of the above diisoc ate_ipgclude. benzene diisocyanates
Such fe bensSREEhTe oy A Bre SHATE o% it BE Ao G PRSaay M ER e SE 8T tione
di i socyanat esh&{iClapSbe t helesgeme, r dii speyanat e, tol uene-2, 5-dii socyanate,

t ol uene-2, 6-di i socyanate and tol uene-3, 5-diisocyanate; and other aronatic
di i socyanat es suchtke yaetEranelihasrd hb3Rersame| Lgli nfer example, a

1, 2-xyl epe-3,5-dji soc , 2 - y .
1, 3-xyl e%e- 2%‘%?%#@%0%%%%@% aﬁ,%-%f%éé?%%%i%%%@lgn%{%lelsocyanate

1, 3- xyl ene- 4afid di psDeysnet davihgla hyldenay2, Srolip atcyanacemandl and/or

1, 4-xyl ene- 2, 6-di i socyanate, Exanples of _the above frijsocyanate include
benzene 20 ¥rPPi¥RFEAht BRVEUEh2 ARYBERFEheTIOBP 42t PPEBCEFREBALS -

benzene-1, 2, 5-trii aﬁi’@é €0 £Nhe PENGEOES i So 'éﬁ%&éoﬁéﬂ@&é’?béﬂkéﬁ@e

triisocyanates suc s toluene-2,3,5-trilsocyanate,

t ol uene- 2, 3, 8ii socyanybaat suchohschen2¢rdes51t Brdibsgapanat@sandd

t ol uene- i) 4, 6-t and_of her omatia Jtrid soc%anat es. such as
i

6-triisocyanate; a .
xyl ene L] | REYARATCL” F Nt BEPREEIACS: b EHEDS, G 55PFYRUBLTAASHED o5
1, 2-xyl ene- 3g418ehél b SOCYBDIbEyandtS; XYbBAENRE 4, 5-8i i ksegyanate, 30
1, 3-xylene-2,4,6-triisocyanate, 1, 3-xylene-4,5,6-triisocyanate,
toluene-2,6-diisocyanate and toluene-3,5-diisocyanate; and
other aromatic diisocyanates such as Xylene diisocyanates
including 1,2-xylene-3,5-diisocyanate,

15 1,2-xylene-3,6-diisocyanate, 1,3-xylene-2,4-diisocyanate,
1,3-xylene-2,5-diisocyanate, 1,3-xylene-4,6-diisocyanate,
1,4-xylene-2,5-diisocyanate and
1,4-xylene-2,6-diisocyanate.

Examples of the above triisocyanate include benzene

20 triisocyanates such as benzene-1,2,4-triisocyanate,
benzene-1,2,5-triisocyanate and
benzene-1,3,5-triisocyanate; toluene triisocyanates such
as toluene-2,3,5-triisocyanate,
toluene-2,3,6-triisocyanate, toluene-2,4,5-triisocyanate

25 and toluene-2,4,6-triisocyanate; and other aromatic
triisocyanates such as xylene triisocyanates including
1,2-xylene-3,4,5-triisocyanate,
1,2-xylene-3,4,6-triisocyanate,
1,3-xylene-2,4,5-triisocyanate,

30 1,3-xylene-2,4,6-triisocyanate,
1,3-xylene-4,5,6-triisocyanate,
1,4-xylene-2,3,5-triisocyanate and
1,4-xylene-2,3,6-triisocyanate.

These diisocyanates and triisocyanates may be used



1, 4-xylene-2,3,5-triisocyanate and 1, 4-xylene-2,3,6-triisocyanate. These
dii socyanates and triisocyanates may be used 9 alone or in conbination of
‘two or nore. Exanples of the polyester having a hydroxyl group at one
term nal and the pol yester having a hydroxyl group at both term nals

i ncl ude pol yl actones having a hydroxyl gfoup 5 at one terninal or both

term nal s such as pol ycaprol actone havjng a hydroxyl group at one term nal
or both terfridls, rp%’l‘y€%’f‘%+%?5ﬁ?%n%gh!é‘@8n‘@ra‘}{ﬂ’ﬁ%roxyI group at one

termnal or both fhempnad oRrhPPNReeRd Aalong BariagdoryNYgreuylat group
at one termnal or both term nals; and pol ycondensation 10 polyesters having

a hydLmr(]y: @mﬁ%xmhmlt@%th}@? pelymster thavingl s lﬁ}fﬁzlfp?a}é pﬁﬁ‘?‘@l‘ﬁyﬂelr]e .
Lerephtnal at,g, VIG5 dLenylacOp 0Py 2L, 908, LEL s RabOL L ergal s an

pol ybut yl ene T €r epht avi ng roxyl —group on bot h

termnal . 1ot Wias e raliyest 1S boan BgraiAydsoxyth oi® Wb Bcapwol d€fshaal and
t hese pol yesters having.a hydroxyl group at both _term nals may be used
al one or in k¥R I WT T Ihite ONPhECEMERRANGY bRREY tREhEraEHt in the

present inv i i eact [ f ot

di i socyanat 256%%%?%9%(2%?{1?2% éc{)\rr\gn%ai\%li %%%%%@Tﬁg?%%ﬁ%t ondéﬁ%aelr m nal
and/ or a polgt dudtonet dravimgla doyd rmodyyppoimgl &t tdied hhatEngn andisjroxyl
particularly preferably a reaction. product of tol.uene diisocyanate and
ol ycapr ol alToNEP RETH) LR AP POGRGANIR BRI CORAat for

pol ycapr@l achenpe fiewt8ohas £ iy HyRedxyar RObhet EEPINNALS. o B €S of
the uret hang't-)basgad di spersant incl udé{ﬂugglggﬁ)?klmeand Di sper%ykl 70 (of BYK
Co., Ltd.), Espigais KA ThepptvethpnanteDiphbhahatef hkusngofo Kasei

Co., Ltd )30 MY PP o L85, UL £ B0 BARSHa T SPCLSANT £ Loni g1 BT SR8
polybutylene terephthalate having a hydroxyl group at one
terminal or both terminals.

15 These polyesters having a hydroxyl group at one
terminal and these polyesters having a hydroxyl group at both
terminals may be used alone or in combination of two or more.

The urethane-based dispersant in the present invention
is preferably a reaction product of an aromatic diisocyanate

20 and a polylactone having a hydroxyl group at one terminal
and/or a polylactone having a hydroxyl group at both
terminals, particularly preferably a reaction product of a
toluene diisocyanate and polycaprolactone having a hydroxyl
group at one terminal and/or polycaprolactone having a

25 hydroxyl group at both terminals.

Examples of the urethane-based dispersant include
Disperbykl6l and Disperbykl70 (of BYK Co., Ltd.), EFKA (of
EFKA Chemicals BV) and Disparon (of Kusumoto Kasei Co.,
Ltd.).

30 Mw of the urethane-based dispersant in the present
invention is preferably 5,000 to 50,000, more preferably
7,000 to 20,000.

The above urethane-based dispersants may be used alone

or in combination of two or more.



inveation is preferably 5, 000 to 50,000, nore preferably 7,000 to 20, 000.
The above uret hane-based di spersants may be used alone or in conbination of
‘two or nore. 10 A (meth) acrylic dispersant conposed of a (co) polymer of a
(meth)acrylic nononer is also preferred as the dispersant. Exanples of the
(meth)acrylic dispersant include 5 Disp&Pbyk2000 and Di sperbyk2001 (of BYK
Co., Ltd.). The above (neth acQ%ILc di spersants may. bE gs d alone or in

t

conbi nati on of twoP ofSHIHECTIHE QPR TSRt £CFPO5Ers 9ht 2 U RO Pi®¥har e a

di spersion off aaC%Qﬁﬁﬂéc%@*ﬂcaﬁoﬁoﬂégﬁﬁgta?éocﬁfs@%r%acgs ifei s preferably
100 parts or less by weight, nore preferably 0."5 to 100 parts by weight,

much nore préispabsgnti.to 70 parts by weight, particularly preferably 10 to

50 parts by wei ght__ based on_100 part wej ght _of the pjgnent. .Wien the
oot Sof the. di ertanes o oo fatAGhEl ¢ SongPRalt PR wad
devel opalgi | i byspaybPr200pabn@dpidperbpkyeot usedesyr peeparedthe pi gment

di spersion may be i1dentical to a solvent used to prepare a liquid radiation
sensitive resin cofpRSaven (MeLEhagryliedHeBeY $HRES Wf Henufedralae The

amount of the _solv : epare.t.h Lgnent dispersion is preferably
500 to 1, ooogf)a? sg%by\g?gh{bﬂ %rga{jp?gf@?g [y 700 to 900 parts by wei ght

based on 100 part sThy amemghtodfthded pspeesnint Tased epar préperei gnent
di sper si on bé{},USi ng.a bead mll, 25 glass beads or titania beads, having a

di ameter of @bBRErBi8N ¢h A FMALR £S5 Ai R1RENEI Sper3EPA RtfEht i xed
U i's oodl od mtheRenry Ry T B g B TPl RefhRET Rt BETARY, Mhte”
of the beads0i§ to 100 parts by weight, much more preferably 1to 70 parts

by weight, particularly preferably 10 to 50 parts by weight

based on 100 parts by weight of the pigment. When the amount

of the dispersant is larger than 100 parts by weight,

15 developability may be impaired.

The solvent used to prepare the pigment dispersion may
be identical to a solvent used to prepare a liquid radiation
sensitive resin composition which will be described
hereinafter.

20 The amount of the solvent used to prepare the pigment
dispersion is preferably 500 to 1,000 parts by weight, more
preferably 700 to 900 parts by weight based on 100 parts by
weight of the pigment.

To prepare the pigment dispersion by using a bead mill,

25 glass beads or titania beads having a diameter of about 0.5
to 10 mm are used to mix and disperse a pigment mixed solution
comprising a pigment, a solvent and a dispersant preferably
while it is cooled with cooling water or the like.

In this case, the filling rate of the beads is

30 preferably 50 to 80 % of the capacity of the mill, and the
amount of the pigment mixed solution injected is preferably
about 20 to 50 % of the capacity of the mill. The treating
time is preferably 2 to 50 hours, more preferably 2 to 25

hours.



30 preferably 50 to 80 % of the capacity of the mll, and the anount of the
plgnent m xed solution injected is preferably about 20 to 50 % of the
‘capacity of the mill. The treating time is preferably 2 to 50 hours, nore
preferably 2 to 25 hours. 11 To prepare the pignent dispersion by using a
roll mll, athree-roll mll or a two-roll mill is used to mx and disperse
t he plgnent m xed solution preferably while it cool.ed with_cooling water

or the like. 5 I n IThPTEPILE, tlf’?l@%gﬁleé’rtvﬁP-sB%FﬁéEH Borpdngd pPdfldiabty 10 gm

or less, and;thg-s0eabl Nl 91CEx1 § %st%@plaﬁ@@oyg udl8 g¥npg&Candhe
treating tlne Is preferably 2 to 50 hours, nore preferably 2 to 25 hours.

10 - (B) aIkéispsnsebtherpﬁgmenﬁﬂmaxﬂd«ﬂqluyﬁqmbpeeiesablwnwhhéepleSemt
invention is S|n aV|n rogg gﬁ by t he above formula (i)
or (ii) at a?°?£ &St Wbh ?8? ﬂ%lwﬁ ft8p €hain (to be referred to as

“resin (B)" hereingd tt@)s cdBel rtl'leh‘inft@&*maﬂaﬁeﬂvéeﬁ%l(ls! is grer@ts1pf the
al kyl group having 1 to 20 carbon at ons represented by Z' and Z2 i nclude

met hyl grouplOewhydr gtesp, an@ropyl|sheanpngifpropyls preferablyurlyduyroup,

i -butyl grou tyl - yil g - |, gro hexyl
group, n-hep 9I%§%6%%Fy209ﬁg %ﬁéﬁg%hﬁfmgggg§§?gafgﬁ%¥ 2Q; BB hguo%b

n- dodecyl gredpe pﬁefefahd?cgltgrQBphoﬂrbexadecyl group, n- octadecyl group
and n-eicosyl group. Exanples of the nonoval ent aromati c hydrocarbon group
having 6 to 20 carbon atons represented by Z' and Z2 include 25 phenyl

group, %ipaphthgj Qi RYP4 - & TﬁBTéh¥ésgh°Up, 1- ant hracenyl group,
9- ant hracenyl group, enzy? group an phenet hyl group. Exanples of the

nmonoval ent het er ocTine i allgp bijsdiavh e redsim 120 theopreseonsi shvegt dbnchs bon

atoms and Otgere51nrggv1ng a group represented by the above formula (i)
or (ii) at at least one terminal of its polymer chain (to
be referred to as “resin (B)” hereinafter).

15 In the formulas (i) and (ii), examples of the alkyl
group having 1 to 20 carbon atoms represented by Z' and 2z2
include methyl group, ethyl group, n-propyl group, i-propyl
group, n-butyl group, i-butyl group, sec-butyl group,
t-butyl group, n-pentyl group, n-hexyl group, n-heptyl group,

20 n-octyl group, n-nonyl group, n-decyl group, n-dodecyl group,
n-tetradecyl group, n-hexadecyl group, n-octadecyl group and
n-eicosyl group.

Examples of the monovalent aromatic hydrocarbon group
having 6 to 20 carbon atoms represented by Z' and 2z° include

25 phenyl group, l-naphthyl group, 2-naphthyl group,
l-anthracenyl group, 9-anthracenyl group, benzyl group and
phenethyl group.

Examples of the monovalent heterocyclic group having
3 to 20 atoms consisting of carbon atoms and other atoms

30 represented by Z' and Z° include oxiranyl group, aziridinyl
group, 2-furanyl group, 3-furanyl group,
2-tetrahydrofuranyl group, 3-tetrahydrofuranyl group,
l-pyrrole group, 2-pyrrole group, 3-pyrrole group,
l-pyrrolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidinyl



+ 30 represented by Z° and Z2 include oxiranyl group, aziridinyl group,
2-furanyl group, 3-furanyl group, 2-tetrahydrofuranyl group,
*3-tetrahydrofuranyl group, 1-pyrrole group, 2-pyrrole group, 3-pyrrole
group, 1-pyrrolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidinyl 12
group, 1l-pyrazole group, 2-tetrahydropyranyl group, 3-tetrahydropyranyl
group, 4-tetrahydropyranyl group, 2-thianyl group, 3-thianyl group,
4-thi anyl greupup, 2ipyyrazoyé group, 3-pyridhygtrogyvapyl4gpyupdi nyl group, 5
2- pi peridiny rou -piperid roup di nyl ou
o borphol | v~ oF SRR PR REPBhOT TSP orkiihe RRAIEL Y, Ry | gr oup
having 1 to iStEﬁéﬂ?%D G+OGH, ih@hﬂ@ﬂ?yadg@@u ar poehi snPydgesapbon group
r

having 6 to 18 carbon_ atons and the nonoval ent heterocyclic_ group having
10 3 to 18 a?omrt@h%]’%tgﬁ@u@f éapﬁéhdanﬁhsgvaﬁupotﬁepyait@arﬁﬁemf@g@nt ed by

(Roy. - Pe=0)2 (orP§ 5L aT Y b T, Y5Pipabi 8T caFaye » 3 R Taavey oot )

havi ng 18 orgtess, CHFh@ﬂphﬁlDﬁ?lO@foﬂﬁ &he aLMgfpgommpylhgyong 1to 20
carbon atons, 15 the nonoval ent aromati ¢ hydrogar bon gvfu ps. having 6 to 20

carbon atons and tﬁ‘?&a‘\’ﬁﬂﬁgl e‘?ﬁe ﬁéﬂ‘éﬁlcﬂzwi? E‘aéﬁlBﬁp%tﬁ RETLINJITF at ons
consi sting ofpgap 8v§1 Ei‘@rhg&%@a SBH”gE@E?thGEng ga{ég {8
respectively Exanpl e enyl Qroup aV|n o 18 ¢ 20 atons

represented byernamdoﬁQ amdlume nomyva bemtu fhe tle poopehi/d g;pmpuha@hmgopenyl
group, 1- buten

3. pent erft gt otp, 25 3 DERR orgRE b Gils S pERTERY| S GrBADRL. REREhyT P Dup,

2- hexenyl grﬁé'fre§eﬁ€é@rb’§} RYTQUP R 4rrhexrAy | - gﬁlowc@gd 8R* S-eprenyk2)gr oup.
The substituents for_the aIkyI rouQ having 1 to, 20 carbon atons, the
monoval ent ar@f&s® tRhy rOERBBR JriBdp, hBVFAY (eRbe 207 c&r(s6n (& bes, the

monoval ent h§é§£8§¥ﬁ£égﬁby z' and 7? are groups having 18 or less carbon
atoms out of the alkyl groups having 1 to 20 carbon atoms,
15 the monovalent aromatic hydrocarbon groups having 6 to 20
carbon atoms and the monovalent heterocyclic groups having
3 to 20 atoms consisting of carbon atoms and other atoms
enumerated for 2z' and Z?, respectively.

Examples of the alkenyl group having 2 to 18 carbon

20 atoms represented by R* and R include vinyl group, 1-propenyl
group, 2-propenyl group, l-butenyl group, 2-butenyl group,
3-butenyl group, l-pentenyl group, 2-pentenyl group,
3-pentenyl group, 4-pentenyl group, l-hexenyl group,
2-hexenyl group, 3-hexenyl group, 4-hexenyl group and

25 5-hexenyl group.

The substituents for the alkyl group having 1 to 20
carbon atoms, the monovalent aromatic hydrocarbon group
having 6 to 20 carbon atoms, the monovalent heterocyclic
group having 3 to 20 atoms consisting of carbon atoms and

30 other atoms, R! and R? can be suitably selected from chlorine
atom; carboxyl group; cyano group; alkyl groups having 1 to
18 carbon atoms (excluding alkyl groups having 1 to 20 carbon
atoms), monovalent aromatic hydrocarbon groups having 6 to

18 carbon atoms (excluding monovalent aromatic hydrocarbon



group having 3 to 20 atons consisting of carbon atons and 30 ot her atons, Rl
and R2 can be suitably selected fromchlorine atom carboxyl group; cyano
‘group; al kyl groups having 1 to 18 carbon atons (excluding al kyl groups
having 1 to 20 carbon atons), nonoval ent aromati c hydrocarbon groups having
6 to 18 carbon atons (excluding nonoval &4t aromati c hydrocarbon 13 groups
having 6 to 20 carbon atons) and nonoval ent heterocyclic groups having 3 to
18 at ons congrgupﬁgh@VlnﬁréohO abPoAsrhay othwp) aﬁ@ﬁsmpéﬁvﬁgénﬁg monoval net

ot er 00yl | oo QLRYBBCIRNIG .4 A=G0n8LOPB FPURLRLI Aol CALPRR ALONE, 2nd S

ot her atons) "an Ravi car on enurierated f or
Rl and R 2 ;aeods Gkhd oﬁﬁér aEEﬁsCXE&clu&iﬁ@)mbﬁB%alneE(Hé&éﬁbcyciﬁeC»N(Rl)
(R2), -P( C» (OR) 2 and -P(=0 enunerated for Z° and Z2. One or
nmore of the %H‘B‘éPFt%Yﬁ%’%g dEQ t?é’ é‘éﬁé‘skicﬁ?&‘séls'c&ﬂﬂf Qlfeﬁ?r]RPﬁdét%§ #d

existent g n g0y SHaShd § Uatrﬁij ad'kerRr1 bﬁ:oh?gpﬁ%%{;@ 3k EQ?bBHtﬂorﬁ‘émber

of carbon atons or the total nunbér ns in the case of
het er ocycl i ceyumepateadifive RUbBEIR utaaul gDBhp -SROul-OCe10) Rbe —Il\b(rﬁjer(Rf han 20.

Exanpl es of t yal r Vi paly chai 1 nesented by
Z' and Z2 inc Eﬁ&)ﬁgn'ova n(?)lgh%ﬂp% avi Eé §b1 gg tair’éjr: 50(5 % ation

pol ymer chai anfigefReebr e8Y-a% | faptz? . 0NEnENSAL HHAE edf CORPOsiNEs et @shes from
an a-olefin such as ethélene or propylene aromatic_vinyl conpound such as

styrene or aOﬁethgls@yee éndvpnydlﬁéﬁraetshéndésmaVnya 281sta@t|a@ avi nyl

chlorldeipr ¥%ﬂ¥£i gdcg%gﬁhde,Iy éﬁé%§¥% 8090991 | cohol

or allyl alc unsa suc as viny ace ate or

al lyl acetatef cauisait LE[tﬁ:ﬁrﬁd dralthexybtalamtdbsnodﬂf ascdneetih) aheytaseast d or
p- vi nyl benzoi ¢ acid; (meth)acrylate such as_nethyl 25 (neth)acr Iate et hyl

(met hy acryl atBe REFBRGYCliGed R it & SHPStISAteChBERIRCFYPALE, Nok but yi
(meth)acryl apg, 14:QuLYEnGARE) acryl ate, n-hexyl

Examples of the monovalent group having a polymer chain
15 represented by Z' and Z° include monovalent groups having an
addition polymerization polymer chain formed from at least
one unsaturated compound selected from an a-olefin such as
ethylene or propylene; aromatic vinyl compound such as
styrene or a-methylstyrene; vinyl halide such as vinyl
20 fluoride, vinyl chloride or vinylidene chloride; unsaturated
alcohol such as vinyl alcohol or allyl alcohol; ester of an
unsaturated alcohol such as vinyl acetate or allyl acetate;
unsaturated carboxylic aeid such as (meth)acrylic acid or
p-vinylbenzoic acid; (meth)acrylate such as methyl
25 (meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, i-propyl (meth)acrylate, n-butyl
(meth)acrylate, t-butyl (meth)acrylate, n-hexyl
(meth)acrylate or cyclohexyl (meth)acrylate;
(meth)acrylamide such as (meth)acrylamide or N,N-dimethyl
30 (meth)acrylamide; unsaturated nitrile such as
(meth)acrylonitrile or vinylidene cyanide; or conjugated
diene such as butadiene or isoprene, and monovalent groups

having a polyaddition polymer chain or polycondensation

polymer chain, such as polyethers, polyesters, polyamides



(meth)acrylate or cycl ohexyl (neth)acrylate; (neth)acrylam de such as
(meth)acrylam de or N, N-di nethyl 30 (neth)acrylam de; unsaturated nitrile
such as (neth)acrylonitrile or vinylidene cyanide; or conjugated diene
such as but adi ene or isoprene, and nonoval ent groups having a pol yaddition
pol ymer chain or pol ycondensation polynk% chain, such as polyethers,

pol yesters, polyanm des 14 and polyimdes. Z1 in the formula (i) and Z2 in

the fornmul a 2R2)PR}EIBEERS pr efler HbIGReaAORMRYA §¥o@§dh§ iidy tRet BT tar bon
atonms, a non r t t 0 ng of
carbon atons@yﬁéﬁﬂ%egg a 9&¥§£%%R?E%EEQ%?El?g?EE)H?ggngéfgﬁkaﬁaa$fé6ﬂ
preferably natoms, gr mcnpn,ovatlteyit gebappcycﬂlycr@reup ghtammg B- pyr 22 0dteorgs oup,
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polyadditiondand %%L condensgﬁlon r§ gﬁ T % an QC|d functional group
(for exanpl e, N % lﬁ?o%ﬁ, Rarbo §? v %%ﬁ r 708 Eroup, phenol i ¢ hydr oxyl
group etc.) and/ orriga re@iepmgbipshmrpaytlgﬁmamg/thﬁﬁpt@@u& fi uned el
groups and these alcoholic h droxxl groups are referred to_as
aIkal|-soIu%Feafhh%@?BnﬁPrg?%ﬁpgw AERBEN&Rt erd hast pelpbédéhy iRventi on,
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functional group (for example, carboxyl group, carboxyl

15 anhydride group, phenolic hydroxyl group etc.) and/or an
alcoholic hydroxyl group (these acid functional groups and
these alcoholic hydroxyl groups are referred to as
“alkali-soluble functional groups” hereinafter).

In the present invention, the preferred resin (B) is,

20 for example, a resin having an alkali-soluble functional
group which is manufactured through the polymerization of
polymerizable unsaturated compounds. More specifically, it
is a resin (to be referred to as “resin (B1l)” hereinafter)
having an alkali-soluble functional group which is

25 manufactured through the polymerization of polymerizable
unsaturated compounds using (1) a disulfide compound
represented by the following formula (1) (to be referred to
as “disulfide compound (1)” hereinafter) as a molecular

weight control agent.

S
I I,
Z'—C—s—s—C—Z* ()

[In the formula (1), Z' and Z? are defined the same as Z' in

30

the formula (i) and 2Z°? in the formula (ii), respectively.]



represented by the following formula (1) (to be referred to as "disulfide
.compound (1)" hereinafter) as a nolecular weight control agent. S S 11 11
30 Z1-CG-S-S-C-Z2 (1) [In the formula (1), Z and Z2 are defined the sane as
Z' in the fornmula (i) and Z2 in the formula (ii), respectively.] 15
Preferred exanples of the disulfide conpdbnd (1) include tetraethylthiuram
di sul fide, bis(pyrazol-I-yl thiocarbony%%disulfide,

bi s( 3- met hyl - pyr azbrefleyred: axawpioongt ) heudisdefide scemaeuRgl {pyrazol - 1-yl
5 t hi ocar bon sul fi | ; I - 1-yl ' bonyk) di sul fide,
bi s(3, 4, 5-t r#r%?hé? %%?S%S%i‘?f‘gﬁ%ﬁ?ﬁo%%%%%ﬁ? fai %Eff(?’ggggglﬁs?pyrlr ol -1 -yl

t hi ocar bonyl yHisoatbdayahdibiusthdebehioyB -deshiyfli-ggraknltheypr esent

i nvention, the preferred resi 1) js,, 10 for _exanple, a copolyner (to be
referred to EglgeérPSPY9§GFEHﬁéggﬁpo#}ﬁé?"mﬁEgXPﬁBVf Ffléﬂ'ggpolynerizable
unsat ur ated cANBEYPHLNSY) AYsANrakkal bié%uma%hﬂ/qﬂ?ﬁ/'r%%'l—195;@“!0 and anot her

copol yneri zabl e unsaturated conpound. The particularly preférred
al kal i - sol ubtkicopubypnyi)disulfideéor bégdApkes-rivpshydepytasobe lrgflerred to

as "alkali-gpluble co mer - (L)Y" hereinafter) of .(bl) an unsaturated

car boxyl i c aﬁﬁa°8ﬁaP8P9§k ﬁﬁg&%ﬁbﬁteglééP¥5§9ﬁT&'Y&nhydride (to be referred
to as "unsatghabedrpenpeyadstbEide ahar BiBahtebknangl(B2ruanetber

copol ynmeri zabl e unsaturated 20 conmpound (to be referred to as "unsaturated

conpound (b2)" hefRithe PEepenExtmyprrEien. the nrsaeuratarTonyBdndiebl )
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di car boxyl i c*atkd3iasdlabhgdeopebyhéet draimdfter) of a polymerizable
unsaturated compound having an alkali-soluble functional
group and another copolymerizable unsaturated compound.

The particularly preferred alkali-soluble copolymer

15 is, for example, a copolymer (to be referred to as
“alkali-soluble copolymer (I)” hereinafter) of (bl) an
unsaturated carboxylic acid and/or an unsaturated carboxylic
anhydride (to be referred to as “unsaturated compound (bl)”
hereinafter) and (b2) another copolymerizable unsaturated

20 compound (to be referred to as “unsaturated compound (b2)”
hereinafter) .

Examples of the unsaturated compound (bl) include
unsaturated monocarboxylic acids such as (meth)acrylic acid,
crotonic acid, a-chloroacrylic acid and cinnamic acid;

25 unsaturated dicarboxylic acids and anhydrides thereof such
asmaleic acid, maleic anhydride, fumaric acid, itaconic acid,
itaconic anhydride, citraconic acid, citraconic anhydride
and mesaconic acid; unsaturated polycarboxylic acids having
three or more carboxyl groups and anhydrides thereof;

30 mono/l(meth)acryloyloxyalkyl]esters of a polycarboxylic
acid having two or more carboxyl groups such as
mono [2- (meth) acryloyloxyethyl] succinate and
mono [2- (meth) acryloyloxyethyl]lphthalate; and

mono (meth) acrylates of a polymer having a carboxyl group and



as maleic acid, maleic anhydride, f umaric acid, itaconic acid, itaconic
,anhydride, citraconic acid, citraconic anhydride and mesaconic acid;
‘unsat urat ed pol ycarboxylic acids having three or nore carboxyl groups and
anhydrides thereof; 30 nono[ (neth)acryl oyl oxyal kyl Jesters of a

pol ycar boxyl ic acid having two or nore térboxyl groups such as

nono[ 2- (met h) acryl oyl oxyet hyl ] succi nate and

mono|[ 2- (neth?abY@?@Vbe?é@%&l?bhbﬁéhat@rmaﬂﬂlﬁnﬁbcbnéﬁh) acryl ates of a

ol ymer havi ng_a_carbo ro d_16 at both term nal
Doeh ae o AR bR B e AR AR ent o me e B E e AR Y ot hese T
unsat ur at ed conpoungts ofihesd mashr uaatyd compmurtds b ( 2¢jemet fgcrylic

acryl oyl oxyet hyl ] succi nate and 5 w carboxyp onc?grol actone
mono( met h) ac®§tat e 2 phretRURGFY ) OBt exBriRYL! FHeCaBBYE 8R<at ur at ed

compounds, (bl kobgelsgsyPlatacrhe! EFOTHRDR R ki@l e, Erarpl oo

of the unisaturs ve V|ny conpounds such
as styrene, paneibylaslyrpneferneﬂydroxystyrene n}hydroxystyrene

b hydr oxy o, mot ny1 U1 S o debRenbe damrandl dE1) oy A Bordenione

m vi nyl t ol uege, iR- abﬁyiﬁgtygﬁeofléw@ ehl ppest yrene, o- nethoxystyrene,
m net hoxystyrene, p-nmethoxystyrene, o-vinyl benzyl nmethyl ether,

n}V|nbeenzyInethyEX%mPkﬁS ?ﬁvth%l%@ﬁ%?ﬁﬁ%tﬁ@lCQWP@Mnd 6b%)nym%b%§9lglyC|dyl
et her, V|n Ibengy g et her and -vin Ibenzycg (%ng et her: indenes
such as i%hdeREBAGLS0 fﬁ?ﬂ%ﬁﬁgﬁ%s §ﬁb§ YiTtey) %ﬁ RS such as
N- phenyl mal ebrhd@rody ot hyenoxyphepilorlyetrirdre, pPnybydxoxyphenyl mal ei mi de,

N p- hydr oxyphenyl mal ei m de, N-o- net hyl phenyl mal ei m de,
N—n}nethylph@n?Y@ﬁPéYn@d@ethKﬂ§tH§?ﬁ§bpﬁehyﬁﬁﬁﬁﬁrﬁrm@thylstyrene:

N-0- nEthoxypggﬂyéggkﬁL&1ﬂgthylstyrene, p-styrenesulfonic acid,

o-vinyltoluene, m-vinyltoluene, p-vinyltoluene,

15 p-chlorostyrene, o-methoxystyrene, m-methoxystyrene,
p-methoxystyrene, o-vinylbenzylmethyl ether,
m-vinylbenzylmethyl ether, p-vinylbenzylmethyl ether,
o-vinylbenzylglycidyl ether, m-vinylbenzylglycidyl ether
and p-vinylbenzylglycidyl ether; indenes such as indene and

20 1l-methylindene; N- (substituted)aryl maleimides such as
N-phenylmaleimide, N-o-hydroxyphenylmaleimide,
N-m-hydroxyphenylmaleimide, N-p-hydroxyphenylmaleimide,
N-o-methylphenylmaleimide, N-m-methylphenylmaleimide,
N-p-methylphenylmaleimide, N-o-methoxyphenylmaleimide,

25 N-m-methoxyphenylmaleimide and N-p-methoxyphenylmaleimide,
and N-substituted maleimides such as N-cyclohexylmaleimide;
macromonomers having a (meth)acryloyl group at one terminal
of a polymer molecular chain (to be simply referred to as
“macromonomer” hereinafter) such as polystyrene, polymethyl

30 (meth)acrylate, poly-n-butyl (meth)acrylate and
polysiloxane; unsaturated carboxylates such as methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, i-propyl (meth)acrylate, n-butyl
(meth)acrylate, i-butyl (meth)acrylate, sec-butyl



25 N.m net hoxyphenyl mal ei m de and N- p- net hoxyphenyl nal ei m de, and
N-substituted mal ei m des such as N-cycl ohexyl nal ei m de; nacronononers
*having a (meth)acryloyl group at one terminal of a polynmer nolecular chain
(to be sinply referred to as "nacronononer” hereinafter) such as

pol ystyrene, polynethyl 30 (neth)acrylate, poly-n-butyl (neth)acrylate and
pol ysi | oxane; unsaturated carboxyl ates such as nethyl (nmeth)acrylate, ethyl
(et h) acryl ateeth} peopyate( nethhbgtylaeeh) acpydpyle, ( Behhfiaoxykahgl n- but yl
(meth)acrylate, j-but neth rylate, se neth)acrylate
t-butyl (net&T%E?b?%f%ﬁ é hyar 9§Pﬁ¥Pr°P tRTﬁgLQFSF ¥1a5epydr oxypr opyl
(nmeth)acryl agepy d§oﬁ%g£e§ PrQﬂ¥£h ae&piaeeylgtﬁ d%oﬁygﬁeyxbutyl

(meth)acryl ate, r oxy uty (meth)acryl ate, g dr oxybut yl
(neth)acrylaK@eth)ayrylﬁEEh)AChydEOEYbUDEhzymethéahyaéayEate cycl ohexyl
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(meth)acryl ate, nethoxi yl ene gcol neth%acrylate I sobor nyl
(et h) acr yl af@eth} agey P6F5 meGQOEya Byh- dnekh) aetkiaEeyl at e,

2yl oxy: 3 UGB BBNY (TRL L pee vl abpeaiphysorobon (TR BSpAC el
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acetate, vinyl propionate, vinyl butyrate®and vinyl nzoate unsat ur at ed
et hers such a51quyb[ﬁeehylOéthéecanrayyletmyth ethgdasrd allyl gl ycidyl
ether; vinyl gﬁaglgﬁ 99U88888§y§%88y1 (meth)acrylate and glycerol
(meth)acrylate; unsaturated aminoalkyl carboxylates such as
15 2-amincethyl (meth)acrylate, 2-dimethylaminoethyl
(meth)acrylate, 2-aminopropyl (meth)acrylate,
2-dimethylaminopropyl (meth)acrylate, 3-aminopropyl
(meth)acrylate and 3-dimethylaminopropyl (meth)acrylate;
unsaturated glycidyl carboxylates such as glycidyl
20 (meth)acrylate; vinyl carboxylates such as vinyl acetate,
vinyl propionate, vinyl butyrate and vinyl benzoate;
unsaturated ethers such as vinyl methyl ether, vinyl ethyl
ether and allyl glycidyl ether; vinyl cyanide compounds such
as (meth)acrylonitrile, a-chlorocacrylonitrile and
25 vinylidene cyanide; unsaturated amides such as
(meth)acrylamide, a-chloroacrylamide and N-2-hydroxyethyl
(meth) acrylamide; and aliphatic conjugated dienes such as
1,3-butadiene, isoprene, chloroprene and isoprenesulfonic
acid.
30 Out of these unsaturated compounds (b2), styrene,
macromonomers, N-substituted maleimides, methyl
(meth) acrylate, 2-hydroxyethyl (meth)acrylate, allyl
(meth) acrylate, benzyl (meth)acrylate, phenyl

(meth) acrylate and glycerol mono (meth)acrylate are



as (neth)acrylonitrile, a-chloroacrylonitrile and 25 vinylidene cyani de;
unsaturated am des such as (neth)acrylam de, a-chloroacrylam de and
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selected unsaturated compound selected from the group consisting of
(meth)acrylic acid,
mono[2—(meth)acryloyloxyethyl]succinate and

15 wo-carboxypolycaprolactone mono (meth)acrylate and (b2) at
least one unsaturated compound selected from the group
consisting of polystyrene macromonomer, polymethyl
(meth)acrylate macromonomer, N-phenylmaleimide,
N-cyclohexylmaleimide, 2-hydroxyethyl (meth)acrylate,

20 Dbenzyl (meth)acrylate and glycerol mono(meth)acrylate and
optionally (b2) at least one unsaturated compound selected
from the group consisting of styrene, methyl (meth)acrylate,
allyl (meth)acrylate and phenyl (meth)acrylate.

The preferred carboxyl group-containing copolymer

25 (I-1) is, for example, a copolymer (to be referred to as
“carboxyl group-containing copolymer (I-2)” hereinafter) of
a monomer mixture of (bl) an unsaturated compound which
contains (meth)acrylic acid as an essential component and
optionally mono[2- (meth)acryloyloxyethyl] succinate and

30 (b2) at least one unsaturated compound selected from the
group consisting of polystyrene macromonomer, polymethyl
(meth)acrylate macromonomer, N-phenylmaleimide,
N-cyclohexylmaleimide, 2-hydroxyethyl (meth)acrylate,

benzyl (meth)acrylate and glycerol mono(meth)acrylate and



from.,the group consisting of styrene, nethyl (nmeth)acrylate, allyl
(neth)acrylate and phenyl (neth)acrylate. The preferred carboxyl

gr oup- contalnlng copolymer 25 (1-1) is, for exanple, a copolyner (to
referred to as "carboxyl group-containing copolyner (I-2)" hereinafter) of
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2-hydroxyethyl (meth)acrylate and styrene, copolymer of
(meth)acrylic acid, benzyl (meth)acrylate and glycerol
mono (meth)acrylate, copolymer of (meth)acrylic acid,
2-hydroxyethyl (meth)acrylate and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid, polystyrene macromonomer,
2-hydroxyethyl (meth)acrylate and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid, polymethyl (meth)acrylate
macromonomer, 2-hydroxyethyl (meth)acrylate and benzyl
(meth)acrylate, copolymer of (meth)acrylic acid,
N-phenylmaleimide, allyl (meth)acrylate and styrene,
copolymer of (meth)acrylic acid, N-phenylmaleimide, benzyl
(meth)acrylate and styrene, copolymer of (meth)acrylic acid,
N-cyclohexylmaleimide, allyl (meth)acrylate and styrene,
copolymer of (meth)acrylic acid, N-cyclohexylmaleimide,
benzyl (meth)acrylate and styrene, copolymer of
(meth)acrylic acid, N-phenylmaleimide, benzyl
(meth)acrylate, glycerol mono (meth)acrylate and styrene,
copolymer of (meth)acrylic acid,

mono [2- (meth)acryloyloxyethyl] succinate, benzyl
(meth)acrylate and glycerol mono(meth)acrylate, copolymer

of (meth)acrylic acid,

ymer of (nmeth)acrylic acid,



macr gnononer, 2-hydroxyethyl (meth)acrylate and benzyl (neth)acrylate,
copolymer of (neth)acrylic acid, Nphenylmaleimde, allyl (neth)acrylate
‘and styrene, copol yner of (neth)acryllc acid, N-phenyl nal ei m de, benzyl 25
(meth) acrylate and styrene, copolymer of (neth) acrylic acid,
N—cyclohexylnale|n1de al lyl (neth)acryl%?e and styrene copol yner of
(nmeth)acrylic acid,

| ohe | ei benz (met h)acryl ate and
styrene, copBPYREs- 6?efﬁgﬁﬁf¥igyﬁa§yﬁgbﬁf RPﬁﬁéﬂéFﬁale|n1de benzyl 30
(meth)acryl age hehyma%lm@ae gL by acybah®aang1 aE¥r 8AE, stgee%yrrer of
(meth)acrylic aC|d mono[ 2- (et h) acryl oyl oxyet hyl | succi nate, benzyl

(neth)acrylacepahﬁmgryeérémehbhéGﬁEﬂhFa@Cyﬂate copol yner of (neth)acrylic

acid, 20 nongl 2- th r X L N-phenyl mal ei m de,
allyl (et h)‘&%lr‘ |[ém§ms%8?§g¥¥ v8 ’Qé%&'ﬁ%ﬁg Bakes aorylic acid

monol[ 2- (ret hy- pnéuymmhméyﬁ&helIBEﬁaymaueetﬁ Ncepeaybnahaletgeenbenzyl
(meth)acrylate and styrene, copolyner of (neth)acrylic acid, nono[2-(neth)
acryl oyl oxyefADPI ¥UIEE| A&t dmetR) aGEVohexFFifliei mi de, allyl (meth)acrylate and

styrene, r 2- (et h)
acryloyloxyeﬁﬁh¥F§ué@%ﬁg?§%?§2§g¥%#gﬁ gg]sﬁgfg? E "benzyl (nmeth)acrylate
and styrene, N- apdlohexyymaiemmiﬁeetblayﬂylmeth¢adry&ane[anﬁnetyrene,

acryl oyl oxyet hyl ] succi nat hen | mal ei, M de, benzyl (neth)acrylate,
gl ycerol 15cﬂ%ﬂiYW%Fh?g ??FEBEQSEH dE€yPEAE: Specific exanpl es of the

car boxyly @r oNgns9at Qin@tﬂga&%?e&rmﬁ{/e&h?i) stibeliddeca copol yner of
(meth)acrylic acid, mcarboxypolycaprolactone nono(neth)acryl ate,
N—phenylnaleNﬁcﬁelobenzymaéﬁemhﬁaerpeazel ¢methiarrylate and styrene,
and copolymer of (meth)acrylic acid,
mono [2- (meth) acryloyloxyethyl] succinate,
N-phenylmaleimide, benzyl (meth)acrylate, glycerol

15 mono (meth)acrylate and styrene.

Specific examples of the carboxyl group-containing
copolymer (I-1) include a copolymer of (meth)acrylic acid,
®-carboxypolycaprolactone mono (meth)acrylate,
N-phenylmaleimide, benzyl (meth)acrylate, glycerol

20 mono(meth)acrylate and styrene, copolymer of (meth)acrylic
acid, w-carboxypolycaprolactone mono (meth)acrylate and
2-hydroxyethyl (meth)acrylate, copolymer of (meth)acrylic
acid, w-carboxypolycaprolactone mono (meth)acrylate,
polystyrene macromonomer and benzyl (meth)acrylate,

25 copolymer of (meth)acrylic acid, w-carboxypolycaprolactone
mono (meth) acrylate, polymethyl (meth)acrylate macromonomer
and benzyl (meth)acrylate, copolymer of (meth)acrylic acid,
o-carboxypolycaprolactone mono (meth)acrylate, benzyl
(meth)acrylate and glycerol mono (meth)acrylate, copolymer

30 of (meth)acrylic acid, w-carboxypolycaprolactone
mono (meth)acrylate, 2-hydroxyethyl (meth)acrylate and
phenyl (meth)acrylate, copolymer of (meth)acrylic acid,
0-carboxypolycaprolactone mono (meth)acrylate,

2-hydroxyethyl (meth)acrylate and styrene, copolymer of



20 meno(net h) acryl ate and styrene, copolyner of (neth)acrylic acid,

W car boxypol ycaprol act one nono(neth)acrylate and 2-hydroxyethyl
‘(meth)acryl ate, copolymer of (neth)acrylic acid, co-carboxypol ycaprol actone
nono( et h) acryl ate, polystyrene nacronononer and benzyl (nmeth)acrylate, 25
copol ymer of (meth) acrylic acid, co-carbbxypol ycaprol actone nono
(meth)acryl ate, pol ynet hyl (neth)acrylate macr onononer and benzyl
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pol ystyrene peBEyE@FBRPEERYL Zméyﬁyaxyguayé éﬁatbéﬁﬁyylahetnmdcb?mayé,
(meth)acryl ate, copolyner of (meth) acrglic aci d, o-carboxypol ycaprol act one
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2- hyd th f
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(meth) acrylic aci 0- car boxyp actone ate

N- phenyl mal e rhgéroayeyhyl méhbihaascylyabeeaaddsbgnepd, (meph) gaeylate( net h)
acrylic acid, 15 o- carboxypolycaprolactone nono( et h) acryl ate
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acrylic aci dmoﬂo%é@ﬁw@?}d&@@r okapheAP1mAPEOMIBEN) aClyhat e,
N- cycl ohexyl mal ei m de
(meth)acrylate and styrene, copolymer of (meth)acrylic acid,

15 o-carboxypolycaprolactone mono (meth)acrylate,
N-phenylmaleimide, benzyl (meth)acrylate and styrene,
copolymer of (meth)acrylic acid, w-carboxypolycaprolactone
mono (meth)acrylate, N-cyclohexylmaleimide, allyl
(meth)acrylate and styrene, copolymer of (meth)acrylic acid,

20 o-carboxypolycaprolactone mono (meth)acrylate,
N-cyclohexylmaleimide, benzyl (meth)acrylate and styrene,
copolymer of (meth)acrylic acid, ®w-carboxypolycaprolactone
mono (meth)acrylate, N-phenylmaleimide, benzyl
(meth)acrylate, glycerol mono (meth)acrylate and styrene,

25 copolymer of (meth)acrylic acid, w-carboxypolycaprolactone
mono (meth)acrylate,
mono [2- (meth) acryloyloxyethyl] succinate, benzyl
(meth)acrylate and glycerol mono(meth)acrylate, copolymer
of (meth)acrylic acid, o-carboxypolycaprolactone

30 mono{(meth)acrylate,
mono [2- (meth)acryloyloxyethyl] succinate,
N-phenylmaleimide, allyl (meth)acrylate and styrene,
copolymer of (meth)acrylic acid, o-carboxypolycaprolactone

mono (meth)acrylate,



(meth) acrylate and styrene, copolynmer of (nmeth) acrylic acid, 20
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(1 ) k| ey L 468 ghpd 2 ROBLIR ALY G PRELLMEE g Mmoo,
al kal i - sol ubkgdf yepblomalk of (meth)acrylic acid,
o-carboxypolycaprolactone mono (meth)acrylate,
mono [2- (meth)acryloyloxyethyl] succinate,
N-phenylmaleimide, benzyl (meth)acrylate, glycerol
15 mono(meth)acrylate and styrene.

The polymerization ratio of the polymerizable
unsaturated compound having an alkali-soluble functional
group in the resin (Bl) is preferably 1 to 100 wt%, more
preferably 5 to 30 wt%, particularly preferably 10 to 30 wt$%

20 based on the total of all the unsaturated compounds. When
the polymerization ratio of the polymerizable unsaturated
compound having an alkali-soluble functional group is lower
than 1 wt%, the solubility in an alkali developer of the
obtained resin may lower.

25 The copolymerization ratio of the polymerizable
unsaturated compound having an alkali-soluble functional
group in the alkali-soluble copolymer is preferably 1 to 40
wt%, more preferably 5 to 30 wt%, particularly preferably
10 to 30 wt% based on the total of all the unsaturated

30 compounds. When the copolymerization ratio of the
polymerizable unsaturated compound having an alkali-soluble
functional group is lower than 1 wt%, the solubility in an
alkali developer of the obtained alkali-soluble copolymer

may lower and when the copolymerization ratio is higher than



group in the resin (Bl) is preferably 1 to 100 w-06, nore preferably 5to
30 wt% particularly preferably 10 to 30 wt % 20 based on the total of al

t he unsaturated conpounds. Wien the polynerization ratio of the

pol ynmeri zabl e unsaturated conpound havi ng an al kal i -sol ubl e functi onal
group is lower than 1 w% the solubili?g in an al kali devel oper of the

obtained resin may lower. 25 The copolynerization ratio of the pol rizabl e
unsat ur at ed $8ipdundhA L Y k& 72 Soikddite Fﬁﬁ&?Pﬁﬁd?fotﬁﬁo%g?#"?%e

al kal i - sol ubl exgPPOLYIBH1LScBH8LFMaR! Yedoh@s4BooWhEghMiBePESlERARI Y 5 t0O 30
wt% particularly preferably 10°to 30 wt % based on"the total "of all the

unsat ur at ed g8ttenpoghdpe Magnbehémpapoedneri zation ratio of the

pol ymeri zabl e unsaj uy at ed _canpound_ havin n. al kali-saluble functional
roup 1 Tover t nah SEARG PR 48 soy e age R Ve 3R Bobur SHETE b5t he
obt ai ned =l kabi-- sREURbAUEQRBLYEERLE BBY¥ kewen amd)when the copol ynerization
ratio is higher than 23 40 wt% the solubility in an alkali devel oper of

the obtained al kaFhe seesibhe (Bbpofghebe beapnEactubedi B, thfer eby the

pattern shap I jred. :LRLE QN ] e .uen of
polynerizati§%f9§e?g%égﬁéhn§gu é%?ﬁ?%&%?B?%eubég?ﬁgéggy_@%héoggggn (Bl) can
be manuf act ucedsbyttibéngpohe nerdizat(iBan oh padylwesntzahl ehenpatseatedof
conmpounds constjituting_the resin B%g in a sol vent igahhe presence of a

radi cal pol yAerddt3 bR AlMeraZat ifiehPri R CofpSthd1es ¢AYPOYRr eby,

the group, repsesentid-by, [ hen QoNEh OF il &sert dq Oy (hd ASovdt FOARGES i nto
at least one termnal of" the fornmed polyner chain. The polynerization of

t he pol yneri zabl er ufisiat usatied roduepdundsoi ait t e glr esenterofinafeodi sk f i de

conmpound (1) e Iiviﬁgﬂradical pol yneri zati on having an active

may 15 E
radical at FREMGPoRPHYPEFnfR&L0f the pol ymer chai n.

The polymerization of the polymerizable unsaturated

compounds in the presence of the disulfide compound (1) may
15 Dbe living radical polymerization having an active radical
at the growth terminal of the polymer chain.

In the case of living radical polymerization, when a
compound having a functional group which may deactivate an
active radical such as a carboxyl group is used as the

20 polymerizable unsaturated compound, the resin (B1l) can be
also obtained by deprotecting the functional group contained
in the polymerizable unsaturated compound after
polymerization is carried out by protecting the functional
group by esterification as required so as to prevent the

25 deactivation of the living radical at the growth terminal.

The above radical polymerization initiator is suitably
selected according to the types of the polymerizable
unsaturated compounds in use, and generally known radical
polymerization initiators may be used, as exemplified by azo

30 compounds, organic peroxides, hydrogen peroxide, and
redox-based initiators composed of these peroxides and
reducing agents.

The azo compounds include azobisisobutyronitrile

(AIBN), 2,2'-azobis(isobutyronitrile),



In tke case of living radical polynerization, when a conmpound having a
functional group which nay deactivate an active radical such as a carboxyl
‘group is used as the 20 pol ynerizabl e unsaturated conpound, the resin (Bl)
can be also obtained by deprotecting the functional group contained in the
pol ymeri zabl e unsat urated conpound after24polynerization is carried out by

protecting the_.funct gr.ou er|f| ation as required so as to
prevent the 52 de%%?b%ﬁt%bﬁ 8fm$ﬁ§¥F ﬁ O?é ;F?at the gromh term nal.
The above raﬂlQaLa@@by§$4Lﬁéth©ﬂyLBihLa&méth§1$§ﬂé@bhitriﬁé¢9tEd accordi ng

to the types of the Iynerlzable unsaturated conpounds in use, and
general |y kndwh' raapkas (2pbRyABeEN:EELeR) i nkt AAr BESPARY4hEENEROES

exempl {11 ed by;g70 30, cO0DRUALS 01 BA0LEABBLAXLALS s Y 0gen per oxi de, and

redox- based At atofs conpose ese peroxi des an reduci ng agents. The
azo conpaunds- Kﬁebudglazobk3ksphnbprophheiIe (Al BN),

2,2'-azobls(lsobutyronltrlIe%b i a ObIS(2 4- dlnethXHvaleronltrlle)
2,2' -azobi s(4: fetA6RPLs [4-8F Yﬁva Leldn tFilpysiroxymethy hydrox

2,2 -azobi s( ga bl aNERLEE bhehidé, 42 ; BZ0D) S s PRIENRY £- N 26{@oxyethyl)

1, 1' - azobi s(tyclohexanecarbonitrile), 5 2-(t-butylazo)-2-cyanopropane,
2,2'-azobls[ﬁrnpihyammﬁel 1) bls(hydroxynethyl) 2- hydrox

52" aobi o R A -AFABE RyNeNer ShBRE DY ARPHFACT L EhrBy FaB) SighioP1887™ oo

2,2 -azofy s(2; Q”lQhBBPéQQaaﬁldhﬁBbepgﬁe dichloride,
2, 2'-azob|s(N N - dlnethylenelsobutélanlde

2, 2' -azobi s(2- ket AgPbis[(N, N bAsmay Yé%?ﬁéﬁﬁ?PFYQamyéﬁbxy et hyl ]
pggg;ﬁgg;]de% 2227587 80b Sh2e AHS ML 11, b Inds PhoGRY g RaY AR, YL BLAYLLEr op 15
ethyl] propionamide),
2,2’ -azobis (2-methyl-N-[1,1-bis (hydroxymethyl)ethyl] prop
15 ionamide),
2,2’ -azobis[2-methyl-N- (2-hydroxyethyl) propionamide] and
2,2’ -azobis (isobutylamide)dehydrate.

The organic peroxides include t-butylhydroperoxide,

cumene hydroperoxixe, t-butyl peroxyacetate, t-butyl

20 peroxybenzoate, t-butyl peroxyoctanoate, t-butyl
peroxyneodecanoate, t-butyl peroxyisobutyrate, lauroyl
peroxide, t-amyl peroxypyvalate, t-butyl peroxypyvalate,
dicumyl peroxide, benzoyl peroxide,
1,1’ -bis(t-butylperoxy)cyclohexane and

25 t-butylperoxypyvalate.

The redox-based initiators composed of peroxides and
reducing agents include a mixture of hydrogen peroxide or
alkyl peroxide, perester or percarbonate and iron salt,
titanium salt (II), zinc formaldehyde sulfoxylate or sodium

30 formaldehyde sulfoxylate and a reducing sugar; a combination
of an alkali metal or ammonium salt of persulfuric acid,
perboric acid or perchloric acid and an alkali metal salt
of bisulfate such as sodium meta-bisulfate and a reducing

sugar; and a combination of an alkali metal salt of persulfate,



2, 2' -,azobi s[ 2- met hyl - N- (2- hydr oxyet hyl ) pr opi onam de] and

2,2'-azobi s(isobutyl am de)dehydrate. The organi c peroxides include

t - but yl hydr oper oxi de, cunene hydroperoxi xe, t-butyl peroxyacetate, t-butyl
20 peroxybenzoate, t-butyl peroxyoctanoate, t-butyl peroxyneodecanoate,
t-butyl peroxyisobutyrate, lauroyl perocXsde, t-anyl peroxypyval ate, t-butyl
peroxypyval ate, dicunyl peroxide, benzoyl peroxide, .

1, 1' - bi s(t - by} plospyraic ahtk S haad bEn 2enarhASRhH§ ¢ afatanothrr
redox-based jnitiators. o S er oxj and reducing agents include a
m xt ure of H@H?%%%% %é%%%%%g %?rgéT£§$8p%g§§¥de, perester or percarbonate
and iron salt, tidwhicimiIdde (dddicai o el ahivste il ff iayd 8 ¢ 2o sodi um
30 formal dehyde sul foxyl ate and a reducing sugar; a, combination of an
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per chl orizc i &l ¢ kal k. I ! f : ,um
neta-biSSIf2%69aﬁ%ggag%g%b?n%lﬂg%g%}?ggéﬁogi%g%ggLa?%gnﬁ%?@éﬁﬁéfgg*i net al
salt of persptéftrre@>ecyde phbypheaict ian dredobtass beawzéhe phosphoetd ¢ aci d,
another simlar acid and_a reduci ng sugar. Qut of these radical

pol yneri zat i ?ﬂY$?%I%¥s?h%zﬁl Tonpounds such as

2, 2" - azobi si sobut i dgdd & W @GP poTRFOb] S{ 2 dn it hwd vk eRppingile) are
particularly preferred because a by-reaction product is hardly produced by
oxygen or thes¢dkalofdeonbinecomnbinat ipnl ghetveadt onot@iti ators may be used

| i nbi nat i f ot . 10. | f th : tjtuted
or “subst% Ut ed ol KAFEH S haTenBOR - 50 L EERR OB SRS PP ER R Y by 2
and Z2 in tgeohprmadang 1) dddicaldrtbr ke dhiss Weprdes st wid 2 1anarg? the

sanme as those enunerated for the non-substituted or substituted al kyl group
having 1 to PO tdw Bermadantl) indicating the disulfide compound (1) are

the same as those enumerated for the non-substituted or
substituted alkyl group having 1 to 20 carbon atoms

15 represented by Z' in the formula (i) and Z*? in the formula
(ii) . Examples of the non-substituted or substituted
monovalent aromatic hydrocarbon group having 6 to 20 carbon
atoms represented by Z' and Z° are the same as those enumerated
for the non-substituted or substituted monovalent aromatic

20 hydrocarbon group having 6 to 20 carbon atoms represented
by Z' in the above formula (i) and Z° in the above formula
(ii) . Examples of the non-substituted or substituted
monovalent heterocyclic group having 3 to 20 atoms consisting
of carbon atoms and other atoms represented by Z' and z? are

25 the same as those enumerated for the non-substituted or
substituted monovalent heterocyclic group having 3 to 20
atoms consisting of carbon atoms and other atoms represented
by z' in the above formula (i) and z° in the above formula
(ii) . Examples of -OR!, -SR', -C(=0)OR!, -N(RY) (R?®),

30 -0C(=0)R', -C(=0)N(R') (R®), -P(=0) (OR'); and -P(=0) (R');
represented by Z' and Z° are the same as the respective
non-substituted or substituted groups represented by Z' in
the above formula (i) and Zz° in the above formula (ii).

Examples of the monovalent group having a polymer chain



15 represented by Z' in the fornula (i) and Z2 in the formula (ii).
Exanpl es of the non-substituted or substituted nonovalent aromatic

"hydr ocarbon group having 6 to 20 carbon atons represented by Z' and Z2 are
the sanme as those enunerated for the non-substituted or substituted
monoval ent aromatic 20 hydrocarbon group2fhaving 6 to 20 carbon atons
represented by Z' in the above fgrnula (i) and Z2 in the above fornula
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(OR )2 and -P(=0 "(R1)2 represented by Z' and ZZ are the sane as the

respective honmulibstiiucedadentiysbpndeddtgraupsifepenteated sHyclz' asn the
above formula,(i) and Z2 in the above formyia_(Li). _EX | es. of t
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sane as thosg gpeHERaakAd heterbbgclBBoyabapt hgkeug Barbngoaapemgmer chain
represented by Z' in the above fornula (i) and Z2 in the above forpula (ii)
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P i o S ke i
unsat ur at ed compounds, besides an alkyl group having 1 to 20 carbon atoms.

15 In the present invention, the disulfide compounds (1)
may be used alone or in combination of two or more.

Examples of the disulfide compound which is preferably
used in the present invention include tetraethylthiuram
disulfide and N,N’ -diethyl-N,N’ -diphenylthiuram disulfide.

20 The methods of preparing these disulfide compounds are
generally disclosed by known documents. Particularly,
thiuramdisulfide can be obtained by reacting a corresponding
amine with carbon disulfide in the presence of an alkali to
obtainalkali metal salt of dithiocarbamic acid and oxidizing

25 it with an oxidizing agent.

For the above polymerization, at least one other
molecular weight control agent such as a-methylstyrene dimer
or t-dodecylmercaptan may be used in combination with the
disulfide compound (1).

30 The solvent used for the above polymerization is not
particularly limited. Examples of the solvent include
propylene glycol monoalkyl ethers such as propylene glycol
monomethyl ether and propylene glycol monoethyl ether;

(poly)alkylene glycol monoalkyl ether acetates such as



conpaunds, besides an al kyl group having 1 to 20 carbon atons. 15 In the
present invention, the disulfide conpounds (1) may be used alone or in
‘conbi nation of two or nore. Exanples of the disulfide conpound which is
preferably used in the present invention include tetraethylthiuram
disulfide and NN -diethyl-N N -diphengVthiuramdisulfide. 20 The nethods
of preparing these disulfide conpounds are generally disclosed by known
docunents. Pathyteheargyycol hhomemedhyll ¢iler cacetbatebtatmgbeny ghaeel ng a
correspondin am ne.wi.t.h carbon. disulfide in the presence nalkali to
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the solvent 1 nc propyl ene glyc rs suc pr opyl ene
gl ycol nonosettyteeshérdapdopydeyéegeygbycabnaethel hgthetrhatetate;

(pol y)al kyl ene gl ycol nonoal kyl ether acetates such _as 27_ ethylene_glycol
nmononet hyl e{R%gyzéékﬁ%%?ee9%§F8§edb?§E%Fs ABRBetAyPLEER¥LCREeHAYECL

di ethyl ene_chYRELhYRNORRERY| aBLhRY1eABCLRY Lol Chet Bk cBEnghyEphoBpnOCt Iy
y | ,

et her acetate, propylene glycol Ttonone et her acet at propyl ene gl ycol
5 nonoet hyl edhethutenatr,y adilpd bpiyhghe tdgleyc ofl i poopykehy I lotcodrd imethyt e and

di propyl_ene col noet hyl ether acetate; | v).al kyl ene. gl yc di et hers
Sunnobuhane, BhKeR, IR MeneblREe tatT ar bR Ui B e
ether, diet @y%r@a@ Wl 81 direleyl othberetithpy @HIens B yeohyahaBiruh; 10

et her, dipropylene glycol nethyl ethyl ether and di propyl ene glycol diethyl

et her; ot herketaees such as methuhyaibylrkatonget sresosasAngsenet hyl et hyl
ket one, CyClgbﬁéSQQHSne and 3-heptanone; ketoalcohols such as diacetone

alcohol (that is, 4-hydroxy-4-methylpentan-2-one) and

15 4-hydroxy-4-methylhexan-2-one; alkyl lactates such as
methyl lactate and ethyl lactate; other esters such as ethyl
2-hydroxy-2-methylpropionate, ethyl hydroxyacetate, methyl
2-hydroxy-3-methylbutanocate, methyl 3-methoxypropionate,
ethyl 3-methoxypropionate, methyl 3-ethoxypropionate,

20 ethyl 3-ethoxypropionate, ethyl ethoxyacetate,
3-methyl-3-methoxybutylacetate,
3-methyl-3-methoxybutylpropionate, ethyl acetate, n-propyl
acetate, i-propyl acetate, n-butyl acetate, i-butyl acetate,
n-pentyl formate, i-pentyl acetate, n-butyl propionate,

25 ethyl butyrate, n-propyl butyrate, i-propyl butyrate,
n-butyl butyrate, methyl pyruvate, ethyl pyruvate, n-propyl
pyruvate, methyl acetoacetate, ethyl acetoacetate and ethyl
2-oxobutanoate; aromatic hydrocarbons such as toluene and
xylene; and amides such as N-methylpyrrolidone,

30 N,N-dimethylformamide and N,N-dimethylacetamide.

Out of these solvents, propylene glycol monomethyl
ether, ethylene glycol monomethyl ether acetate, diethylene
glycol monomethyl ether acetate, diethylene glycol monoethyl

ether acetate, propylene glycol monomethyl ether acetate,



2-heptanone and 3-hept anone; ketoal cohols such as di acetone al cohol (that
i's, 4-hydroxy-4-nethyl pentan-2-one) and 15 4- hydr oxy- 4- net hyl hexan- 2- one;
aIkyI | actates such as nethyl lactate and ethyl |actate; other esters such
as ethyl 2-hydroxy-2-nethyl propi onate, ethyl hydroxyacetate, nethyl

2- hydr oxy- 3- net hyl but anoat e, net hyl 3 nEE&oxypropionate, et hyl

3- net hoxypr opi onat e, net hyl ethox ionate, 20 ethyl 3-ethoxypropionate,
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the radiation sensitive resin composition.
15 The above solvents may be used alone or in combination
of two or more.

The amount of the radical polymerization initiator in
the above polymerization is preferably 0.1 to 50 parts by
weight, more preferably 0.1 to 20 parts by weight based on

20 100 parts by weight of the total of all the unsaturated
compounds.

The amount of the disulfide compound (1) is preferably
0.1 to 50 parts by weight, more preferably 0.2 to 16 parts
by weight, particularly preferably 0.4 to 8 parts by weight

25 Dbased on 100 parts by weight of the total of all the
unsaturated compounds. When the amount of the disulfide
compound (1) is smaller than 0.1 part by weight, the effect
of limiting the molecular weight and the molecular weight
distribution may lower and when the amount is larger than

30 50 parts by weight, a low molecular weight component may be
formed first.

The amount of the other molecular weight control agent
is preferably 200 parts or less by weight, more preferably
40 parts or less by weight based on 100 parts by weight of



pol yneri zation and fromthe viewpoints of the solubility of each conponent,
pi gnment dispersibility and coatability of the radiation sensitive resin
"conposi tion. 15 The above sol vents may be used al one or in conbination of
two or nore. The anmount of the radical polynerization initiator in the
above polynerization is preferably 0.1 t2950 parts by weight, nore
preferably 0.1 to 20 parts by wei ght based on 20 100 parts by wei ght of the
total of allthedahsslaodratl édthe spemlsar Ved dhkodantsplt agedtsul W

conmpound (1)._4 W . D ght hly 0.2
to 16 parts tl%(?/ %@%ﬁ %a%l%?occgﬁ%% ﬁp%lr%%%a%&g%}g@tcoorg@%% Itoag%r;?/{\?\% ght 25
based on 1001pediés thame ghtoaafts by wetiahtof thtl déberednstfecatet donpounds.

When the anount of the disulfide conpound (1) is smaller than 0.1 part by
wei ght, the RFeIRRt HAVERH PR nBRY hee nbTRR1TS: - wei ght and the nol ecul ar

wei ght dstri butifn. mhediuese ande whon-e amunted b ogy dban iy SO

parts by weight, a ar wei ght conponént formed first. The
anount of theaotddry maigrul anonseipgietf ecaiilyoll 0Oagent 500 spares evabiedi R0 parts

or | ess by ight, nore preferably 40 paris or |ess, by_wejght based on 100
parts by \Ne},\%?wge‘gfo%glo‘?h%aﬁﬁ}yo‘f’e ?li"gt‘ﬂé Hag etatat |%:l1? EBftrol agents.
Wien the anpuoit@fatdg ObhssuR@secul ar weight control agent is larger than
200 parts by weight, the desired effect of the present invention nay be

i mpai red. 5 The arthetpolymenizal emttenpgraiuwrabliy poeferabDP0 parts by
vel a2, PEgLer Rl 100 40,800 B 8 bpue 9l DR aRAIB RGp Y
tenperature ¢sm@rad graffaerdbityy 1010ik58Es HBr 2o phiches althdyrdbhr ¥y and t he
pol ymeri zati on
30 minutes to 6 hours.
Mw (weight average molecular weight in terms of
polystyrene measured by gel permeation chromatography (GPC))
15 of the resin (B-1) is preferably 1,000 to 45,000, more
preferably 3,000 to 20,000, particularly preferably 4,000
to 10,000.
Mw/Mn (Mn is number average molecular weight in terms
of polystyrene measured by gel permeation chromatography
20 (GPC)) of the resin (B-1) is preferably 1 to 2.0, more
preferably 1 to 1.4.
A radiation sensitive resin composition having
excellent developability is obtained by using a resin (B-1)
having the above specific Mw, preferably further the above
25 specific Mw/Mn, whereby pixels having a sharp pattern edge
can be formed, the residue, stain or film residue is hardly
produced on the substrate or light screening layer of an
unexposed portion at the time of development, a high product
yield can be obtained without producing dry foreign matter
30 at the time of manufacturing a color filter due to high
cleanability with an organic solvent, and the “burning” of
a color filter can be effectively prevented.
The resins (B-1) may be used alone or in combination

of two or more.



time,is preferably 10 m nutes to 20 hours, nore preferably 30 mnutes to 6
hours. Mwv (wei ght average nol ecul ar weight in ternms of polystyrene neasured
by gel perneation chromatography (GPC)) 15 of the resin (B-1) is preferably
1,000 to 45,000, nore preferably 3,000 to 20,000, particularly preferably
4,000 to 10,000. MM WMn (M1 is nunber avegage nol ecul ar weight in ternms of
pol ystyrene neasured by gel perneation chronmatography 20 (GPC)) of the
resin (B-1) is prefertald préstat2ifvenvien, pitefllenslt! ynéd 4 kdl #-sdluslk at i on
sensitive resin, conposition havin excel l ent devel opability i s obtained by
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above 25 speg&&ﬁgﬁg@ggg,wy@ﬁr@$§lpé§§h§(§aygng a sharp pattern edge can be

formed, the residue, staln or mresidue Is hardly produced on the
substrate or |ightIsthecpragehtyiervesftiam, thexpeset pdrtheomesatint te-1) ne of

devel opnment, ., a hi gh product ield can be obtained wthout produci dry
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col or antl( A) subspeateher akidlt ssfragidndediayerBof) ansungyppsed RIEHLIAM part s
% wei ght, alk "thﬁ"%gp&%x‘lﬁ{yiémi’aréé):‘!"e{har?rl 356 4O 4G d{ 4R residue
y be produced on the
the concentration of the pigment becomes relatively low,
thereby making it difficult to achieve the target color
density of a thin film.
15 The amount of the another alkali-soluble resin is
preferably 50 wt% or less, more preferably 20 wt% or less
of the total of all the alkali-soluble resins. When the
amount of the another alkali-soluble resin is larger than

50 wt%, the desired effect of the present invention may be

20 impaired.

- (C) polyfunctional monomer -
The polyfunctional monomer in the present invention
is a monomer having two or more polymerizable unsaturated
25 bonds.
Examples of the polyfunctional monomer include
di (meth)acrylates of an alkylene glycol such as ethylene
glycol and propylene glycol; di(meth)acrylates of a
polyalkylene glycol such as polyethylene glycol having a
30 polymerization degree of 2 or more and polypropylene glycol
having a polymerization degree of 2 or more;
poly (meth)acrylates of a polyhydric alcohol having 3 or more
hydroxyl groups and dicarboxylic acid modified products

thereof such as glycerin, trimethylolpropane,



10 substrate or light screening |ayer of an unexposed portion and when the
anount is larger than 1,000 parts by weight, the concentration of the
bi gment becones relatively low, thereby naking it difficult to achieve the
target color density of a thin film 15 The anmount of the anot her
al kali-soluble resinis preferably 50 w90 or |less, nore preferably 20 wt %
or less of the total of all the al kali-soluble resins. Wen the anount of
t he anot her Iaéﬂfeéér}mﬂmbtt@lrmdindipeh‘aageythhﬁmolm w's, the desired effect
of the present invention 20 | alred éB onfunctlonaI nonomner

n

The Dol yt unchl b MHGRUAEHY I ACE heSHPBoEAt PO RVRRE TN Shev% RERORer havi ng two
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nmononer i ncl ude met h) acrylatées o ne glyco uch as et hyl ene
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such as pol et Iene col Vi n 30 oI ner zation degre 2 or nor e
and pol yp ; 1s ﬁ%ﬁn@sg’%c}f : S’Péfé“& g%f; pol y
(met h) acryl@f(@@p ak ]@oﬁ?lt)é%(ithSaLﬁ@i@i cﬁ%‘iééﬂ@h%v@hg@h?dr@@l%&uﬂroum

and di carboxylic acid nodified product's reof such as glycérin,

t ri met hyl ol pabpadeh qump@aalaealydhp@lbtaan@lldcp@m abaymgl aohydroxyl
oligo(meth)acryl ates su ster, .epoxy resin, urethane resin, alkyd
resin, SI|IC%E% U 63 P ﬁ% €%¥$ f33|ﬁnd di (nmeth)acryl ates of a pol yner

having a hydﬁ@i@ltzg(tﬁé*@hﬁécﬁ)éb@%hok?éﬂhpﬁl 1§h§§}l§Ha@é.p0| y- 1, 3-but adi ene
havi ng a hydroxyl grou yi soprene having a hydroxyl

group a0 both terQPathad %%@@Lﬁ%ﬁ%&@]ﬁ RO A, hydr oxyl group at
both term nals;, aRdehfL&Ee14 PEL WAL N M PAYEL BLRRISREBL Sy 3 or more
hydroxyl groups and dicarboxylic acid modified products
thereof are preferred, as exemplified by trimethylolpropane
tri(meth)acrylate, pentaerythritol tri(meth)acrylate,
15 pentaerythritol tetra(meth)acrylate, dipentaerythritol
penta (meth)acrylate and dipentaerythritol
hexa (meth) acrylate. Out of these, trimethylolpropane
triacrylate, pentaerythritol triacrylate and
dipentaerythritol hexaacrylate are particularly preferred.
20 These preferred polyfunctional monomers provide pixels
having excellent strength and surface smoothness and rarely
produce a stain or the film residue on the substrate or 1light
screening layer of an unexposed portion.
The above polyfunctional monomers may be used alone
25 or in combination of two or more.

The amount of the polyfunctional monomer in the present
invention is preferably 5 to 500 parts by weight, more
preferably 20 to 300 parts by weight based on 100 parts by
weight of the alkali-soluble resin (B). When the amount of

30 the polyfunctional monomer is smaller than 5 parts by weight,
the strength and surface smoothness of the pixels may degrade
and when the amount is larger than 500 parts by weight, alkali
developability may lower, or a stain or the film residue may

be produced on the substrate or light screening layer of an



10 Qyt of these pol yfunctional nononers, poly(neth)acrylates of a

pol yhydri c al cohol having 3 or nore hydroxyl groups and di carboxylic acid
'nodi fi ed products thereof are preferred, as exenplified by
trimethyl ol propane tri(nmeth)acrylate, pentaerythritol tri(nmeth)acrylate, 15
pentaerythritol tetra(neth)acrylate, dipgptaerythritol penta(nmeth)acrylate
and di pentaerythritol hexa(neth)acrylate. Qut of these, trinethylol propane
triacryl ate, uperbaseyt portobntri acryl ate and dipentaerythritol hexaacrylate
are particularly preferred. 20 These preferred pol yfunctional nononers
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nmononer is snmaller than 5 parts by wei e strength and surface
snoot hness oéntherptzdl §omayhdegbade adkdlinhenlthéeamopniiymsr] dfyer than 500

arts by weight, alkali developabjlity. may |lower,, or a stain or fhe film
Pasi due my, NOBLBY bATHEO SR T Fo OIS M e et RS Syeh €% an 32

unexposed pPogL{ PRAy1LActhAiRnEgeaeNk-L MG PPo1186nRO! Yfunctional nononer  may
be used in conbination with a nonofunctional nononmer having one

pol yrer ilfabl ¥-vhsylphbhedinodd., B-Exnpptaspoperhdonbove nonof uncti onal
nmononer i ncl ude, uTsaturated NDNONES S blé and _unsat ur at ed nonopers (b2)
3 Ye TR

enurer at ed 37 ViR¥L aboRRPEP R F2R ookt ¥EPHEr N1Y1ny Ny ine,
ni trogen- confra, phYiNeHEEBEYG| NCvEAYPOMNESz6UERiAS8, N-vinylindole,

N-vinylindoline, N-vinylbenzimidazole, N-vinylcarbazole,
N-vinylpiperidine, N-vinylpiperazine, N-vinylmorpholine

15 and N-vinylphenoxazine; and N- (meth)acryloylmorpholine and
commercially available M-5300, M-5400 and M-5600 (of
Toagosei Chemical Industry Co., Ltd.).

These monofunctional monomers may be used alone or in

combination of two or more. The amount of the monofunctional
20 monomer is preferably 90 wt% or less, more preferably 50 wt%
or less based on the total of the polyfunctional monomer and
the monofunctional monomer. When the amount of the
monofunctional monomer is larger than 90 wt%, the strength
and surface smoothness of the pixels may degrade.
25
- (D) radiation sensitive radical generator -

The radiation sensitive radical generator (to be
simply referred to as “radical generator” hereinafter) in
the present invention is a compound which forms a radical

30 capable of initiating the polymerization of the above
polyfunctional monomer (C) and the optionally used
monofunctional monomer upon exposure to radiation such as
visible radiation, ultraviolet radiation, far ultraviolet

radiation, electron radiation or X-radiation.



N-vi nyl succi ni m de, N-vinylpyrrolidone, 10 N-vinyl phthalim de,

N-vi nyl - 2- pi peri done, N-vinyl-e-caprolactam N-vinylpyrrole,

N-vinyl pyrrolidine, N vinylimdazole, Nvinylimdazolidine, Nvinylindole,
N-vi nylindoline, N-vinylbenzimdazol e, N-vinylcarbazole, N-vinylpiperidine,
N-vi nyl pi perazi ne, N-vinyl norpholine 15 &hd N-vinyl phenoxazi ne; and N

(met h) acryl oyl norpholine and comercially available M 5300, M 5400 and

M 5600 ( of Toagos‘bfarmﬂe&ﬁ el tll’mjlmdiycédo gerLeudat)or Tireskudenwt unct i onal
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radi ation, far traviolet radiation, electron radiation or X—radcat|on 33
Exanpl es of gWIMDaingdmrm@ssemmcimmtammcm qpresfrearebd assed ITosaspound,

Compound? KO GFERORE DEIR o E R PO R DR ARG RO Rr e o
pol ynucl ear @shibbined Paﬁfﬁnf@my@dbaéé‘&tB@rgﬁo@ﬁée&’ndc@FPQHDHe apgdsdhazo- based
compound. In the present invention, the radical generators may
compound.
In the present invention, the amount of the radical
generator is preferably 0.01 to 80 parts by weight, more
15 preferably 1 to 60 parts by weight based on 100 parts by weight
of the polyfunctional monomer (C) or the total of the
polyfunctional monomer and the monofunctional monomer.
When the amount of the radical generator is smaller than 0.01
part by weight, it may be difficult to obtain a color filter
20 having a predetermined pixel pattern due to incomplete curing
by exposure and when the amount is larger than 80 parts by
weight, the formed pixels may fall off from the substrate
during development.
Out of the preferred radical generators in the present
25 invention, examples of the above acetophenone-based compound
include 2-hydroxy-2-methyl-1-phenylpropan-1-one,
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropanone-
1,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butanone-
30 1, 1-hydroxycyclohexyl-phenyl ketone,
2,2-dimethoxy-1,2-diphenylethan-1-one, 1,2-octanedione
and 1-[4- (phenylthio)phenyl]-2- (O-benzoyloxime) .
Out of these acetophenone-based compounds,

2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropanone-



be used alone or in conbination of two or nore. The radical generator in
the present invention is preferably at |east 10 one selected fromthe group
‘consi sting of acetophenone-based conpound, biim dazol e-based conpound and
triazine-based conmpound. In the present invention, the anount of the
radical generator is preferably 0.01 to380 parts by weight, nore 15
preferably 1 to 60 parts by wei ght based on 100 parts by weight of the

pol yfuncti ona] nmonomer (C) or the total of the polyfunctional nononer and
t he nmonof uncti onal npon t he_anmount o he radic Bgenerator is
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1- hydroxycyclohex%k hen¥ e?g 22$$?% é%y%#oégT gl Qenyégthan%%-one

1, 2- oct anedi one enzoyIOX|ne3
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acet ophenon ased cohpounds
1 to 30 parts by weight based on 100 parts by weight of the

polyfunctional monomer (C) or the total of the polyfunctional
monomer and the monofunctional monomer. When the amount of
15 the acetophenone-based compound is smaller than 0.01 part
by weight, it may be difficult to obtain a color filter having
a predetermined pixel pattern due to incomplete curing by
exposure. When the amount is larger than 80 parts by weight,
the formed pixels may fall off from the substrate during
20 development.
Examples of the above biimidazole-based compound
include
2,2’ -bis(2-chlorophenyl) -4,4’,5,5’ -tetrakis (4-ethoxycarb
onylphenyl) -1,2’ -biimidazole,
25 2,2’ -bis(2-bromophenyl)-4,4’,5,5’ -tetrakis (4-ethoxycarbo
nylphenyl)-1,2’ -biimidazole,
2,2’ -bis(2-chlorophenyl) -4,4’,5,5’ -tetraphenyl-1,2’ -biim
idazole,
2,2’ -bis(2,4-dichlorophenyl) -4,4’,5,5’ -tetraphenyl-1,2’ -
30 biimidazole,
2,2’ -bis(2,4,6-trichlorophenyl)-4,4’,5,5’ -tetraphenyl-1,
-biimidazole,
2,2’ -bis(2-bromophenyl)-4,4’,5,5’ -tetraphenyl-1,2’ -biimi

dazole,



al one or in conbination of two or nore. Wen the acetophenone-based conpound
Is used as the radical generator, the anmpbunt of the acetophenone-based 10
“conpound is preferably 0.01 to 80 parts by weight, nore preferably 1 to 60
parts by weight, particularly preferably 1 to 30 parts by wei ght based on
100 parts by weight of the polyf unct i®»mal nononmer (C) or the total of the
pol yfuncti onal nononer and the nonofunctional nononer. Wen the anmount of
15 t he acet ophzhebes basedd tionpoophengl s+#l 4 &f 51 hant&tBdphanyl-by2ebght, it
may be difficult to pobtain a color filter having a predeterm ned pixe
pattern due %bm%ﬁ%%ﬂﬁ?e?%dcuring by exposure. Wen the anount is |arger

than 80 parts By pesghty 619§i596ﬁgﬁh@ﬁ%§Ls4ﬂﬁy,5?5*-9&%r£%ﬁ€h9b91§§b5trate
during 20 deVel opnent. Exanples of the above biini dazol e-based conpound
i nclude 2, 2'“bbsiridhtotephenyl)-4,4",5,5" -tetrakis(4-ethoxycarb

| ph -1,2' -biimd | 25, .
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nyl phenyl) - 15 25« bpi 81 dagpl 8rophenyl) -4,4’ , 5,5’ -tetraphenyl-1,2’ -biim
2,2'-b|s(2-chfor0fhenyl)-4,4',5,5 -tetraphenyl -1,2'-biim idazole,
2,2 -bis(2, 4idazhdlerophenyl)-4,4',5 5 -tetraphenyl-1,2'- 30 biinidazol e,

2,2'-bis(2,4,655richlorophe -4 A 'stefraphenyl: ' - bi i mydazol e,
2. 2' -bi s( 2- bf bfop £%§?)?43h9¥£?309$%?§%ﬁh%h§|:§;§--%%F%$Ph§%¥§|%7535
2,2 -bis(2, bdikigavpbenyhd-4,4' ,5,5 -tetraphenyl-1,2"-b iimdazole and

2,2'-bis(2,4,6-tribronophen -4 4',5,5'-tet£appegyl-l '-biimdazole. 5

1 2
Qut of ﬂﬁbseéb?inbﬁﬁﬁ%ré:ﬁagéﬂcb%ﬁﬁﬁﬂhﬁng)' ,4",5,5’ -tetraphenyl-1,

2’ -biimidazole are preferred, and
2,2’ -bis(2-chlorophenyl) -4,4’,5,5' -tetraphenyl-1,2’ -biim
idazole is particularly preferred.

These biimidazole-based compounds have excellent

15 solubility in a solvent, do not form foreign matter such as
an undissolved product and a precipitate, have high
sensitivity, fully promote a curing reaction by exposure with
a small amount of energy and do not cause a curing reaction
in an unexposed portion. Therefore, the coating film

20 obtained after exposure is clearly divided into a cured
portion insoluble in a developer and an uncured portion
having high solubility in a developer, thereby making it
possible to form a high-definition color filter having a
predetermined pixel pattern which is not undercut.

25 The above biimidazole-based compounds may be used
alone or in combination of two or more.

When the biimidazole-based compound is used as the
radical generator, the amount of the biimidazole-based
compound is preferably 0.01 to 40 parts by weight, more

30 preferably 1 to 30 parts by weight, particularly preferably
1 to 20 parts by weight based on 100 parts by weight of the
polyfunctional monomer (C) or the total of the polyfunctional
monomer and the monofunctional monomer. When the amount of

the biimidazole-based compound is smaller than 0.01 part by



2,2 <bis(2-chl orophenyl)-4,4",55" -tetraphenyl-1,2"-biim idazole,
2,2'-bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl-1,2"- biimdazole and 10
*2,2'-bis(2,4,6-trichlorophenyl)-4,4",5 5" -tetraphenyl-1, 2'-biimdazole are
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compound which can provide a hydrogen atom to a radical formed
from the biimidazole-based compound upon exposure.

The hydrogen donor in the present invention is
15 preferably a mercaptan-based compound or an amine-based
compound defined hereinbelow.
The above mercaptan-based compound is a compound
having a benzene ring or a hetero ring as a mother nucleus
and 1 or more, preferably 1 to 3, more preferably 1 or 2
20 mercapto groups directly bonded to the mother nucleus (to
be referred to as “mercaptan-based hydrogen donor”
hereinafter).
The above amine-based compound is a compound having
a benzene ring or a hetero ring as a mother nucleus and 1
25 ormore, preferably 1 to 3, more preferably 1 or 2 amino groups
directly bonded to the mother nucleus (to be referred to as
“amine-based hydrogen donor” hereinafter).
These hydrogen donors may have a mercapto group and
an amino group at the same time.
30 A detailed description is subsequently given of the
hydrogen donor.
The mercaptan-based hydrogen donor may have at least
one benzene ring or hetero ring, or both of them. When it

has two or more of the rings, a fused ring may or may not



5 filmsurface of the pixels may be roughened during devel opnent. Wen the
bi i m dazol e- based conpound is used as the radical generator in the present
‘invention, it is preferably used in conmbination with the foll ow ng hydrogen
donor to 10 further inprove sensitivity. The term "hydrogen donor" as used
herein neans a conpound which can provig® a hydrogen atomto a radi cal
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of a disulfide.

Further, the mercaptan-based hydrogen donor may be
substituted by a carboxyl group, alkoxycarbonyl group,
substituted alkoxycarbonyl group, phenoxycarbonyl group,

15 substituted phenoxycarbonyl group or nitrile group at a
position other than the mercapto group(s).

Examples of this mercaptan-based hydrogen donor
include 2-mercaptobenzothiazole, 2-mercaptobenzoxazole,
2-mercaptobenzoimidazole,

20 2,5-dimercapto-1,3,4-thiadiazole and
2-mercapto-2,5-dimethylaminopyridine.

Out of these mercaptan-based hydrogen donors,
2-mercaptobenzothiazole and 2-mercaptobenzoxazole are
preferred, and 2-mercaptobenzothiazole is particularly

25 preferred.

The amine-based hydrogen donor may have at least one
benzene ring or hetero ring, or both of them. When it has
two or more of the rings, a fused ring may or may not be formed.

At least one amino group of the amine-based hydrogen

30 donor may be substituted by an alkyl group or substituted
alkyl group. The amine-based hydrogen donor may be
substituted by a carboxyl group, alkoxycarbonyl group,
substituted alkoxycarbonyl group, phenoxycarbonyl group,

substituted phenoxycarbonyl group or nitrile group at a



remai,ns, at |east one of the other nmercapto groups nmay be 5 substituted by
an al kyl, aral kyl or aryl group. Further, as far as at |east one free
‘mercapto group renmins, the nercaptan-based hydrogen donor may have a
structural unit in which two sulfur atons are bonded together by a dival ent
organi ¢ group such as an al kyl ene group,3®r a structural unit 10 in which
two sul fur atons are bonded together in the form of a disulfide. Further,

t he nmer capt apepisben hgtheyebhaonohe naypine gsouBl$t uted by a carboxyl group,

al koxycar bonyl gr Ol%')g%n%ﬁéjsb%f. tt%%gan@(%\ggxgrglaﬁg%l%%‘?(?irl?}g@la?g?r}gngégggr bonyl

group, 15 substitu enoxycar group or a position

ot her than thecTRa&ap] 9’ g D8P shet IxdaRl 86) BéntbpBei®heapt an- based hydrogen
donor include 2-mercaptobenzothi azol e, 2-nercapt obenzoxazol e,

2- mer capt obehzdi nPHarél ethybaninoypapzenpenonea, 4-t hi adi azol e and
2- mer capt0- 2, 52 dj ] LAl it ]ggﬁﬁ1- ]ﬁﬂﬁ5 - hydr ogen
donor s, E?ne?c%g%gﬁ%%%%?ﬁ%%?%?ébgﬁﬁgﬂ?hgyé%%%ﬁi nzoxlgg£ ezﬁgkﬁéﬁe erred,

and 2- mer capéohehzot dimgohplamipabénzohael y4-abmptkytamedobéheoani ne- based
hydr ogen donor , nay have_at | east one, benzene . ring or hetero ring, or both

of them WeRCi¥ A3 4rRbmetiKpRBIBPLERZOREhEsl®a fused ring may or may not
be fornmed. At |easd,ONsr A0 HRiwe ObaLde 'f@ﬁg@s&gnﬁygyogen 30 donor
% i ed alky

may be substituted by an al kyl group or substitu group. The
am ne- based #y4t egiéa (dbmethybgmbero) sebsophenedebgnd car boxyl group,

aroup.  Hunod i+t BHE KRRy ba bR PnF ORBCBrnR: £77 | ESRPSERSa 4586  podi ti on
other than thesanhpg QiR SamiFSPPIBheSpRENbHE BBO¥EraftAeapaged hydrogen
donor preferred. The amine-based hydrogen donors serve as
a sensitizer even when a radical generator other than the
biimidazole-based compound is used.
15 In the present invention, the above hydrogen donors
may be used alone or in combination of two or more. A
combination of at least one mercaptan-based hydrogen donor
and at least one amine-based hydrogen donor is preferably
used because the formed pixels hardly fall off from the
20 substrate during development and have high strength and
sensitivity.

Preferred examples of the combination of the
mercaptan-based hydrogen donor and the amine-based hydrogen
donor include a combination of 2-mercaptobenzothiazole and

25 4,4’ -bis(dimethylamino)benzophenone, combination of
2-mercaptobenzothiazole and
4,4’ -bis(diethylamino)benzophenone, combination of
2-mercaptobenzoxazole and
4,4’ -bis(dimethylamino)benzophenone, and combination of
30 2-mercaptobenzoxazole and
4,4’ -bis(diethylamino)benzophenone. A combination of
2-mercaptobenzothiazole and
4,4’ -bis(diethylamino)benzophenone and a combination of

2-mercaptobenzoxazole and



i ncl yde 4, 4' - bi s(di net hyl am no) benzophenone,

4,4' - bi s(di et hyl am no) benzophenone, 5 4-di et hyl am noacet ophenone,

“4- di met hyl am nopr opi ophenone, et hyl -4-di net hyl am nobenzoat e,

4-di net hyl am nobenzoi ¢ acid and 4-di net hyl am nobenzonitrile. Qut of these
am ne- based hydrogen donors, 4,4'-bis(d%ethylam no)benzophenone and 10
4, 4' - bi s(di et hyl am no) benzophenone are preferred, and

4,4 -bis(di et/ dedndbe Hoerzophenene Ane moyecpreferredhand

am ne- based hy I Se Ser L] v when a radi cal
gener at or ot%e&rﬁgﬁagﬁ%&? %lfi?ﬁ%glig%%?g%%gﬁé%%%%%% ?Igdused. 15 In the

present inventd ofhis hediabloybahis tgemzooiiemisne nhy parusedlatrdpe or in
conbination of two or nore. A conbination of at |east one nercaptan-based
hydr ogen dorrefemkedt | east one ani ne-based hydrogen donor is preferably

used because the fﬂwﬁgigmefétmrocﬁ ¥né %{Arccafﬁt_afr{-%astézﬁhgarégeﬁtd&&& during

devel opnent and have high strength and sensitivity. Preferred exanpl es of
t he conbi nattorthe amiee-pasedphudrbgsadddyelr dgetthgonombandtibe afritrtes based

hydrogen donor include a conbjnation of 2-nmercaptobenzothi gzole and 25

2 b o di PR ABEF o 8eed SBRIRn deBRb A On BRL0S- HaPEA ST hf azol e
and 4,4 -blé&x%ﬁtifyb%@ﬂ&)amgz@pﬁea@r@ﬂ,cerraaaen@trle%raﬁolg 1:1 to 1:3.

2- mer capt obenzoxazol € and 4, 4' -bi s(di net hyl am no) benzophenone, and

conmbi nation of 30Emethapirergex daiar aml used -1 s{Qhilsinal 1emiwid)h
benzophggone.

DO GO n IR oo £ ISREAN O0RHEOLILBZR! 80K ryavogen
2- mer capt obed@exazDs encrd Pe fralbly i S01 di@tdy | S0 Be nZfrenong@Es € nor e
preferred, ég?gferably'l to 30 parts by weight, particularly preferably
1 to 20 parts by weight based on 100 parts by weight of the
polyfunctional monomer (C) or the total of the polyfunctional

15 monomer and the monofunctional monomer. When the amount of
the hydrogen donor is smaller than 0.01 part by weight, the
effect of improving sensitivity may lower and when the amount
is larger than 40 parts by weight, the formed pixels may fall
off from the substrate during development.

20 Examples of the above triazine-based compound include
triazine-based compounds having a halomethyl group such as
2,4,6-tris(trichloromethyl) -s-triazine,
2-methyl-4,6-bis(trichloromethyl)-s-triazine,
2-[2-(5-methylfuran-2-yl)ethenyl] -4,6-bis(trichloromethy

25 1) -s-triazine,
2-[2-(furan-2-yl)ethenyl] -4,6-bis(trichloromethyl) -s-tri
azine,
2-[2-(4-diethylamino-2-methylphenyl)ethenyl] -4,6-bis(tri
chloromethyl) -s-triazine,

30 2-[2-(3,4-dimethoxyphenyl)ethenyl]-4,6-bis(trichlorometh
yl) -s-triazine,

2- (4-methoxyphenyl) -4,6-bis(trichloromethyl) -s-triazine,
2- (4-ethoxystyryl)-4,6-bis(trichloromethyl)-s-triazine

and



a conbi nation of 2-nercapt obenzot hiazol e and
4, 4" - bi s(di et hyl am no) benzophenone is particularly preferred. 5 The wei ght
‘rati o of the nercaptan-based hydrogen donor to the am ne-based hydrogen
donor in the conbination of the mercaptan-based hydrogen donor and the
am ne- based hydrogen donor is preferablgol:1 to 1:4, nore preferably 1:1 to
1: 3. When the hydrogen donor is used in conbination with 10 the
bi i m dazol e- basednebupoxrydhenpe) agpanbisftrihehhgpdongehylienetriszimmee
preferably 0.01 to 40 parts by weight, nore preferably 1 to 30 parts by
wei ght, partrcularly preferably 1 to 20 parts by weight based on 100 parts
by weight of the @@l yor uniedséonedi ARIREEHasEd SbmbHEndSot al of the
pol yfunctional 15 nononer and the nonofunctional ‘hononer. \Wen the anmount of
t he hydrogen2ddRof3i 4-dimethexyphanpldetphanylby4werghs (trhehletrpmethof
i nproving sensitivity_pay | ower _apd n.th n is larger than 40 parts
by meighgi tHZ5F3F%£%aE%§SIgsngﬁrEéFﬁﬁgg%% ﬁF%%??ﬁédéubstrate duri ng
devel opment. 20 Exam®lfsowd trie Al ddd@zorpdasied nagpeunde i nel siske
triazi ne-based conpounds having a hal omet hyl group such as
2,4,6-tris(tPrchRofeMeiRglr}os- ofi h¥pner more.

nmet hyl -4, 6- bi s(tg chloro, -Spirliazi . :
2- (5-nmet hyl fur aﬁﬁgg&: ee‘tqifl}égn%%? Zbéé%ﬁ? B‘ |O(1:Jﬁ’ldo}%rlrlésteﬁyas 5§e115§%33??} azi ne,
2- (furan- gegeyatbenythedatioths( bfi chkototeizhiyk)bastdi compbnad is
2- (4-di et hyl am no- 2- et hyl phenyl ) et henyl ] -4, 6-bi s(tri
oroné#hyl?¥§£?FFQ%Yn%;O§dx’40 parts by weight, more preferably 1 to
2-
4-
4-

h
(3’4‘di§8tBQ%MEhﬁgY%%g?ﬂ@PY%iféiéﬁP£§i "HESEQEQBRL N ¥h)26-patagi ne,

met hoxyphehyl ) - trichloronethyl)-s-triazine,
et hoxysbyrwe )ght; Batsiesi oni tho geartet hylyessht icsizthe palyf Wict ional

monomer (C) or the total of the polyfunctional monomer and

2
2-
2-
2- |
chl
2-
2-(
2-(

the monofunctional monomer. When the amount of the

15 triazine-based compound is smaller than 0.01 part by weight,
it may be difficult to obtain a color filter having a
predetermined pixel pattern due to incomplete curing by
exposure. When the amount is larger than 40 parts by weight,
the formed pixels may fall off from the substrate during

20 development.

- other additives -
The radiation sensitive resin composition of the
present invention contains the above components (A) to (D)
25 as essential components and optionally other additives.
The other additives include a filler such as glass or
alumina; polymer compound such as polyvinyl alcohol or
poly (fluorocalkylacrylate); nonionic, cationic or anionic
surfactant; adhesion accelerator such as vinyl
30 trimethoxysilane, vinyl triethoxysilane, vinyl
tri(2-methoxyethoxy)silane,
N- (2-aminoethyl) -3-aminopropyl-methyl-dimethoxysilane,
N- (2-aminoethyl) -3 -aminopropyltrimethoxysilane,

3-aminopropyltriethoxysilane,



2- (4-.n- but oxyphenyl )-4, 6-bi s(trichloronethyl)-s-triazine Qut of these

triazi ne-based conpounds,

2-[2- (3, 4-di net hoxyphenyl ) et henyl]-4, 6-bis(trichloroneth 5 yl)-s-triazine
is particularly preferred. The above tri azi ne-based conmpounds may be used
alone or in conbination of two or nore.43hen the triazi ne-based conpound is
used as the radical generator, the anount of the triazine-based conpound is
10 pref erabl y-Hl Pdi dox@drpaylsrbyeviogpsilanee preferably 1 to 30 parts by

A oL E b ol ACp B Ry P, O e on 100 e
y weight o otal o e

pol yfunctiongal ( ﬁD@DQ§6x§89cléﬂéxﬁ?ﬁ@ﬁH?EEfPﬁéﬁh giregne\Wen the anmount of
the 15 triazi ne-based conpound is smalier than 0.01 part by weight, it may

be d|ff|cuIt3t©hb©rapn09ybom©th71tdemethXﬂgiéanpredeternlned pi xel pattern
due to i ehf cur | §¥ﬂé E@ ure..Wen the anmount is |arger than 40
parts by mergh? CTRRCY ﬁl%? ?éyﬁh§a?%r| off fromthe substrate during
20 devel opnmentmet h@&H1opldkib¥6sy1 dheme eHbRYE0Nafienst i ve resin conposition
of the present invention contains the above conponents (A) to (D 25 as

essential cohpoeeeRBtaptopyt FHhEetovy petanddi anveexidartosneh additi ves
include a fill uch. Te @l Lconmpound such as
pol yvi nyl aI% %o?h e gi?g%%?ﬁ%?oalgy#ﬁ%???%€§§¥yﬁ8nlon|c cationic or

ani oni ¢ suriagt@ﬂtt BdbgspRsnat el bt f4viosethlaghyi agkodPetr suehhaxysi | ane,
vi nyl trlethox¥5|lane vinyl tri(2-nmethoxy ethox¥%5|lane

N ( 2- anilfoet Ayl 3=8- %H¥ﬁbp?oB9Fh¥%h%thYﬁﬁPﬁBR?@FY g5-chlorobenzotria

N- ( 2- am noet %F H43§A%) ARG hibit h
3-aninopropy?tr|e ane ég yClI oxypﬁgﬁﬁ rPnét o§§s??%né?s
sodium polyacrylate

Preparation of liquid composition

15 The radiation sensitive resin composition of the
present invention is generally mixed with a solvent to be
prepared as a liquid composition.

A suitable solvent may be selected and used as long
as it disperses or dissolves the components (A) to (D) and

20 other additives constituting the radiation sensitive
composition, does not react with these components and has
suitable volatility.

Examples of the solvent include propylene glycol
monoalkyl ethers such as propylene glycol monomethyl ether

25 and propylene glycol monoethyl ether; (poly)alkylene glycol
monoalkyl ether acetates such as ethylene glycol monomethyl
ether acetate, ethylene glycol monoethyl ether acetate,
diethylene glycol monomethyl ether acetate, diethylene
glycol monoethyl ether acetate, propylene glycol monomethyl

30 ether acetate, propylene glycol monoethyl ether acetate,
dipropylene glycol monomethyl ether acetate and dipropylene
glycol monoethyl ether acetate; (poly)alkylene glycol
diethers such as diethylene glycol dimethyl ether,
diethylene glycol methyl ethyl ether, diethylene glycol



3- gl yci doxypr opyl net hyl di met hoxysi | ane,

2- (3, 4- epoxycycl ohexyl ) et hyl tri nmet hoxysi | ane,

*3- chl or opr opyl et hyl di net hoxysi | ane, 5 3-chl oropropyl trinmethoxysil ane,

3- et hacryl oyl oxypropyl tri nmet hoxysi | ane or

3-nmer capt opropyl tri met hoxysi | ane; anti oxgzlant such as

2, 2-thi obi s(4-nethyl -6-t-butyl phenol) or 2,6-di-t-butyl phenol; ultraviol et
| i ght absor bdiesbigh eshdf, dipropylene glycol dimethyl ether,

2- (3-t-butyl -5-net hyl - 2- hyd 1).-5-ch b tri |
21 koxybonz opRERBREY LeRE Sivived: BRERR idriior CLAER S debiPrviBor, alsPht e
Preparation gfeth@uictHAPOEherAtHerslBachali abk@Ah§BRSIELIYS ;M 16St Pnes

conposition of the present invention is generally imxed with a solvent to
be prepar edsushag ngrhylcorhpsike e Acygilodisgkanosievedt hanyabensedrdt ed and

ot her addi 11 veboRbhebhEl: kRgoe RoPaRSariER 8T TR RNE Rethebn iRk ot

react with thgsesCchiaesit 3-a8thPapenssdht abbReyohasility. Exanples of the
sol vent include propyl ene glycol nonoal kyl ethers such as propyl ene glycol
nononet hyl efhBYdroxyahdupkEbpiherangkyese: nehb¥t hyRcEaReF; sugbl $§ al kyl ene

gl yool monoalyly SUSI AceLakes Syeh A AU Lefie dycol s TNBITELApy £t et

acetate, ethylene glycol nonoe aceta I € glyc
nmononet hyl ephhRydaceyakemethglbybphenageyaihyibhgdirbylyaethar eaces ehel

propyl ene gl ycol nononethyl 30 ether acetate ropyl ene gl ycol nonoet hyl
et her acet at th@Fﬁ¥8b§r@ﬁEh§$9EBFnﬁBESnEWﬁ§bYEtﬂé%eéééﬁgPéoﬁﬁanaFﬁropylene

i Lyl ene. ol VABT ol et A Bt R o AL s B OB e o her
di et hyl ene géyhpl 34ethdkgphgbienate, dthydbpgtborygbgtatedi nethyl ether,
3-methyl-3-methoxybutylacetate,
3-methyl-3-methoxybutylpropionate, ethyl acetate, n-propyl
15 acetate, i-propyl acetate, n-butyl acetate, i-butyl acetate,
n-pentyl formate, i-pentyl acetate, n-butyl propionate,
ethyl butyrate, n-propyl butyrate, i-propyl butyrate,
n-butyl butyrate, methyl pyruvate, ethyl pyruvate, n-propyl
pyruvate, methyl acetoacetate, ethyl acetoacetate and ethyl
20 2-oxobutanoate; aromatic hydrocarbons such as toluene and
Xylene; and amides such as N-methylpyrrolidone,
N,N-dimethylformamide and N,N-dimethylacetamide.
Out of these solvents, propylene glycol monomethyl
ether, ethylene glycol monomethyl ether acetate, diethylene
25 glycol monomethyl ether acetate, diethylene glycol monoethyl
ether acetate, propylene glycol monomethyl ether acetate,
propylene glycol monoethyl ether acetate, dipropylene glycol
monomethyl ether acetate, diethylene glycol dimethyl ether,
diethylene glycol methyl ethyl ether, dipropylene glycol
30 dimethyl ether, cyclohexanone, 2-heptanone, 3-heptanone,
ethyl 3-methoxypropionate, methyl 3-ethoxypropionate,
ethyl 3-ethoxypropionate,
3-methyl-3-methoxybutylpropionate, n-butyl acetate,
i-butyl acetate, n-pentyl formate, i-pentyl acetate, n-butyl



di prqopyl ene glycol nethyl ethyl ether and di propyl ene glycol diethyl ether;
ot her ethers such as tetrahydrofuran; ketones such as nethyl ethyl ketone,
*cycl ohexanone, 2-heptanone and 5 3-heptanone; ketoal cohols such as di acetone
al cohol (that is, 4-hydroxy-4-mnethyl pentan-2-one) and

4- hydr oxy- 4- net hyl hexan- 2- one; al kyl |acdates such as nethyl lactate and
ethyl lactate; other esters such as ethyl 2-hydroxy-2-nethyl propionate,

et hyl hydr oxyacetatat e reetlyy]l 1ulyhyde pxy- ﬁrothythYaabaten ethyl

3-neth t net ho ona e et ho r opi onat e,
Syl 3 hORYEr BB S Atk LB R B RS A0 Begtieularly prerEHISRIGH!

3- met hyl - 3- ngkdoxy, @dg[saﬁﬁ@@t@fesolébﬂﬂbyl - i?ﬁéﬁ@x&bﬂfuékﬁiBPIQG?t§ndet hyl
acetate, n-propyl 15 acetate, i-propyl ace n-butyl acetate, i-butyl

acetate, n- @m&ﬂqbilbtﬁate i -pentyl acetate, n-butyl propionate, ethyl
butyrate n- propyl,.butyrate yl_butyrat n- but yl _but vr at net hyl
pyr et 65 ot hyl oy TR At Ve eRr s E R ey A EbE an ke et e St i 1 )

acet oacet at epangyet By | magPe 2- OXobut anoat e; aronmati ¢ hydrocarbons such as
tol uene and xylene; and am des such as N-nethyl pyrrolidone,

N, N- di met hyl f or @t ke, N Righrecillingesorveat suchonstbrerayldttleft s,

propyl ene gl no t e t her

acet at e, d|e¥ﬁ8 ehe&Png H%y oIéﬁ%%%he%€§#8§§%g£¥g§g?ét |e¥h§§éne gl ycol
nmonoet hyl etdfueprcatetactied ptapyy ehe agd:y@pllmnmmbhyllatmn@:cﬁtwémyl
propyl ene gl ycol nonoethyl_ ether acetate,_ dipropylene_glycol nononethyl

et her adét atdlceiet hylP%‘h%Ybl Ieotals net YL ReRFoatel ciIgTnk F3kate met hyl
cthyl et her, agl propyheneaclycoly3ly s retbub o! bety cel olexaneee,

2- hept anone t anone, oXypr opi onat e,
3- ethoxyprOppnqubeneetayboﬁaeehoxypthplenatglycol monophenyl ether

3-net hyl - 3- net hoxybut ropi onat.e, n-hutyl  ,acetat utyl acetate,
n-pentil f or A e ag Iﬁ%ﬁ R d{b HJHG%§F°n4§1tg the above solvent.

These high-boiling solvents may be used alone or in
15 combination of two or more.

The amount of the solvent is not particularly limited
but desirably a value which ensures that the total amount
of all the components excluding the solvent of the liguid
composition becomes preferably 5 to 50 wt%, particularly

20 preferably 10 to 40 wt% from the viewpoints of the coatability

and stability of the obtained liquid composition.

Color filter forming method

A description is subsequently given of the method of

25 forming the color filter of the present invention from the

radiation sensitive resin composition of the present
invention.

The method of forming the color filter comprises at
least the following steps (1) to (4):

30 (1) forming a coating film of the radiation sensitive resin
composition for color filters of the present invention
on a substrate;

(2) exposing at least part of the coating film to radiation;

(3) developing the coating film after exposure; and



propi,onate, ethyl butyrate, i-propyl butyrate, n-butyl butyrate and et hyl
pyruvate are particularly preferred from the viewpoints of solubility,
pigment dispersibility and coatability. 5 The above solvents may be used
alone or in conmbination of two or nore. Further, a high-boiling solvent
such as benzyl ethyl ether, di-n-hexyl 4€¢her, acetonyl acetone, isophorone,
caproic acid, caprylic acid, 1-octanol, 1l-nonanol, benzyl 10 al cohol, benzyl

acetate, ethy4) berkerltdg dike sPatoieg aflm af eehylevial eRment y(Bathe ol act one,
et hyl ene car bonat e fepflo&y!g@e ga;‘pg&?lg ]g{ni,t Wéfé‘ﬁ@fé’%?i nonophenyl et her
eJE ?lo W th ? e 0 :

acetate may be us i N conj unc bove sol ven These

hi gh-boi | i ng sol vead&h wEyt he diseck skepe will e déscolbeddid vaimibe 1ow. or

nore. The anount of the solvent is not particularly limted but desirably a
val ue which ensures that the total anobunt of all the conmponents excl uding
the sol vent of E%g ¥1gyid conposition becones preferably 5 to 50 ws,
particul arly 2% eferably 10 to 40 wts fromthe viewpoints of the
coatability and srotsticf afli e higlei nedréening Taygosis iapti@u by filter

form ng method A description is subsequent iven of .the nmethod of 25
o e e Eerhedron (it Rlkded B Ele B bE Rt Ot it s me T o
sensitive reghp @HQDP@&&&QDonoEhﬁiﬂé§§?n&ndiBMéﬂtéomiqﬁbé pehhadigh form ng

the color filter conprises at |east the follow ng steps (1) to (4): 30 (1)
form ng a cosensgtivémedin onpadidticon foenspipvett eséns, compozsining, f or

Co0r T 1 Boflekdibn Pl 2580k DYSILLGNS O SRS RS (R PERESI I ot
filmafter expesaked eddeddporate the solvent so as to form a coating
film.

The substrate used in this step is made of glass,
silicon, polycarbonate, polyester, aromatic polyamide,

15 polyamide-imide, polyimide, polyether sulfone, ring open
polymer of a cyclic olefin or hydrogenated product thereof.

The substrate may be optionally subjected to a suitable
pre-treatment such as chemical treatment with a silane
coupling agent, plasma treatment, ion plating, sputtering,

20 gas-phase reaction or vacuum deposition.

As means of applying the liquid composition to the
substrate, a suitable coating technique such as rotational
coating (spin coating), cast coating, roll coating or
slit-nozzle coating may be employed. Slit-nozzle coating

25 1is preferred because the radiation sensitive resin
composition of the present invention has high solubility in
a cleaning solvent even after it becomes dry.

As for prebaking conditions, the coating film is

preferably prebaked at 70 to 110°C for about 2 to 4 minutes.
30 The thickness of the formed coating film after the
removal of the solvent is preferably 0.1 to 10 um, more

preferably 0.2 to 8.0 um, particularly preferably 0.2 to 6.0
pm.



(4) heating the coating filmafter devel opnent (to be referred to as
"post - baki ng" hereinafter). Each of the above steps will be descri bed
‘hereinbelow. 5 - step (1) First of all, a light screening layer is
optionally fornmed on the surface of the substrate to define a portion for
the formation of pixels, and then a liqu4sl radiation sensitive resin
conposition for color filters, containing, 10 for exanple, a red pignent is
applied to thi stegbstr)ate and prebaked to evaporate the solvent so as to

forma coating film The substrate used in this sgtep is nade, of glass,
silicon, polycar bo?%?‘é‘?a%b?’ilesatte ,eaé?‘rtoﬁ’ﬁtritcOﬁoFg‘ﬁnigag‘f‘eal‘So?J‘b}I}% Jd]é“l m de,
pol yi m de, polyethesesWd Ongii 4t 1th OPGReROLY IR o8f tﬁecé‘éétﬁl@?@' gfihmor

hydr ogenat ed product thereof. The substrate maybe optiona subjected to a
suitabl e prexposedneatpkotbmaskchavingl at sedtaphe phatheansibkaneedeoupl i ng

agent, plasma tregfnent,. .ion plati uttering, 2 as- phase re ion or
Vacuui Aénosi t1 on R 2REARS 6P e ghilimetrr o sete R P Rb it
substrate, arsg@iiebbg, eQdirbgdeahphgugtsUah @S Lotahi9Babt £Btd ol SPi N
coating), cast coating, roll coating or slit-nozzle coating may be

enpl oyed. Sl¢leqpbroneradaathgn2andsXpraféateanbeRadiat ien rkavng on
sensitive resin - ¢ SLEi of t present_inyentiqgn has high solubility in
a cl eaning s@ﬁv%%?8§€§n5gf?g? %? E§8oﬁ@s?§r9?e§89 %g'prebaking condi tions,
the coating fil m iBhe pdeierapl yhdrepdkedit 79 preeidbivraobout1@ to 4

m nutes. 30 The thickness of the forned coating filmafter the renoval of
the sol vént 12 . 9PeféfBbiy 0.1 to 10 m nore preferably 0.2 to 8. 0 m

particularly preferably 0 .2 to 6. 0 m e 45

- step (3) -

Thereafter, the exposed coating film is developed with
preferably an alkali developer to dissolve and remove an

15 unexposed portion of the coating film so as to form a pattern.

The above alkali developer is preferably an aqueous
solution of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethylammonium hydroxide, choline,
1,8-diazabicyclo-[5.4.0] -7-undecene or

20 1,5-diazabicyclo-[4.3.0] -5-nonene.

A suitable amount of a water-soluble organic solvent
such as methanol or ethanol, or a surfactant may be added
to the above alkali developer. The coating film is
preferably rinsed after alkali development.

25 Shower development, spray development, dip
(immersion) development or puddle development may be
employed.

As for development conditions, the coating film is
preferably developed at normal temperature for about 5 to

30 300 sec.

- step (4) -
By post-baking the developed coating film, a substrate

having a predetermined pixel pattern composed of a cured



step,(2) Thereafter, at least part of the fornmed coating film is exposed
to radiation. Wien part of the coating filmis exposed, a photomask having
*a suitable pattern is used. 5 The radiation used in this step is selected
fromvisible radiation, ultraviolet radiation, far ultraviolet radiation,

el ectron radi ation and X-radi ati on. Radi@éi on having a wavelength of 190 to
450 nmis preferred. The dose of the radiation is preferably about 10 to 10
10, 000 S/ ma. prodtep B3k heThadeattien, semei ekpe e o apmpg sfiitlion sadeve! oped

W th preferﬁgl% an_al kali devel oper to dissolve and renbve an 15 unexposed
portion of t b%?@ng filmso as to forma pattern. The above al kal

devel oper is prefexabfyr aho SELUSAKSHg SO OToRE , SERe URb &AL RGNAL 8 $8di UM
hydr oxi de, potassium hydroxide, te ranethylannonlun1hydrOX|de chol i ne,

1, 8- di azabi cpceﬁersbhymea?bamaécb&@t@ﬂ?@ ¢, Buiphpali 2§ do4pmBneies- nonene.

A sui t abl_e anount wat.er - sol u or.gan ve ch. a anol or
et hanol , Se surf@&? 6\?1131 % & ehde ﬁlo Djbovgérw?( I?Sdé ELE I”&%(?g The
coating fl I ”hbévep{§f§fé@éﬁ’a]61}ms@cb afd &7 @l liﬁ\' | mge¥ehpRRBRAL1 $O1 5!310&/\5”
devel opnment, spray devel opnent’, dip (i mrersion) devel opnent or puddle

devel oprent Pe§ B®. enployed. As for devel oprrent conditions, the coating
filmis preferabl %ﬂ% %§y rq r f 5 0 300
sec. - step (4) Bgyyg%éﬁé%o%( a&%eﬂ% Vel %%2) tlgﬁg Qi'ﬁg JE)Cgltur(gte
havi ng a pr eﬂ@aeam@ﬁcb@sqahwtréelin c@rﬁp@§£d1@fﬁs &cﬁiﬂaadulirﬁg gpéedtmtd of the
radi ation sensitive resin conposition _can be
10 lue pigments, green and blue pixel patterns are formed on

the same substrate, thereby making it possible to form a

colored layer having predetermined red, green and blue pixel

patterns on the substrate. In the present invention, the

order of forming these color pixel patterns is not limited

15 to the above order.

Color filter

The color filter of the present invention is formed
from the radiation sensitive resin composition for color

20 filters of the present invention.
The color filter of the present invention is extremely
useful for transmission and reflection type color liquid
crystal display devices, color image pick-up devices, color

sensors, etc.

25
Color liquid crystal display device
The color liquid crystal display device of the present
invention comprises the color filter of the present
invention.
30 The color liquid crystal display device of the present

invention may have a suitable structure. For example, it
may have a structure that the color filter is formed on a
substrate separate from a drive substrate having a thin film

transistor (TFT) and the drive substrate and the substrate



obt ai.ned. As for post-baking conditions, the coating filmis preferably
heated at 180 to 230C for about 20 to 40 mnutes. 5 The thickness of the

*pi xel filmformed as described above is preferably 0.5 to 5.0 m nore
preferably 1.5 to 3.0 m By repeating the above steps (1) to (4) using
liquid radiation sensitive resin conposi$ions containing green and 10 bl ue
pi gnents, green and blue pixel patterns are fornmed on the sanme substrate,

t her eby makimgyihg Raesddl&r E@1termre oppboe@dd axeh Jdtdergi 1k adet Qiid ned
red, green and blue pixel patterns on the substrate. In the present

invention, teeystrletayer fbrherpOspsthesebetyesRl Futmatiekiot G mted
15 to the f'ibrﬁ)%’gp%e €4 ];srtgﬁiqcﬁh;exférggﬂ aTQGbg%QE?Trﬁalﬁﬂaéﬁué&?bg;I Siin

invention is at1on sensitive resin conp on Tor
color 20 fitheroladr tihid tpresanthe nment aon.ofThededirar shibst eatefhddingr esent

i nvention is extrenel useful for transm _ssion and reflection type, col or
liquid &ryst&hidt §E)I1§yt’6%9$%%§‘?rc6-lrl‘"&) PREgR PIRIENAF IEFVEES, 1TQI Prin
sensors, et %éé%%dqﬂnd bAYRE) etidlo iRt Bl &P A dPLOhel! Kl
crystal disp evice of the present 1nvention conprises the color filter
of the preseatliquivkrtiystal3Dayfée iodlexpdsajuitthecepetaleeti.spThy deviere of t he
present invention may hav uita?&e structure. For exa ' may have

e a.? ngle | t
a structure ?%‘t‘cpﬁﬁeﬁrbf’slﬁﬂl eFafs ¥ ot TRTCon ¢ BHBSE &8 %@?ﬁtr%ee' froma
drive substreterdgyimdtidig 1 RolsisiMl el 8BSkatara bFidhtatign e B Mei sibstrat e
and the substrate 47 having the color filter are opposed to each other
with a RiOquibiquid crystal display device.
As described above, the radiation sensitive resin

composition of the present invention can provide a color

filter free from “burning” at a high yield, has excellent

solubility in a cleaning solvent even after it becomes dry

15 and is suitable for slit-nozzle coating.

Examples
The following examples are provided for the purpose
of further illustrating the present invention but are in no
20 way to be taken as limiting.
Mw and Mn of each of the resins obtained in the following
Synthesis Examples were measured by gel permeation
chromatography (GPC) based on the following specifications.
Device: GPC-101 (of Showa Denko K.K.)
25 Column: GPC-KF-801, GPC-KF-802, GPC-KF-803 and GPC-KF-804
were combined.
Transfer phase: tetrahydrofuran containing 0.5 wt% of

phosphoric acid

30 Synthesis Example 1
10 parts by weight of 2,2’ -azobisisobutyronitrile and
400 parts by weight of dipropylene glycol dimethyl ether were
fed to a flask equipped with a cooling tube and a stirrer,

20 parts by weight of methacrylic acid, 31.2 parts by weight



crystal |ayer interposed therebetween. Alternatively, it may have a
structure that a substrate manufactured by forming the color filter on the
*surface of a drive substrate having 5 a thin filmtransistor (TFT) and a
substrate having I TO (tin doped indium oxide) electrodes are opposed to
each other wwth a liquid crystal |ayer 4&terposed therebetween. The |atter
structure can significantly inprove the nunerical aperture, thereby making
it possible ob Miphenytmaieighidai gho dedtvsthynweighti ghi beneydtal displ ay
device. As desgcribed % t radi at i . Sitiy Ln o [ fion of

t he present rf‘%@é%% ]hg‘g‘ghe%sr 'o%]/iep era}-'aé g%’l %l%ﬁrﬁl f)tgr Sﬁyégﬁ r%%ﬁ,,g@?%%%é) at a

high yield, BaweaXte bent-mexdHhitdihishd Aimes! @RI WL I WEAGheVE@hFdEer it
beconmes dry 5 and is suitabl'e for slit-nozzle coatlng. Exanpl es. The
£h

fol | owi ng ex3@pres weEe grifnt daf e thge fpapposEheoinpifienef ¥1¢ uStaslting the
present %”VeﬂééOQuQEEiQEEe&”b Onigpﬁﬁ@gbf?n@?tﬁ@kégﬁgﬁnéank 59%%?HM’a”d M

of each of the resins tained int OW ng esl s a es were
measur ed by gelupioneads dreatodd armtsagdcaphy 1€GPE) whasetdipned hgerfivl ¥ ave ng
specifications. Device: GPC 101 go, Showa Denko K. K.) 25 Col umn:

f
GPC- KF- 801, P@MTHZ 2apEYidra 3032 aR4NBPKF-(RIP e R < 8RB APUS ansf er
phase: tet! afydralitaros WAL LY o eiich AbacRBOSRNObhEcach dBh SHaY heST s
y weight of 2,2

Exanple 1 10 parts , -azobi si sobutyronitrile 'and 4 parts
by wei ght ofweighopyf ehe2ftgeobidisebhyyyrenherierwasf edded, aahiask equi pped
with a cooliqg tube,and,a stirr

r 20 parts b ight of nethacryljc acid,
515 bande pHOEORLSa5t oarvaE LElkEREE) SoNt Sadaral T oyt v FREAAD borsy]
met hacryl at 5 18s8n Pakt st D¥nWekght goéost¥rensrapd. 10wp@its This resin
had an Mw of 5,000 and an Mw/Mn of 3.6. This resin was

designated as resin (f-1).

15 Synthesis Example 2
2.5 parts by weight of 2,2’ -azobisisobutyronitrile and
200 parts by weight of dipropylene glycol dimethyl ether were
fed to a flask equipped with a cooling tube and a stirrer,
20 parts by weight of methacrylic acid, 31.2 parts by weight
20 of N-phenylmaleimide, 30 parts by weight of benzyl
methacrylate, 18.8 parts by weight of styrene and 3 parts
by weight of a-methylstyrene dimer (molecular weight control
agent) were then fed to the flask, the inside of the flask
was substituted by nitrogen, and the obtained reaction
25 solution was heated at 80°C while it was stirred gently to
be polymerized by maintaining that temperature for 3 hours.
The reaction solution was then heated at 100°C, 0.5 part by
weight of 2,2’ -azobisisobutyronitrile was added, and
polymerization was further continued for 1 hour to obtain
30 a resin solution (solid content of 33.2 wt%). This resin
had an Mw of 14,000 and an Mw/Mn of 2.1. This resin was

designated as resin (B-2).

Synthesis Example 3



by wej ght of a-nethylstyrene diner (nolecular weight control agent) were
then fed to the flask, the inside of the flask 5 was substituted by
hitrogen, and the obtained reaction solution was heated at 80C while it was
stirred gently to be polynerized by nmaintaining that tenperature for 3
hours. The reaction solution was then hWated at 100C, 2 parts by weight of
2,2' -azobisisobutyronitrile was added, and 10 pol ynerization was further
continued for 1 héuparsobvaweightr &fi @ /0| @z S(iFeiur yesmadii Isf, 20. 1 wt %)

ele:srlhlg?\a{ 23' ns %E}Slbﬁp(‘%é«l% %SQ%S sﬁ@w M]iaqr{ 51?529@;51 -égirets {"Eﬁ q%sﬁ of 2,

2' -azobi si sehigh eoinitiridleagedt) 2HY pant §abysw ghtight df mlcmsdp;rneergal ycol
di et hyl ether Were fed to a flask equi ci)ed with a _cooling tube and a

stirrer, 20V Cb‘;}“%@ilig%tetd'felné’f%r fad dlagk 2pHmredWitd gt 20
of N—phegyl & eﬁ%ubgoa &‘rtét?i‘r%@ BEEtQWWe tthéfrr&éjt‘}f d'f:y]fl.%_rCB parts

by wei ght of styrenhe and part of “a-nmethyl styrene
(ol ecul ar veedght o rpﬂrtag@ntv)ewgaﬁe dﬂﬁmﬁ}mhyt]maﬂheuﬁ:lcksk 3@ hemntrssi de of

the flask was substituted by nitr en and t he obtalned re ction

sol ution msbmééqwtato’%g@%%ﬂl é“qtt ey a5 ranf gdéind Parr ]ﬁ%é:rl zed by
mai nt ai ni ng 6@%%6&%%%&%”&&9&3 thOURS. £140d1E, Eﬁ%cix'l@{'dé@fuﬁhérﬂ%sﬁc then
heated at 100C, part by weight of 2,2 -azobisisobutyronitrile was

added, and s ye s it uoed vies it regen comnd niulzel cﬁlmtran_nanrea@tMal n 30 a

resin solutio solid co 2 W s resin, f 14,000
fna an_ W verSRan S Beliad) A B0’ satihs: oh weS RO E0 ST Ha.cei o

Exanple 3 4%e:§> RFdes- iy avBi Ohé 1 0f 2 2n 2ng a0 TeapluhyigrRl fbt'?hcﬂlr&ﬁrts by
wei ght of tetraethylthiuramdisulfide rml ecul ar ~ wei ght control %ent) and

200 parts byT%|@ﬂct@ford|sfgW@hefas then heated at 100°C, 2 parts
weight of 2,2’ -azobisisobutyronitrile was added, and

polymerization was further continued for 1 hour to obtain
15 a resin solution (solid content of 33.0 wt%). This resin
had an Mw of 5,000 and an Mw/Mn of 1.7. This resin was

designated as resin (B-1).

Synthesis Example 4

20 3 parts by weight of 2,2’ -azobisisobutyronitrile, 4
parts by weight of bis(pyrazol-1-yl-thiocarbonyl)disulfide
(molecular weight control agent) and 200 parts by weight of
dipropylene glycol dimethyl ether were fed to a flask
equipped with a cooling tube and a stirrer, 20 parts by weight

25 of methacrylic acid, 31.2 parts by weight of
N-phenylmaleimide, 30 parts by weight of benzyl methacrylate
and 18.8 parts by weight of styrene were then fed to the flask,
the inside of the flask was substituted by nitrogen, and the
obtained reaction solution was heated at 80°C while it was

30 stirred gently to be polymerized by maintaining that
temperature for 3 hours. The reaction solution was then
heated at 100°C, 2 parts by weight of
2,2" -azobisisobutyronitrile was added, and polymerization

was further continued for 1 hour to obtain a resin solution



glycqQl dinethyl ether were fed to a flask equi pped with a 5 cooling tube and
a stirrer, 20 parts by weight of nethacrylic acid, 31.2 parts by wei ght of
*‘N- phenyl nal ei m de, 30 parts by weight of benzyl nethacrylate and 18.8 parts
by weight of styrene were then fed to the flask, the inside of the flask
was substituted by nitrogen, and the obt@abned reaction 10 sol ution was
heated at 80C while it was stirred gently to be polynerized by maintaining
t hat tenperafsebificromtemural 32Tiewit&act | Bals oregimmathan Menoheat 20 at

100C, 2 part y i A | SJ t Nkt L] ..and
pol yneri zat i %%gv\%rsl ﬁ?@{%eg%c%h ] nalél’gf)% o#éﬁﬂﬁo%%gt%é%%%rg?ﬁggdf%ss}%
sol ution (solpd2gontent of 33.0 w% . This resin had an Mv of 5,000 and an

Mv Mh of 1.7. This resin was designated as resin (B-1). Synthesis Exanple 4
20 3 parts by weight of 2,2'-azobisisobutyronitrile, 4 parts by weight of

bis (pyrazol zl-y]-thLo | y disulf ide (nolecular weight control agent)
and 200 %rt%ﬁ%ﬁ%?éh@%@% %)ropyl ene glycol dinethyl ether were fed to a

flask equi pped W3 hparcodby ngeligibte ahd 2 'stazsletsi2fbopaytenbyrivee ghd 25 of
met hacrylic acid, 31.2 parts hy weight of N-phenyl mal eimde, 30 parts by
wei ght of beR2¥FSnRYh¥erghht €L and 18.8 parts by wei ght of styrene were then

fed'to the fhagks sthenkBRldgyolablie1tlaskivea, BUhst hubgdebuen trogen, and

the obtained reaction solutTon was heated at 80C while it was 30 stirred
gently to be(polgaetaredebyhmaiantaiali agenttat ante2pemmuirse byowe3ghbuweE. The

ti | yti th h d 00 2 ts_b i gh f
O ot of dbBEPeYIRne, Slecrioothabhvl aptnat) BREr £88 B dhE18EE:  ner
conti nued foéqﬁiﬁgé& Wit IRt Bhd €808 & até,@ﬁﬁ&,f Q?%éﬂt@%@t\ﬁ‘é‘igl@é 32.8

W% . This resin had an Mv of 5,200 and an MV Mh of 1.'4. ThisS resin was
desi gnat ed asfreethacgBly. acid, 31.2 parts by weight of

N-phenylmaleimide, 30 parts by weight of benzyl methacrylate
and 18.8 parts by weight of styrene were then fed to the flask,

15 the inside of the flask was substituted by nitrogen, and the
obtained reaction solution was heated at 80°C while it was
stirred gently to be polymerized by maintaining that
temperature for 3 hours. The reaction solution was then
heated at 100°C, 2 parts by weight of

20 2,2’ -azobisisobutyronitrile was added, and polymerization
was further continued for 1 hour to obtain a resin solution
(solid content of 33.1 wt%). This resin had an Mw of 6,200
and an Mw/Mn of 1.8. This resin was designated as resin
(B-3) .

25
Synthesis Example 6

3 parts by weight of 2,2’ -azobisisobutyronitrile, 4

parts by weight of bis-3-methylpyrazol-1l-ylthiocarbonyl
disulfide (molecular weight control agent) and 200 parts by

30 weight of dipropylene glycol dimethyl ether were fed to a
flask equipped with a cooling tube and a stirrer, 20 parts
by weight of methacrylic acid, 31.2 parts by weight of
N-phenylmaleimide, 30 parts by weight of benzyl methacrylate
and 18.8 parts by weight of styrene were then fed to the flask,



5 Synthesis Exanple 5 3 parts by weight of 2,2'-azobisisobutyronitrile, 4
parts by wei ght of bis-3,5-dinethyl pyrazol-I-ylthiocarbonyl disulfide

(rol ecul ar wei ght control agent) and 200 parts by weight of 10 di propyl ene
gl ycol dimethyl ether were fed to a flask equi pped with a cooling tube and a
stirrer, 20 parts by weight of nethacrydic acid, 31.2 parts by wei ght of

N- phenyl mal ei m de, 30 parts by wei ght of benzyl nethacrylate and 18.8 parts
by wei ght oftls yimevidlenefethdeil dsddwhe shest itsked By nhérogendeand thee fl ask

was substituted b itrogen, and the obtained reaction_solution was heated
At 80C whi | o el AT IR GRS A RS BORTREr RseROng MR HE af hIIRE ( hat
terrperature_é@{rﬁe@c%éﬁtlgh@or@é%é Sp1 HE8 0By \Wagihbgini hgatgdrat 100C, 2
parts by weight of 20 2,2'-azobisisobutyronitrile was added, and

pol yneri zat i tempeveatixe t fer Topeumsied Thy reawuon cabitb@ion #aedilenol uti on
(solid cantent_.of .33, ., This resin ha n of 6,200 and an Mw Mh of
1.8. Thi r§%?$F%%sa%é%¥%i%te% %%rF%S|% wfﬁggg.ogngynthesis Exanple 6 3
parts by weigfi’ 0fz3b 2516500t pioObLE VIONAS i ddded, Frad tfo ymenei Lt i i

bi s- 3- et hyl pyrazol -1 -yl t hi ocarbonyl disulfide gml ecul ar wei ght contr ol

agent) and 2085 farfthesy comtiaiugitt £of Yihpwp e rOtgiycal re HetIRAutetdfer were
fed to a fl L Aped, w oglbhng t ; i F o 2 r by

wei ght of ne?%g%:}r?@ll{%c am%\{&ft;f.%%pgrkf!bywm%gﬁglg} %%ﬁr %ﬁeﬁylﬁ%r}%’i%@de, 30
parts by weigihd af Mefnylofrel hacr yitaite reaiich W8 qeariogndnedvai ghtesifn st yr ene
were then fed to the flask, . 51 the inside of the flask was substituted by
ni troger? anfBthk- obtained reaction solution was heated at 80C while it was
stirred gently to be polynerized by naintaining that

Synthesis Example 7
3 parts by weight of 2,2’ -azobisisobutyronitrile, 4
parts by weight of bispyrrol-1l-ylthiocarbonyl disulfide
15 (molecular weight control agent) and 200 parts by weight of
dipropylene glycol dimethyl ether were fed to a flask
equipped with a cooling tube and a stirrer, 20 parts by weight
of methacrylic acid, 31.2 parts by weight of
N-phenylmaleimide, 30 parts by weight of benzyl methacrylate
20 and 18.8 parts by weight of styrene were then fed to the flask,
the inside of the flask was substituted by nitrogen, and the
obtained reaction solution was heated at 80°C while it was
stirred gently to be polymerized by maintaining that
temperature for 3 hours. The reaction solution was then
25 heated at 100°C, 2 parts by weight of
2,2’ -azobisisobutyronitrile was added, and polymerization
was further continued for 1 hour to obtain a resin solution
(solid content of 32.7 wt%). This resin had an Mw of 6,500
and an Mw/Mn of 1.8. This resin was designated as resin

30 (B-5) .

Synthesis Example 8
3 parts by weight of 2,2’ -azobisisobutyronitrile, 4
parts by weight of bisthiobenzoyl disulfide (molecular



tempgrature for 3 hours. The reaction solution was then 5 heated at 100C, 2
parts by weight of 2,2'-azobisisobutyronitrile was added, and

Yol ynmeri zation was further continued for 1 hour to obtain a resin solution
(solid content of 32.7 wt% . This resin had an Mv of 5,900 and an Mw~ Mh of
1.6. This resin was designated as resin 520 (B-4). Synthesis Exanple 7 3
parts by wei ght of 2, 2'-azob|S|sobutyron|tr|Ie 4 parts by weight of

bi spyrrol -| Wlmbmrbfmaﬂl agengl f age 2015P€P$§Bebml"@r19h£ﬁ gﬁtdmﬁble%@ent)

and 200 partg ht, of yl ene col di I to a
flask equi p %%ereﬁgﬁ E@%}I ngh?gb yists dg%gs | rre&é% i&? @%\Al/etf%h of
met hacryl i ¢ @sbtingkubePantisa l@)ﬁl\ﬂ@bght2@fpaﬂﬁ'spB?Mélr§ﬁt_€bmtﬁj@th£@r§@BiéS by
wei ght of benzyl nethacrylate 20 and 18. 8 parts by weight of styrene were

then fed to 2pedf|a5k2 PaResS| g WRIGRt tPE I‘FT%%HW%%W@M%@ PATHE tr ogen,
dth bt t, 80 t d
Sgntlyetgpbég%nfgl FIS%%Q% ﬁ%% T%?%%ﬁ%y?ﬁg% g?%np%ié&%%%ﬁ%or §M%%% Bt I;Lg

reacti on sol of ismyrneae whes tZEerhtfatietdo ahelODEEK 2 Hiw tashyevet ghe f)Iask

2,2' -azobi si sobutyronitril e was added, and pol ﬁrrerl zation was further
continued fofad H¥RFCiBUBBEaPK BlFEggﬁnsoPHE PebRiBetoRERRELBR 32. 7

W9 . This resihe Ped g8 ML ofed 230G 0 @%ffi’ieMi’/tWagf sglgreahéénffg'@ov"as
designated as resin 30 (B-5). Synthesis Exanple part

2,2' -azobi &belncﬂ;mmized dy haipéatiniby mgmememmm dloen2adyduxs sul fi de
(rml ecul_ar 4 52 WEI%ht confro] a ent) and

20 arts \wei ght of
dlpropypéhe THE Voot S ot u?&?ﬂe el & FFa%B%egﬁ:gp%ﬁrﬁftha
cool i ng tubeyapghe &ti QE,@VraEQbPﬁEébﬁiy%hghh% reshagaxki Cand

polymerization was further continued for 1 hour to obtain
a resin solution (solid content of 32.7 wt%). This resin
had an Mw of 5,000 and an Mw/Mn of 1.5. This resin was

15 designated as resin (B-6).

Immersion test

Comparative Example 1
40 parts by weight of a mixture of C.I. Pigment Red

20 254 and C.I. Pigment Yellow 139 in a weight ratio of 50/50

as the pigment (A), 10 parts by weight of Disperbyk2001 as

a dispersant and 100 parts by weight of ethyl

3-ethoxypropionate as a solvent were mixed and dispersed

together by the Diamond Fine Mill (bead mill (bead diameter
25 of 1.0 mm) of Mitsubishi Materials Corporation) for 12 hours

to prepare a pigment dispersion.

100 parts of this pigment dispersion, 70 parts by weight
of the resin (B-1) as the alkali-soluble resin, 80 parts by
weight of dipentaerythritol hexaacrylate as the

30 polyfunctional monomer (C), 50 parts by weight of
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butanone-
1 as the radical generator (D) and 1,000 parts by weight of
propylene glycol monomethyl ether acetate as a solvent were

mixed together to prepare a liquid composition (r-1).



acid, 31.2 parts by weight of N-phenylnaleinmde, 30 parts 5 by wei ght of
benzyl nethacrylate and 18.8 parts by weight of styrene were then fed to
“he flask, the inside of the flask was substituted by nitrogen, and the
obtai ned reaction solution was heated at 80C while it was stirred gently to
be pol ynerized by maintaining that tenpesature for 3 hours. 10 The reaction
solution was then heated at 100C, 2 parts by weight of

2, 2' - azobi si sobut yFrmreafter wadicadday idandmppsigioni zat I orivad sl idver
continued for 1 hour .to.obtain a.resin solutiaon (splid content. of.32.7 w%
i o Fesi nEo R PRI o8 OdRe bRt T (o ee BaviRic S0Ps Tl 15
desi gnat ed agof @HeeB-10)y t hETEIRR ih bESdod LaRdNat b @ Hexglpkacs wkparts by
wei ght of a m xture of C. 1. Pigment Red 20 254 and C.|. Pignment Yellow 139

in a weight 2 ARIN @%@%@ndaéeﬁﬁeibi@r@rﬂar( K)QOW@_tpaﬁt°§ BT We? greupd

Di sper byk200], as, &, gl §PgLsant Snﬁo%rﬁ?oapé‘éééilgé peight of ethyl

3-et hoxypropionate ‘as a sol vent were m xéd and~dispersed together by the
D anond Fine M| {iheadhiisl subbepdtdivinetanerdbdofn 1.00 cod £ S rdgbyt serbe shi
Mat eri al s Corforati on) for. 12 hours to prepare _a pignent dispersion. 100

parts of thiSL¥roherpneneidersisihie @csdats berndi BREULEE . tHee e MnR 1) as
the al kali - Sﬂ%'(ﬁié%%wecﬁsgo%iéée wei ght of di pentaerythritol
e yfu

hexaacryl ate as t po tional nononer (C), 50 parts by wei ght of
2- benzyl - 2- di met hyl am no- | - (4- nor phol i nophenyl ) but anone- 1 as the radical
generatqr (D) and 1,000 parts_by weight of propylene glycol nononethyl
et her addt at€OBRABALHYGeHE2WRI® 2 1mi xed together to prepare a |iquid

conposition (r-1).a %qurf&ﬁﬁ&éitfm {9 dyLOPAshd D { -the Wasn&PP! i ed

to a 4 inch-dianeter soda gl ass substrate havingan SiQ2 film for
preventi ng thaeneéntasninfCoaydinanivnExeampliee lsexfape thah 70 parts by

weight of the resin (f-2) was used in place of the resin (f-1)
to form a coating film on a soda glass substrate.

15 When this substrate was immersed in 100cc of propylene
glycol monomethyl ether acetate for 2 minutes, the coating
filmdid not dissolve completely and a large amount of foreign

matter was seen in the liquid.

20 Example 1
A liquid composition (R-1) was prepared in the same
manner as in Comparative Example 1 except that 70 parts by
weight of the resin (B-1) was used in place of the resin (B-1)
to form a coating film on a soda glass substrate.
25 When this substrate was immersed in 100cc of propylene
glycol monomethyl ether acetate for 2 minutes, the coating

film dissolved completely.

Example 2

30 A liquid composition (R-2) was prepared in the same
manner as in Comparative Example 1 except that 70 parts by
weight of the resin (B-2) was used in place of the resin (B-1)
to form a coating film on a soda glass substrate.

When this substrate was immersed in 100cc of propylene



a spi,n coater and left in a clean roomat 23C for 12 hours 5 to be dried so
as to forma coating film Wen this substrate was i nmmersed in 100cc of
“oropyl ene gl ycol nononethyl ether acetate for 2 minutes, the coating film
di ssol ved conpletely. 10 Conparative Exanple 2 A liquid conposition (r-2)
was prepared in the sane nmanner as in Opgparati ve Exanple 1 except that 70
parts by weight of the resin (0-2) was used in place of the resin (J3-1)

to forma cogljrmlfmémmtlaybmq mtattstfbate mibutesn thesccatmtg at e was
imersed in 100cc of 8io$ﬁ:ene % gg nononet hyl ether acetate for 2
mnutes, theftHRt FhESC+YEMh aPEPHEESdY ssol ve conpletely and a | arge amount of
foreign matter was seen in the liquid. 20 Exanple 1 A liquid conposition
(R-1) was prepared in the same manner as in Conparative Exanple 1 except
that 70 partEX@mplﬂetht of the resin (B-1) was used in place of the resin

- f fil d b hi
Subst1at & was. | mrdt SV SHORODH R B TR SHe Vo RETPRBRBnER ot CoNs

acetate for tﬂaﬁi‘l@ﬂt£§,1r§ heongatd thidre fEAaMpies 90kkedptoiBhet @bypatxampye 2 30
A liquid composition (R-2) was prepared in the same manner as in

Conpar at i ve #igit efltbrcepsin H8 37waparsedyn meighoiofthe kesiesih-1B-2) was
used in plac OOE?%QG rgégp%éEZ}llmtgnfgrgbgafﬁg%sggsﬁb%gkgg a soda gl ass

substrate. I's sO Was I mrerse cc O propylene 54 gl ycol
mononet hyI et her acieéntthifosuBstirattesss tintmeseald Ny 1d0ddrodi ssedybene

conpl et nple 3 5 Aliquid conposition (R-3) was prepared in the sane

manner déylngkﬁﬁ%%f%@mQ@eF&¥#¢ﬁQPQFe%&ﬁﬁﬁtql%%? 70mpREE§Spythe coating

film dissolved completely.

Example 4
A liquid composition (R-4) was prepared in the same
15 manner as in Comparative Example 1 except that 70 parts by
weight of the resin (B-4) was used in place of the resin (B-1)
to form a coating film on a soda glass substrate.
When this substrate was immersed in 100cc of propylene
glycol monomethyl ether acetate for 2 minutes, the coating

20 film dissolved completely.

Example 5

A liquid composition (R-5) was prepared in the same

manner as in Comparative Example 1 except that 70 parts by
25 weight of the resin (B-5) was used in place of the resin (B-1)
to form a coating film on a soda glass substrate.

When this substrate was immersed in 100cc of propylene
glycol monomethyl ether acetate for 2 minutes, the coating
film dissolved completely.

30
Example 6

A liquid composition (R-6) was prepared in the same

manner as in Comparative Example 1 except that 70 parts by

weight of the resin (B-6) was used in place of the resin (B-1)



wei ght of the resin (B-3) was used in place of the resin (P-1) to forma
coating filmon a soda gl ass substrate. Wien this substrate was immersed in
®100cc of propylene 10 glycol nononethyl ether acetate for 2 mnutes, the
coating filmdissolved conpletely. Exanple 4 A liquid conposition (R-4) was
prepared in the sane 15 nanner as in Copparative Exanple 1 except that 70
parts by weight of the resin (B-4) was used in place of the resin (P-1) to
forma coati®g fP¥manceasvla Flh8soBUBsEPAReIlPRENSHRPEraLBstrate was

i mmersed in 100cc I I | . et t

m nut es, the coat i%erpfgﬁ%i %gnﬁ%}:gé%%\%aﬂ@ﬁ%?tg?é %/I? %ﬁ%ﬁg g%)}f‘%ﬁ%d
conposi ti on §Ry&91 waendmiefiay betihed ke etate foanpeminatéesn, Comparadt Mey Exanpl e
1 except that 70 parts_by_ 25 i ght of the resin (B-5) was used in place of
the resin ((BLim d%%S?BY%¢aC%@éf?%@lYiln1on a soda gl ass substrate. Wen
this substrate was i mersed in 100cc of propylene glycol nononethyl ether
acetate for 2 mnutes, the coating filmdissolved conpletely. 30 Exanple 6
A liquid conpusitabnof Rof) comsabiéphyed in the same manner as in
Conmparative Exangle 1 excegt %hat 70 parts by weight of the resin (B-6) was
used in pl ace®BPAFRRIYRsFRATRIE1 4 55 to forma coating filmon a soda

gl ass substrate. WagD 1tihh5i 5 WRREJAL® (WRS (HIHBT §8dphPed008 Codthp PFOPHFENE

gl ycol nonomet hyl ether acetate for 2 mnutes, the coating filmdissolved
conpl et el y. Bx&vpleat ieas oipebiedbidiaysoda glass substrate having an

10 Si0; film for preventing the elution of sodium ions on the
surface by using the TR63210S-CL slit nozzle type application
device for color filters (trade name) of Tokyo Ohka Kogyo
Co., Ltd. and left at normal temperature for 1 hour to be
dried so as to form a coating film.

15 When the liquid composition (r-1) was applied to a new
soda glass substrate with TR63210S-CL after the slit nozzle
was cleaned with a jet of propylene glycol monomethyl ether
acetate, it could be applied without producing foreign matter
on the formed coating film.

20
Comparative Example 4

When a coatability test was carried out in the same
manner as in Comparative Example 3 except that the liquid
composition (r-2) prepared in Comparative Example 2 was used

25 in place of the liquid composition (r-1), foreign matter was
produced on the formed coating film and therefore, a

satisfactory coating film could not be formed.

Example 7

30 When a coatability test was carried out in the same
manner as in Comparative Example 3 except that the liquid
composition (R-1) prepared in Example 1 was used in place
of the 1igquid composition (r-1), the 1iquid composition could

be applied without producing foreign matter on the formed



Conpagrative Exanple 3 The liquid conposition (r-1) prepared in Conparative
Exanple 1 was applied to a soda gl ass substrate having an 10 Si02 filmfor
*preventing the elution of sodiumions on the surface by using the
TR63210S-CL slit nozzle type application device for color filters (trade
nane) of Tokyo Ohka Kogyo Co., Ltd. andséeft at normal tenperature for 1
hour to be dried so as to forma coating film 15 when the liquid
conposition ¢vatingasiapplied to a new soda glass substrate with
TR63210S-CL after the slit nozzle was cleaned with a jet of propyl ene

gl ycol nononethyl ether acetate, it could be applied w thout producing
foreign mattggrampnethe formed coating film 20 Conparative Exanple 4 when a
coatability test was carried out in the same nmanner as in Conparative
Exanpl e 3 except tWaentaecoatpbilitynpesttvan ¢arpiedrephred the Goaparati ve

Example 2. was_used 25 in place of.the_liqguid conpositi r-l . foreign
mat tor s BPURREcaSont FRTPRT REHVEaRFPIELFi F e RGPt nEpaf ofBe 1iadLE
sati sfactorycempbsngibhl MrcoYl graphrba iarnmREmpEXapplhes Tus€dwhenpBace
coatability test was carried out 1n the same nmanner as in Conparative

Exanpl e 3 exeépthe haguifeanppsidiarofipod) ¢ ithe 1 FIeid goapasdd ion eRakpl e 1
was used in a t L QUi Lt] - | ClLK ition
could be ap% i%ﬁp%ﬁ%ﬁoﬂ?tgéggugfﬁggpgﬁgigﬁpﬁéé?é%a%%gfh%ﬁ?%$%e%&§@g§coating
film Exanpl eo8t¥ignfalmoatability test was carried out in the same 5
manner as in Conparative Exanple 3 except that the liquid conposition (R-2)
preparedd n Exanple 2 was used in place of the liquid conposition (r-1),

the liquid cgggﬁﬁhgign coul d

When a coatability test was carried out in the same
manner as in Comparative Example 3 except that the liquid
composition (R-3) prepared in Example 3 was used in place

15 of the liquid composition (r-1), the liquid composition could
be applied without producing foreigﬁ matter on the formed

coating film.

Example 10

20 When a coatability test was carried out in the same
manner as in Comparative Example 3 except that the liquid
composition (R-4) prepared in Example 4 was used in place
of the liquid composition (r-1), the liquid composition could
be applied without producing foreign matter on the formed

25 coating film.

Example 11
When a coatability test was carried out in the same
manner as in Comparative Example 3 except that the liquid
30 composition (R-5) prepared in Example 5 was used in place
of the liquid composition (r-1), the liquid composition could
be applied without producing foreign matter on the formed

coating film.



be agplied without producing foreign matter on the formed coating film 10
Exanpl e 9 When a coatability test was carried out in the sane nmanner as in
“Conparative Exanple 3 except that the liquid conposition (R 3) prepared in
Exanple 3 was used in place 15 of the liquid conposition (r-1), the liquid
conposition could be applied w thout pr®tucing foreign matter on the forned
coating film Exanple 10 20 When a coatability test was carried out in the
sane nmannerExample Gohpar ati ve Exanple 3 except that the liquid conposition
(R-4) prepared in ml e, 4 Was. I n..pl.ace Al |.i,qui d composition
(r-1), the liquid oe%lpc?sictcfac;:\reﬁclolhﬁgg % aﬁ%sl é:c?%fvﬁ]t%u utpﬁo%utg?eng %oer ei gn
matter on theadered A0 coaddrgr ivd mxdneslel 2 dkdcdftertimtcaialiiidquia t est
was carried out in the same manner as in Conparative Exanple 3 except that
the liquid SURIFHEIR| Th-§RBYERA A rd Frmdkinf ¢'%5 irediskdl RIS ace of
the liquid c It40n {r- - I quid c d g1 : | £d
w t hout I'p‘;’ro ufgpﬁ% ]flo elcgg{r‘im’Jn ﬁsé??gh %eﬂf’ogﬂn’ggﬁ olgfﬁgﬂ%)gﬁﬁq%f@h%anpl e
12 When a cos¢ adppliied twesthovas masdueithuioret drensstareer orarytes fasrmed
Conpar ati ve Exanple 3, except that the liquid conposition (R-6) prepared in
Exanpl e 6 waSPdsed ikt Place 5 of the Iiquid conposition (r-1), the Iiquid
conposition could be applied w thout producing foreign matter on the forned
coating film Evaluation of voltage retention

Evaluation of voltage retention

10 Comparative Example 5
The liquid composition (r-1) prepared in Comparative
Example 1 was applied to a soda glass substrate having an
SiO, film for preventing the elution of sodium ions and ITO
(indium-tin oxide alloy) electrodes deposited in a
15 predetermined shape on the surface with a spin coater and
prebaked in a clean oven at 90°C for 10 minutes to form a
2.0 pm-thick coating film.
Subsequently, the coating film was exposed to 5,000
J/m® of radiation having wavelengths of 365 nm, 405 nm and
20 436 nm with a high-pressure mercury lamp without using a
photomask. This substrate was then immersed in a developer
composed of a 0.04 wt% agqueous solution of potassium
hydroxide at 23°C for 1 minute to be developed, rinsed with
super pure water, dried with air and further post-baked at
25 250°C for 30 minutes to cure the coating film so as to form
red pixels on the substrate. The film thickness of the pixel
layer was 1.60 pm.
Then, the substrate having these pixels and a substrate
having ITO electrodes deposited in a predetermined shape were
30 joined together by a sealing agent containing 0.8 mm glass
beads, and the MLC6608 liquid crystals (trade name) of Merk
Co., Ltd. were injected into the space between these
substrates to manufacture a liquid crystal cell.

The liquid crystal cell was then placed in a



10 Cgnparative Exanple 5 The |liquid conposition (r-1) prepared in
Conparative Exanple 1 was applied to a soda gl ass substrate having an Si Q2
“filmfor preventing the elution of sodiumions and I TO (indiumtin oxide

al l oy) electrodes deposited in a 15 predeterm ned shape on the surface with
a spin coater and prebaked in a clean ov&n at 90C for 10 mnutes to forma
2.0 Rmthick coating film Subsequent| the coating filmwas exposed to
5,000 J/nP Pre¥mephatba dhambeg %\ﬁé’l 60 FeagM 65 MO L8 SR BRRE 1O 436 nm

with a hi gnn@(g%%i'ﬁﬁ @ﬁ%eve 4 AMP; _‘LHOH}HEE?Tgvg_l a&%\fgé%n ¢ ]BhS substrate

was then i oper onpose o aqueous sol ution of
pot assi um hyedioxi theg atys23m { brade mams)eof @dye Wewhhdpadio.rj nsdd VIt super
pure water, dried with air_and further_post-baked at 25 250C fqr 30 m nutes

to cure the dPREIFREEPRNYSLLAEEt BRFOP NP VeHeﬁFQBEE}lBﬁ VA¥eSuBBEr EPE. The
filmthi %k”erﬁéaé’urérﬁ@nﬁ”ffé%uéﬁé’ rwaY@%OlI-@O mrhzhealta g fé'@éﬁf%ﬁ having

t hese pi xel s and substrat having | TO el ectrodes osited in a
pr edet er m nea vsaﬁa;eaoh@aeneaObyoimdiltrcg]Ehhepobqnalsbajmﬁfgamgmﬁ ofontheai ni ng

oo T g ot DR it et T e s e F R aBa b camal Taon T ¢

manuf act ure gyl gutdger ¥ghakegeht. 0T1|ﬂ§ |lz§&“£ ﬁééﬁﬁ@' e lvymsagden pl aced
in a 58 thernostatic chanber at60C to neasure its voltage retention by

usi ng the VHrRetu@ntiquidasr§stal vol tage retention neasuri ng system (trade

nane) of Toyo Tec ca n e

oot angdi%he vaves TR HHE HoRbaes: arernrPRoobalr ddd e PR R e age
retention isisaowdterht aioned biye di Mndid@riyraapotenti ahndot fed eeeiwf the
liquid crystal cell 16.7 ns after the start of application bi/GvoItage

applied at oapgll¢@taoneggltag@h@tv@|@@g@etermlned level for ms
which means that the liquid crystals cannot be aligned fully.

Therefore, a liquid crystal display device comprising a color
15 filter formed from the liquid composition (r-1) has a high

chance of causing “burning”.

Comparative Example 6
A liquid crystal cell was manufactured in the same
20 manner as in Comparative Example 5 except that the liquid
composition (r-2) prepared in Comparative Example 2 was used
in place of the liquid composition (r-1). When the voltage
retention of the liquid crystal cell was measured, it was
92 %. Therefore, a liquid crystal display device comprising
25 a color filter formed from the liquid composition (r-2) has

a low chance of causing “burning”.

Example 13
A liquid crystal cell was manufactured in the same
30 manner as in Comparative Example 5 except that the liquid
composition (R-1) prepared in Example 1 was used in place
of the liquid composition (r-1). When the voltage retention
of the liquid crystal cell was measured, it was 92 %.

Therefore, a liquid crystal display device comprising a color



retegtion was 45 % 10 Wien the voltage retention of the liquid crystal cel
is lower than 90 % the liquid crystal cell cannot maintain application
*voltage at a predetermined |level for 16.7 ns, which nmeans that the liquid
crystals cannot be aligned fully. Therefore, a liquid crystal display
device conprising a color 15 filter forme fromthe liquid conposition (r-1)
has a high chance of causing "burning". Conparative Exanple 6 Aliquid

crystal cel | fidde mrafrimad ufeem ithe hd Stk CPPRITIGN aR 1k dapa didWe
Exanpl e 5 exGentcd hag né{}?'%%’é@g? t%rgﬂ,ﬁmm tion (r-2) prepared in Conparative

Exanpl e 2 was used i qui d conposition (r-1) . Wen the
voltage retention of the liquid crystal cell was neasured, it was 92 %
Therefore, a liquid crystal display device conprising 25 a color filter
formed from¥FRMP1ut4 conposition (r-2) has a | ow chance of causing

“burni ngg. Exanpl g ]i.%xé‘lilci q&ﬂr%tcauys&@h GRld mias, MRAUIAGY Uedhd ddipe sane 30
manner as in ConparatiVve Exa e 5 except that the liquid conposition (R-1)
prepared in rxangt ead iraCaomsrd iy doample ttheexdeapt dleonpds tlisuid - 1) .
Wien the voltage retenti of the liquid ¢crystal cell was measured, it was
02 %  Ther TS S 1TRUIT 2 yRr Sk T Loty SRR (e SO 14790y oGS { 59
filter formegs fham {heid icHigbLaResSi(FLon . (RiHdn hde dol Odge GRANGHR i&n causi ng
"burning". Exanple 14 5 A liquid crystal cell was manufacfured in the sane

manner as i roCorperbidwid Byt @l scekbeprs tiheasuhed| i fui wscdhpodsiti on (R-2)
i 2 . i | . of t Liquid TPQSI ti -1).
oot oo 1 FAAEPLS:2 ML REY DR 1 5le B O forman Lo i 1)

91 % filter formed from the liquid composition (R-2) has a low

chance of causing “burning”.

Example 15

15 A liquid crystal cell was manufactured in the same
manner as in Comparative Example 5 except that the liquid
composition (R-3) prepared in Example 3 was used in place
of the liquid composition (r-1). When the voltage retention
of the liquid crystal cell was measured, it was 93 %.

20 Therefore, a liquid crystal display device comprising a color
filter formed from the liquid composition (R-3) has a low

chance of causing “burning”.

Example 16

25 A liquid crystal cell was manufactured in the same
manner as in Comparative Example 5 except that the liquid
composition (R-4) prepared in Example 4 was used in place
of the liquid composition (r-1). When the voltage retention
of the liquid crystal cell was measured, it was 94 %.

30 Therefore, a liquidcrystal display device comprising a color
filter formed from the liquid composition (R-4) has a low

chance of causing “burning”.

Example 17



10 Therefore, a liquid crystal display device conprising a color filter
formed fromthe liquid conposition (R-2) has a | ow chance of causing

® burning". Exanple 15 15 A liquid crystal cell was manufactured in the sane
manner as in Conparative Exanple 5 except that the liquid conposition (R-3)
prepared in Exanple 3 was used in place 60f the liquid conposition (r-1) .
When the voltage retention of the liquid crystal cell was neasured, it was
93 % 20 ThereforeA hiduidi drysyal atell sphaymaeyfgetevedr isi hheasaoeor
filter formed fron1the.|i§9id co osi%ion %R—g) haéﬁg %$M/ chanfe of . causi ng
"burning”. EDAWRFE 38 2B ROTPATAG LTy EFAIPLEI P GRS TRENtFALt P et TE  Re sanme
manner as i Nc&pPPILaibMe (EXgnpheepariaeph tRahples! wayi @se€0imosiiéon (R-4)
prepared in Exanple 4 was used in place of the |liquid conposition (r-1).
When the vol @adde digpiAdtPmRAs 1 HECD i (Fuild -cr YerIthevplhagensokeretonit was
94 % 30 Ther ef , k Quj t i a VI C LSi a color
filter fgrneé§f€%§1%?ghhgqggggéﬁngé}?i%ﬁg(ésggukgg’agpg&kgc%gnéé of causi ng
"burni ng". Expspteoié, A bdquidldrpstdlcdyspahy Geivicsmsompnis fnd wr edlon t he

same manner _as in Conparative Exanple 5 _except that the Iigﬁid conposition
(R-5) preparE8tarEkarpee 5rqalsticetidRip geBPOBtttAR (RoRi di@dnPokPYi on

(r-1). Wen &ﬂgﬂgglggggaﬁggﬁ.thggrﬁiﬂéuthe liquid crystal cell was neasured,

it was 90 % erefore, a Ifquid crystal display device conprising a color
filter formed fromthe liquid conposition (R 5) has a | ow chance of causing
"burninq&i 1gx§%8fg|%818 A liquid crystal cell was manufactured in the sane
A ligquid crystal cell was manufactured in the same
manner as in Comparative Example 5 except that the liquid
composition (R-6) prepared in Example 6 was used in place
of the liquid composition (r-1). When the voltage retention
15 of the liquid crystal cell was measured, it was 92 %.
Therefore, a liquid crystal display device comprising a color
filter formed from the liquid composition (R-6) has a low
chance of causing “burning”.
All the above evaluation results are shown in Table
20 1. Although the radiation sensitive resin compositions
comprising a red pigment were evaluated herein, the same
results were obtained from radiation sensitive resin
compositions comprising blue, green, yellow and black

pigments.



manngr as in Conparative Exanple 5 except that the |iquid
prepared in Exanple 6 was used in place
‘When the voltage retention 15 of the liquid crystal
Ther ef or e,
filter formed fromthe liquid conpositidn (R-6) has a |low chance of causing
t he above evaluation results are shown in Table
Al t hough the radiation sensitive r esiTakdhposi ti ons

was 92 %

"burni ng".

Al

a liqui

d crystal

cell was

conposition (R-6)
of the liquid conmposition (r-1).

measured, it

di spl ay device conprising a color

20 1.

conprising a red

pi gment wer[e eval uaifed hereirn, the saneiméé§%q5£ WEr e obt al ned 66??%
radi ation senghbfiye |resiy CANP@syihons CONPrisi n@d@ﬂgﬁlﬂlkﬁﬁn, W
bl ack pignents. a 1 Table |1 I mrersijon vebtage Resi n ﬁ@téﬁai@@l
t est retentiren—3=1150600-—3610—0 K45 X KR 1460021 (fForei
(Forei gn 0(92@@'1natteﬁQﬁ&ter rédéced) roddced) [B-1 5090 1. 7 0>0( @Q%D@@
B-2 5200 1.4 0 0 0(91% B-3 6200 1.8 0 O Ox93% | B-4 5000 1.6 0 0 0(94
B-5 6500 1.8 0 0.0(90 -6 [500 .5 0(Bb4 £ | (Mordigreol ums, of
i mrer si on test ~%oat|a /?11?&9/ and o?[t admaﬂ:tﬁégnti Omat@egreans sjt f%%i)or) and
X nmeans unsatlsfactory. 5 produced) | produced)
B-1 5000 1.7 O O O (92%)
B-2 5200 1.4 O O O(91%)
B-3 6200 1.8 O O O(93%)
B-4 5900 1.6 O O O (94%)
B-5 6500 1.8 O O O (90%)
B-6 5000 1.5 O O O (92%)
® In the columns of immersion test, coatability and voltage

retention, O means satisfactory and X means

unsatisfactory.



A 62, CLAAM5 1. Aradiation sensitive resin conposition conprising (A a
colorant, (B) an alkali-soluble resin, (C a polyfunctional nononer and (D)
@ radiation sensitive radical generator, 5 wherein the alkali-soluble resin
(B) is aresin having a group represented by the following fornmula (i) or
(1i) at at least one termnal of its pob¥ner chain. S 11 -S-CGZ1 (i) S
11 -SGCGZ2 (i i) 10[Z in the formula (i) and Z2 in the formula (ii) are
each independently a hydrogen atom ¢&R#AdMSe atom carboxyl group, cyano

group, al kyl . group, hawi.ng.1._t .car 0 I I [
hydr ocar bon bf ouppl?‘lg\%\ér}ggQé%tnog?gg%g%%%%Sg%loér?@p%%%%g%ﬁ?g%&&jhrgﬁgﬁ:%] iC
group havi nga 3dlerdhtat 0BF atba Tlasi séogbdé rearikgn (@) anpobyiflunthesnal ons,
-OR, -SR1, -O(=OQR, -NS]Rl) (R2), .-A=0OR , -C(=Q)N(Rl) (R2), - P (=0
(OR) 2, -P(®e}PREY2apRk (R daRQaQFétéQEhSPﬁaéEéﬁéeﬁﬁﬂfkca&n9§PE§Pt8F@up
having 140 Jl8.gathon atoms, alkenyl group having 2 to 18 carbon atons,
nonoval ent aromati ¢ hydrocarbon 20 group having 6 to 18 carbon atons or
nonoval ent het er ocylot iaclkagrioigp hanlienged iho (BB iat ansesindisstingg aofroap bon
atons and other atons), or

nongval ent group havi a polyper chajn, with
the proviso FREFEFRBESRIGY %EBTEQWFﬂg go r&“% Ggr BSn?Ja{brﬁs’:, atypqgast
nmonoval ent  apQEBtLemhydiosar ben greyRehaxhagn6 to 20 25 carbon atoms, the
nonoval ent heterocyclic group having 3 to 20 atonms consisting of carbon

atons and other atonms, &1 and R2 may be substituted.]

I
—s—C—Z' @)

]
—s—C—22 (i)

10 [2' in the formula (i) and Z° in the formula (ii) are each
independently a hydrogen atom, chlorine atom, carboxyl group,
cyano group, alkyl group having 1 to 20 carbon atoms,
monovalent aromatic hydrocarbon group having 6 to 20 carbon
atoms, monovalent heterocyclic group having 3 to 20 atoms

15 consisting of carbon atoms and other atoms, -OR?, -sRr?,
-0C(=0)R*, -N(R') (R?), -C(=0)OR', -C(=0)N(R') (R?),

-P(=0) (OR"),, -P(=0) (R'), (R' and R® are each independently
an alkyl group having 1 to 18 carbon atoms, alkenyl group
having 2 to 18 carbon atoms, monovalent aromatic hydrocarbon

20 group having 6 to 18 carbon atoms or monovalent heterocyclic
group having 3 to 18 atoms consisting of carbon atoms and
other atoms) or monovalent group having a polymer chain, with
the proviso that the alkyl group having 1 to 20 carbon atoms,
the monovalent aromatic hydrocarbon group having 6 to 20

25 carbon atoms, the monovalent heterocyclic group having 3 to
20 atoms consisting of carbon atoms and other atoms, R' and

R? may be substituted.]

2. The radiation sensitive resin composition according



2. The radiation sensitive resin conposition according a 63 to claim]l,
wherein Z' and Z2 are each independently a group selected fromthe group
‘consi sting of a nonoval ent heterocyclic group having 3 to 20 atons

consi sting of carbon atons and ot her at% , -OR1 and -N(R) (R2) (Rl and R2
are the 5 sane as Rl and R2 represented %SZ' inthe formula (i) and Z2 in

the formul a gSen i e Ltl 0 din
to claim1l &%Bfﬁ%' erélﬂﬁ?% gﬁé S§|§g% gggéi%hgﬁﬁgﬁggﬁ&gyﬁ%ﬁ§%§§¥ureg by
pol yneri zi ngs@mwmilﬁwhethmsgfmlate@ln@m@nu@defla hbropatsabce of a

di sul fide conpound represented. by the following formyla (1) as a nol ecul ar
wei ght cont ridftergerlisagopp havrnga §0s28- %?r'(ﬁ)coijﬁ‘l[sltﬁnﬂh@ffﬁl?ﬁﬂ’% (1) ,

Z and 72 aréaiérﬁlé? T8 8- Zac biiat NEORDRAM ay (k) (BN (&2 ot ieatarmd a (1),

respectivel 4. The lation Sensitive resin composition according to
cl ai m 3, Swhesae a®|Rnenidz &' | vepfesentadf byt 4t i iy the feonalikali) soidibl e

resin (B) is Jdivin ica bﬁgerlzatlon 5. The radiation sensitive resin
conposi ti on %cddr & %ﬁb 1Hﬁ§ of clains 1 to 4, wherein the
al kal i -sol uble resin (B) is a copolynmer of a nonomer m xture of (bl) an

unsaturated 25 carboxylic acid and/or an unsaturated carboxylic anhydride
and (b2) ano her dBmlm@r&M@&n@dtm@tmmmpﬂslt&omr@QMQO
sensitive resin |t|o accordlng o] one | ai ms. 1 5, wherein
The wel ght SvRraHRaD fb) Bo TArEaeh GRS VAL EerRLunfe pEra Sty Bhet fuasur ed
?yoggl nez gﬁﬂ&%@fh%?ﬁ@@&t]@grﬁ@b}\ﬁné@ﬁn@fpébﬁn@fkﬂébiéOhﬂbé@ufﬁﬁed (B) is
to
compounds in the presence of a disulfide compound represented
by the following formula (1) as a molecular weight control

agent.

S
1l i
Z—C—S—S— C—Z (1)
15 [In the formula (1), 2! and Z? are the same as 2! in the formula

(i) and 2? in the formula (ii), respectively.]

4. The radiation sensitive resin composition according
to claim 3, wherein polymerization for manufacturing the

20 alkali-soluble resin (B) is living radical polymerization.

5. The radiation sensitive resin composition according
to any one of claims 1 to 4, wherein the alkali-soluble resin
(B) is a copolymer of a monomer mixture of (bl) an unsaturated
25 carboxylic acid and/or an unsaturated carboxylic anhydride

and (b2) another copolymerizable unsaturated compound.

6. The radiation sensitive resin composition according

to any one of claims 1 to 5, wherein the weight average
30 molecular weight Mw in terms of polystyrene measured by gel

permeation chromatography (GPC) of the alkali-soluble resin

(B) is 1,000 to 45,000.



7. The radiation sensitive resin conposition according to any one of clains
1 to 6, wherein the ratio of Mvto the nunber average nol ecul ar wei ght Mnh
*h terns of polystyrene 5 neasured by gel perneation chromatography of the
al kali-soluble resin (B) is 1 to 2.0. 8. A nethod of preparing the radiation
sensitive resin conposition of any one o claims 1 to 7, conprising m xing
10 a pignent dispersion obtained by m xing and di spersing a pignent as (A a
colorant in a solvent while it is ground in the presence of a dispersant

wi th (B) an 7l kal iFtsoltdd it Icsigendi®)ive podaan nednpsd t e aefordichd D) a
radi ation sensitive radical generator. 15 9. The radiation sensitive resin
conposi ti on EREAFHIME AfoCaAMSneé ©P &1 AhareLn Fhe wRtde P§ Y¥etCfidie col or

filters. 1 | QFaofd %{lfe%{[%q__fwr hen adi ati- £054 1 resin
conposi ti onq(l)lfrﬁ(): ai%n;eQ.délél. Aol or | ieq[ﬁhtctf chsta d@gp(?ag}%dle*/%/t‘é/er%%rrpri si ng
the col6r fmédsmured oyagel Ifermeation chromatography of the

alkali-soluble resin (B) is 1 to 2.0.

8. A method of preparing the radiation sensitive resin
composition of any one of claims 1 to 7, comprising mixing
10 a pigment dispersion obtained by mixing and dispersing a
pigment as (A) a colorant in a solvent while it is ground
in the presence of a dispersant with (B) an alkali-soluble
resin, (C) a polyfunctional monomer and (D) a radiation
sensitive radical generator.
15
9. The radiation sensitive resin composition according

to any one of claims 1 to 7 which is used for color filters.

10. A color filter formed from the radiation sensitive

20 resin composition of claim 9.

11. A color liquid crystal display device comprising the

color filter of claim 10.





