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\\“mmm“\ *000002* RADI ATI ON SENSI TI VE RESI N
Iy AND COLOR FILTER 5 TECHNI CAL FIELD The

pr esent* i nvention relates to a radiation sensitive
resin corrﬁ:osntl on useful for the manufacture of a

lem““ mm“l“ er for use in transit ssion and reflection

liquid cr yst?E gﬁ‘i?%%mand col or inmage

pi Cieourpr devi ces, a 10 manuf act uri ng the
sane, a col or filter fornmed from the radiation
sensi ti ve reS| n_co 03| t| on, and a color |iguj

cr YA TR | SPMRPR HeL o1 P f‘F%f%? FILTER
BACKGR(JJND ART 15 As means of formng a color filter

froma colored radiation sensitive resin conposition,
t AECENISMngWEL® rmethod in which a coating filmof a

col oredrfa ﬁé%@r{ﬂtr a?x%?ft&'o‘flerégéws GYRASId A drd sensitive

formed oOn e or rate conprising
| replati ns coapisig iloay ersefaMi fgpra tdlﬁsmfaenhf%(&:tpaiet erfn a color

e sed to radi at.ion(to be referr to ‘ex osure
R 8 U ddgh AR o L2kl dype color

PatitRid cSHaRel @%\oqlc@@eénvm thian almlaglel pqg‘keh@paévtlees, a
di ssol ve and renove an unexposed portion and

_palgfch@aik@ﬁ nant et tadning dhe 8amen a cRIPTpf at kesd agned from
o@h@f‘a % t?ro s)é?llssit rv%fle sfr?c‘éﬁl]p'851§:§l tér&&;%gcqc?]%r liquid

Since su at es use orm co

becyritag |ddrsgday miesnm coegrsi safngapleyicag drhefilter.
radi ation sensitive resin conposition is shifting

fromspin coating by dropping the conposition on the

C @Alc&GROTUND m‘strate to 30 slit nozzle coating using
a smal | -di anet er gw d ejection portion for appl yi_ng

t he radfat I“Gﬁn§eﬁ’§| Praipgs fn cod@rpddiltiean from gheolored
'%ﬁqr tSldnt Sezls vePatd G c%%ﬁdaqtl%@ﬁ%tr@reoflst h&iown a

liquid ejection portion I s small (narrow),
' aeitdioidon-ns edslich e qowmgcdmﬁoslqﬂ @n cm‘ltfmedr emﬁlﬁglon

sensitive resin composition is formed on a substrate or a
substrate comprising a 1ight screening layer having a desired
pattern, exposed to radiation (to be 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
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
slit nozzle coating using a small-diameter ligquid ejection
portion for applying the radiation sensitive resin
composition. In the latter slit nozzle coating, as the
diameter of the liquid ejection portion is sﬁall (narrow) ,

the radiation sensitive resin composition often remains
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2 around the end of the nozzle after coating. Wen
the resin conposition becones dry, it falls on a
color filter as dry foreign natter at the tine of
next coating and greatly reduces the quality of the
color filter. Therefore, a jet,of a 5 cleaning solvent
is generally applied to the end of the nozzle before
ceabhiag tRe Cér?@rbﬂ theHAVRYEE, at PEr AL 1.0 At ROk he resin
the color filter by the dry foreign matter stil
capmppsheiopreeeamed @fyectt vidlls itercelpleoaudiidges as dry
redu L] |
oFSBEeaR ol 2PtHle it der &P Rh A ity ppauces
ceherqﬁauﬁeySOﬁhthb baiotléaﬂabmlltyharéﬂora chegpatngf a
solvent, that is, fh sol upi | it

[

sBLGaRE NG B te L S| FeNRIRNE 2 8P l?@fﬁb ?ﬁlﬁﬂ%ﬁﬁdﬂe nozzle

LBB%%@V ¥bseihgf €01 &1 &0 NEAUIHRRVER!, @nki gHLErebYatabn of
15 di splay device conprising a color filter, and the

r ehei f:@ih@m fijeerthie they rdmmgﬁor@rlea\ﬁenﬁtﬁ@raﬁﬂillultly%fmot be
"E%egghg E%Egrtl el ec%ﬂk?@b§l gﬂgﬁkg }h%e %c@1q? in

rning di'splay-farlure-o
cpyaﬂabtdy&pﬂay deV|ce and a phenonenon that an i mage
20 whi ch shoul d not be dis Ia ed |s ed on . the
screen, SrC%PeoP”&EE o L S g% ?% Jcﬁ‘ b?%f@&‘s&\}:&"eaﬁesm

Iﬁeagowatean sheukdibe @h§eéégedhlahehg§U§§eaﬁabmn§ty with
phenonenon is considered as follows. That is, charged

| ApOteenesg sohvenhed hat |dsuitd Ly ;sglalbs'tl@ﬁnfea@ An€édeaning
tESl'v Ayl d ehyskaks. ﬁ%%g%gn%ere% app E?g%ﬁﬁ'd?

rralntalnapotentlal al'i gn
t he | i qubdgcsenstiade Milfecilk asow arequd reer farra peruddi ofystal
tine. It s. recently been found that the_inpuriti
PR SBR BH A6 416 EOBHFY SanSthEoL P it STanBRGCH FRGUERgnent
| ifgH ﬂhér‘yﬁiﬁim@f(ﬂ erdventity absoitkostitiee M dmFideer is
of the fornmed color filter. As disclosed by JP-A
2b66o829925 EYPRIRE -known t hat i ncreasing the purlty of

a pi gmenk térlﬁf‘f‘}?&fﬂu\! *m@rf\iﬁq{d g Whe 1%% @bﬁgure of a
ik 8

However, as the inpurities may be derive
cdn'gunémlsy@thbrdjtsmray device and a phenomenon that an image

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,
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
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
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the pignment contained in the radiation sensitive resin
3 conposition, it cannot be said that increasing the
purity of the pignent can al ways prevent the above
phenomenon conpletely. Then, the devel opnent of a
further inproved radiation 5 gensitive resin
conposition for color filters which neets the

I egkhibbsABAbLnf, 0 thicghnpio Bt kadektadndnicsebketgl £B® purity
"burning” at the time of manufacturing a color filter
§f §Pﬁo@@l9§7‘e@és iCPEd 2 13 YIS SEECBIRE (e Ao VieWERenamenon
5187 <qRj ect of the present invention to provide a
ragl tion ensitive resin conposition which can
pr ovi deThanc otoe dé\reﬂe:npnﬁafrae offr anfubtinen ngipratved Weghation

d d h hi bi | I
D SRk B Sapos s o cbabk, siaBe g VEiEn peets

tl&eieprr@s;@ritrdnfe\tﬁntﬂdin Highhppsdet §ithethdfis free from
preparing the above radiation sensitive resin

cORYEFILNGn adf the LMes & madRGoR1ng 3 £¥qy |filter is

agQE%%rl Jd%%ﬁr%%_the present invention 20 to provide
a col o? I'ter. is a further object of the present

invention to prOV|de a color liquid crystal display

devi I S ve color filter. O her
o%ﬁé@?éﬁﬁﬁ%{éﬁtﬁﬁﬁégggﬂﬁﬁﬂFﬁ% present invention 25

wi || begenesappabefectr e the bekkewtngndeseriopt tenprovide

According to the present invention, firstly, the above
oBj &804 3&APTa FERFLAGYE 6ﬁsﬂﬁeCﬁP@§éﬁﬁlpﬁv¥ iicén cgreprovide

abl LAY FRYc@ar’ Bgéét £ PO SEHSEAI NG T8ST P YA RHIhRR yield

conprising (A) a colorant, (B) an al kali-sol Gbl e
r @@udnhasquahpabyﬁbm&utynan Bermereard Afera it becomes
lation sensitive radical generator, wherein the
aI % i-soluble resin (B) is a resin having a group
repr eseateik byotherfadjeani aof the pueéaeft inventiiion &b pabvide
| east
a method of preparing the above radiation sensitive resin
composition of the present invention.

It is still another object of the present invention
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
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 (A)
a colorant, (B) an alkali-soluble resin, (C) a polyfunctional
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.



¢

- 10

15

20

25

one termnal of its polynmer chain. 4 S 11 S-CGZ1 (1)
S11 SGCGZ2 (i 0[Z inthe 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 atpnms, 5 nonoval ent
aromati ¢ hydrocarbon group having 6 to 20 carbon
atons, nonoval ent heterocyclic group having 3 to 20
atoms cons§t| ng of carbon atons and ot her atonmns,

"R, CGL=0 (F N (R (R) . -C (=0 ORI,
(S R ) WP (20 (GR) 2, 1P (=0 (RD) 2
(R1 and R2 are each independently 10 an al kyl group
having 1 to 18 carbon atons, al kenyl group having 2
to 18 car bormat ons, nDnovaIent aromati ¢ hydrocarbon

gr oup haV|ng”6 Ei? on atons or nonoval ent
heterocyawC up il/il g 3 to 18 atonms consisting of
carbon at ons and other at ons) ,or nongval ent

hAG1 righ 10| ST Khat 1, R4 1671 FBepF BYTE0= Rat) { Age each
ak k¥brg ﬁ@@ﬂttﬂg\’é RYato@n2le GRS l%?ﬂo@ﬁ?l@satoﬁ\h%arngz& group,

nDnov 'ent ar ¢ hydrocarbon group having 6
caybon gtonpﬂ thYﬁDH@@HPehBVh@geﬂO@?CQ@CCQK@@@ R&aemsg

3 Bev20s AL OTPoREPEL SR el boD 21 A8 3% A8 carbon

t BecfEeSRBhol/AY et ﬁateseegadhy:, gkbep ahovagobj ect so atoms
and advant ages of the present invention are attglned
byoRshELRBE 6f FRERSF ﬁéqnﬁeagéo\?éhﬁgdﬁépr“&n ~OR%,

sepsi(LbYR! I esiy(ROOEPYSI LicQo) GRAPT L 8i 0g) Fi ¥k

plgnent di spersi on obtalned by m xi ng and |sperS|ng
a-PilgARiORAL:2 25 K (B0)a(REdk of Rintaricdh R4 sspveachwingepgpdently

 SpZhEA0S, Bl BopR R80T Lo oA 300 LB B
ahdviBy 2 tratlB atd xdoors ensmtsi, veonada tetht 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
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 atoms and other atoms, R' and

R? may be substituted.]

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
(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
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generator. According to the present invention,

thirdly, the above 5 objects and advantages of the
present invention are attained by the above radiation
sensitive resin conposition which is wused for color
filters (to be referred to as gradiation sensitive

resin conposition for color filters" hereinafter) 5
AgggedicBUah@ dRANVREINb T e Pire@Bnti Intder { Ot attained
pl ace, the above objects and advantages of the _ _
pbysthe ahmesrach atdion aengihéyebyealeAtdPdsitign which is
FoLaRd ebiomh e [A9RALI0N ¢ SEISLIALT IR R GATRASIdi¥ on
for color filTtérs. "According to the present 1 nvention,

I sehbeé tfivettepimcemposAtibe admovelob)ecttersitthereinafter) .

advant ages _aqf. t he esent invention, are attained

ol or RPCHFaieRy SPERAASF AL eBnr LhRg T H place.
abﬁéea%@b@robﬁbbﬁé-aBESEdNEHEaEEB SARRYENGrOéntHERvention
I NVENTI ON 15 The present invention will be described

| AT@eB&itRinger Svnangerl oTRAdil&ET0f oFErRst il (g radiation
C%@B%i%ﬁh%nrebi%AEdHyd%H%g%n g lgﬁa?%ﬂﬂéf%he

present i nvéntion 1 s not particularly Timted but

pr ef er abbyoadpngnent hepard¢sent anvgntpoef eirabhy fifth place,

or gani I gnent _or carbon bl ack as the, develo nt_of .

o B RbENE O 5RhAGR. GRYRSARESPoR fo oG BEFSRL  Lhvént ion
shirel dithe PP/t aeTARE NaafuikePrsisaRae @l 16ddate

for color filters. 25 Exanpl es of the above organic
picgrPrt sdng EHFpalaYs cl&Isitiilé@tinto a group of

pi gnents according to color index, specifically

compounds having the followi ng color index (C1.)

NBESSr $10DE. FIOR RARRYINGYS@UToOWHE? INVENTION gnent  Yel | ow

13, C Pi t. 30 Yell 14 .C. |. Pi t .Yel | .
17 C 1 0B BRERENTerPORASO0R (L1 D GRENT LUSF o DFtail
ChelreiBhgaent. Yellow 31, C. |I. Pignent Yellow 55,

C.l. Pignment Yellaow 83, C. 1. Pignent Yellow 93,
Radiatlon sensitive resin composition

- (A) colorant -

The colorant in the present invention is not
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.

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
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.TI.

Pigment Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment
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C.l. Pignent Yellow 109, C. I. Pignment Yellow 110, C. I.
Pi gnent Yellow 138, C.I. Pignent Yellow 139, C 1.

Pigment 6 Yellow 150, C. |I. Pignment Yellow 153, C 1.
Pigment Yellow 154, C.1. Pignent Yellow 155, C. 1.

Pi gnent Yellow 166, C. 1. Pignent Yellow 168 and C.|.
Pignent Yellow 211; C. |. Pignent Orange 5, C 1.

Pi nge +1 | 5 n
Fg%%k %@éng Izsplﬁnexﬁt g:gé%e%ﬁ{‘i%? ancgga ﬁ’fgt%éntc;'e'llow 154,

PCgﬁenPl@rnangeYelﬁoWCJSB Bi. gnefig0eatgded 1®w C66l,. C.T.

nPIRERnt R iagR, doe gny Cpd BlneR N dR A S |

Pegmenti §heéngeokdngds | . Bi. gpeghenOr@r@egé4.3 Ccl. 1. .Pigment
Pi gnent Orange 68, C. I. Pignent Org(ge 70, 10 C. |I.
PPgAEAE @ﬁanéeI?lPlgr@n‘P OlFﬁ‘Eﬁ%r?t dge Pigmeat prange 34,

Prg I I
CHOT b Aun 204, 1y B QAR08 18] o pione

5pragk. 4P gfeft Regmd?t @dng®ighent. Red@ighent prange 46,

g Red g Red Pi

F1 2T Sianginunp 15 Rod 595 COF 2 PG Redtament
1é4anGel 64Pi gnent pRefledd BDrdade 6EPI gent Pﬂ@ﬁehﬁ60r§nge 70,
. Pigment Red 168, C. |. Pignment Red 170,
PCgAentigment prange /1, B ghefl omedt 95ange 72 Fg gmeRigment

R%ganég673canh Cpﬁgn@ﬁgmgﬁQ b}gng@ 7lg.; Pi gment Red
178, . Prgnent 179, C 1. Pigment Red 180,

CCl. I .PPggmant Reeld 185,C.C. | PigeeRitgRedt 2 Red. ]181’19@61111 Red 5,

i gqgggglg%gnfz'og%’dgnehtcl?g o Fl%d RZe()q('}3lrf\snt Red&gg‘%gtt Red

C32| cPrgnengméet #2041C. L. IPi gﬂ@ménﬁewe(fa]ZZ Cc.k. Plgment
gnent  Red 224 C. 1. Pignent Red 242, C.1I.
RB805483. Gy I~ Pignent Red 384, 6.7 BigHent Red 385, C-I.

CPEgm@hQ”ﬁ@& 1@@' 263, P@ém@n’c R&A Gif@%nt cRed ﬁﬁfmé&{\@' Red 170,
C.I. Pigment Red 272, C._I. Pigment Violet 1,

PCgﬁenPlW@nbtRech 17¢. €. IP| %mémnt Wiesl e7523C - t |P1gment Red
Pi n I Q. , |4 P nt | :
Pllggn% %2 %lgme%% 1zjinccal jgf %ITE = néfrg oIR%%l %%g II Plgment

PRgdenU9BIae115Pi§mbntPRngmBOBlae115Pngéht.REdgmﬁEt C.I.
Blue 1_5 6, C. | .
PRI CEREE 0 afid T-CPL OB JueCed; Piament 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.T. Pigmeht Red 242, C.I. Pigment Red 243, C.I.
Pigment Red 254, C.I. Pigment Red 255, C.I. Pigment Red 262,
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
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.
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Cl. Pigment Geen 7 and C.I. Pigment Geen 36; C. I
Pi gnent Brown 23 and C. I. Pignent Brown 25; and C. I
Pigment Black 1 and C.I. Pignent Black 7. 7 Qut of
these organic pignents, C 1. Pignment Yellow 83, CI.
Pi gment Yellow 139, C.I. Pigmept Yellow 138, C.I.
Pi gnent Yell ow 150, C.I. Pignent Yellow 180, C 1.

Pi gment oy Resk %Egse%i:gaﬁ’iggﬁ@mé%ﬁﬁs 247 . Qbi%mé;ih@méfltlow 83,
Bl ue 15:3, C. I nment Bl ue 15: 4 C 1 nment

BCud - 1Bigmeng Ylellpw ABAt € den Pipmegt IYellilog’rréﬁtB C.I.
gngnt. Vi 3 g t

g%ggﬁggt Sg&Pk 1 nggn?'BFgéﬁ%SgaFglgFgf%?Eedge$ Pigment

aBedel0vgani L. prym&nﬁsR@@yzbe uSed. aPogmeeror Blue 15:3, C.I.

o BRARFEC Lt T2 chu Eas BrACR Tk G Lo DR GTeen

| B, tder phegRBhti dWeast Ban,c WhepigmRhanerd1dt5295ed BSpigment
the colorant of the radiation sensitive resin

cBApesicli A Ct-Re PagmenitoBlyendit ipye pasiferred.
CO”DOS'&hQ”?hévBTS%QEﬂQEyplgkg @Ee%a? g‘ﬁ%@ﬁ.gﬁgne or in
€ pi gnen whilTe it Is

di spersing In~a“so vent
grombdnhy ianbefitdwoidd morea amcd & midtlurierof he qurosseincpigment

of di s ers t to prepare pi nt di spersion and

PR nﬁar gq ﬁ%nﬁaéi éPé u%%%h t he conponents

(B), (Cinaeﬂe(p):eséhtcmn%hhleﬁ deaeni hegigmentnakt @ked as
and optionally with an addj ti onal sol vent and ot her

atet FeésTaRtchl viihe Ml izg ls Gansdd ivsr Epfant EPTPPRAtIoN,
d%ﬁgeEﬁéﬂgtﬁ%ﬁdS%QSEEQQ%r%e%q% %%% %sﬁ%ggﬁnﬁs greferably

di'spersion may be a cationic, anio noni oni
appleplyedc bydn$peng aamd @sp@wxm@rtthe:@ugmemmgnaa solvent

conpqund_havi t hane, bhond (to err
ORI Ro Rl oyt BRAATRLERPY 4 Patiuf L fh e bPesence
pb@f &r dedpetbenaboy i hare giemekrits dg%@%&&hlo}n and mixing
resented b the formula R-NH COO- R g and R are
S8R PHABEBRGLHIPSE S1PR AT thxPPc CORPPBSBEFC (Bt - (C) and (D)

a%’l@'h' 1 TRNON 84 £8E r Db e B U Ve 181 £ e OTGRD 'o%tgh%léﬁ 1y2@4th an
t he pol yval ent organic group is further bonded"to a

geddp thaviedg sedvendr apdetiifies lbodd tévesnotiieh will be

described hereinafter.

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

group and/or a hydrophilic group contained in the

ur et hane- based dispersant or the main chain and/or

side chain of the urethane-based di spersant. One or

more urethane bonds may 8 exigt in the urethane-based

di spersant. When two or nore urethane bonds are

exkskentni Rhihererebhangakase di¢peRessant , whbheYwBBYr more
be the sanme or different. The urethane-based
diugpshaastbords pae exhaptet 13 She ar@thangnkird déppgrsant,

debBocuagate 300/ Qard L bigeuapgie and a pol yester

roxyl "group at one termnal and/or a
poIyest@hehavengaaehbdsedyngpempaat bet h foer exaapde, a
es of tgg i.l, SOC anat i ncl.ude benzene
BBy 2o PEo Gt Shean s BRETARST g1 RBOL0En g, Brangogyanate

b@aaean oll & 5@ e SIREY AR b &y d 12 HEN § rBubSOE YaBa & SN and /or
as uene- 2, 4-di i socyanat e,

t &l p@rlereg tsxg hasf@glsyaﬁamdrwlu SFeur? 36- didtdo bpamemels -
and to'ﬂﬁgﬁggeg'gklﬁﬂgyg gbg §ggoc§5%§%eaﬁggﬁcH%dPﬁazene

dllsocyana such as Xy ene IISOC anat es
1d2ixyplcgneal s diuchoapabeinzents1,3-diisocyanate and
2-xyl ene- 3, 6-.di i socyanat e,

1b§n%§pgn&Jé gléﬁqﬁg gtetoluene diisocyanates such as

1£310khene- 3,-3rdiscz9eydnat, e toluene-2, 5-diisocyanate,
1, 3-xyl ene-4, 6-di i socyanat e,

1t@l%¢m@n@q§ gqmaqgﬁﬂ%y%ﬁ@ngﬁyluene 3,5-diisocyanate; and
Lotmty! epgmarcd! 1§§%¥§%§B%ESE§ggB gﬁ.&%lgﬁg a@gggcgﬁnates
enzene t

triisocyanate |nc rii socyanates su
aanbéuﬁ&ng 1,,2-4ytlenies Qe paldtisocyanate,
benzene-1 trIISO

{
ban 26 £ 88 SGEYARICES 1 bt AeHELEPPr BodydikFagyanate.

sugh- x@&eh@|Q@E@d&a%o@ybmbk%QCyaBak?lene 4,6-diisocyanate,
t ol uene-2, 3, 6-trii socyanate,

t 3 derfdLeng -5 5ridid SOFARRRE 281 5hd

tql yene2rd -6 e idi3Qe3Rd8e .and other aromatic
tri'i socyanates such as xyl ene triisocyanates including

1, 2- xy|gmgm@l¢s5oﬁrthgogpaﬁgtérllsocyanate include benzene

1t%1X%E% %n%t% %%FX%%& %e 1,2,4-triisocyanate,

|socyanate
benzene-1,2,5- trllsocyanate 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
and tolﬁene—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,
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
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30 1, 3-xylene-2,4,6-triisocyanat e,
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 usedg 9 alone or in
conbi nation of two or nore. Exanples of the polyester
havbng arhydrommblganupnabf awe ber momal. and t he

pol yester havi ng dr ox ro at both term nal

el udeEseraL 8B Ondathays M o 4 BPSRNS o SubTeru BRgup at
tSEEIea&mghaqoahdteh€1ﬂah eSHek ﬁgv@ﬁbyaaﬁyakagygngroup at
havi ng a hydroxyl group at one term nal or

t bpnhnmsmln@bas yive lardst aetyréchanesghavhpd rebkmdrm&pgroup
Ofe tt%?x]nﬂ? ne(g)%] lpooctl'b tee:‘trrrmgfgilss sﬁ%‘ijl as po%ygﬁgrolactone

o
yproplo avi ng a hydroxyl ~ group
tﬁavunglaohy@ﬁbhylegnmmFUax aared tpaimiceiders abichntéfminals,

pol yesters havin dr ox rou t one termnal or
BohyveSFRPRarsodae Hadangoty YRS PEHE. FEPUBNARaPAReterninal

hayi pgta tE¥QE9§XE gheugo@ypeagleQEEBab gevRaGha hydroxyl
termnals and polybutylene terephthalate having a

hgefp@pyat greueEminge ot IMHhBPTBENBSEH ATt RPAYFSNdegsation

I s ayi r
BB eReY el ol P P HO RS etiinal or botn
aFehmhhalbeBWBMabs @ayybehgie@e&ﬂmnephtHaianmﬂhawﬂngna
of two or nore. The uret hane-based ersant t he
pR¥SEREYIINIERIPOART PERE FEFEY-RGY O ?)é% "Hﬂ?gﬁ
aﬁoqg%%%yu@nélt%@@%@m@haataoha%dng aohyha@kgmegkampnat one

roxyl group at one terminal and/or a polyl actone
héewmgnalh?@r@@ym Gestdnat spot h term nal s,

particul, EEX g%ﬁ%@%@@!&é ﬂa(zr’iﬁg;t EOHP/Q%Q%@ ﬁg‘éuﬁ at one

t ol uene ||so and aprofacto
hyeroxylal @m@ttﬂneaste mbyeetmﬂaia\mw @rhydroxyl group at both

PORERELILAEL 1% LU0, 2SI S UM, B P e more.

i ncl UdeTh@lW%%Md%@EQEBﬁKMDthéfpﬁ%r@1nvention

Ltd.)., EFKA (of EFKA Chenicals BV) and D sparon (of

K&§up,5@ge3;@}g%y acgeactlon product of an aromatic diisocyanate
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
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.) .

- 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.
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Ltd.). 30 Mw of the urethane-based dispersant in the
present invention is preferably 5,000 to 50,000, nore
preferably 7,000 to 20,000. The above urethane-based
di spersants may be used alone or in conbination of
two or nore. 10 A (neth) acryli c di spersant conposed
of a (co) polyner of a (nmeth)acrylic nononer is also

pr ef err gd(asthh&crdi sped e rsdxargpmgsosdd idfea (co) polymer

(meth)acrylic dispersant include_ 5 D sperbyk2000 and
DP§per Bylﬁ%@@fcwfllsvmowmerul& PlSth@Tes&FE sOméth)the
ag& Fbgsgh§persants may be used alone or in

nation of two or nore. The anount of the

dusperssnampéed b phepdmeta adryéepsdoﬁp@ﬁsan@oﬁ@pénﬁe

15 pRrpD Bt Bb b p Bt <ARl: (ghorbR b 0180 -

100 par treebybawed g(hdetﬂnaﬂry‘mrcedﬁ[sgfeﬁsabﬂt)s that @& ised alone
parts by weight, particularly preferably 10 to 50
D8It $NhFOMPLGRE 1B odd tH® PEO™MSHS's by wei ght of the

pi gnent o Whenohile BFOYRE d@EpEQ%aﬁksﬂ%%%a%b b%eb%&%er
than 100 parts by weight, 15 devel opability may be

i dpapeegiothefsal veh@r@s‘edsmfoh pasereamgrrrﬁeltpuogw@mrbon black
S%Bg?%@g?%ﬁ 1,05 BAELL! 6R11 40 3P Ol MaRt URRLe! Breferanly

I on sensi I ve

CONBosSd ulwnpabtsrbwvwbhghe desc mbee ph@f@raﬁ]}aij(er toZﬁ) parts
The ampunt of the sol vent used to}Prepare t he g
dPy¥peeigbh. iR2BrFetablty BEF R LRar? §3d§' By weight

WeLahls oI pQQ%E%}?Wé&g&QOOEQk%)ElﬁﬁEh\? bywMeh HHe amount
based on 100 parts b wel ght of e pignent. To

ppépahe dis it 1@1 spaasirorthigp ddingpax tsedy melilght,
S3pEBRaREALE Sty S0 gl P19 2 0 et of
pl grrent Thiexeoll sahtitised torEpaiaghe pignent dispersion may
%l Vegéng:?ga? tgclb Sépgéfegktpﬁs?éc‘fr aoblp)éepare a liquid radiation
sensitive resin composition which will be described
hereinafter.

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,
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
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.
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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 0 of the capacity of the mll, and
the anount of the pignment m xed solution injected is
preferably about 20 to 50 O @f the capacity of the

mll. The treating tine is preferably 2 to 50 hours,

nore preferafarLehe gl%mémassp&sféa Y SRAN 511 mill,
pi gment dIS ersion by using a roll mll, a three-rol

nil Ehseearpwe- méLL /Kl B tyoayed lt Bidlx l&ndlseéﬁ $pemde and

‘ .
 TBLOREI N BneRt 4100 BAM A brlicradiy bhile it is
t beoilptiewiah bebmeag waltes os phef dri&klel.y 10 m or

| d t.h h f f bl baut
55, oBd e, BUSE e, B AL PO 108,
hqgr m o?nigsgregﬁ&agh¥ ghEQrgﬁghQHfée 19 prégérablgeabout

-‘al kal1-soluble resin The alkali-soluble résin in

pﬂéséiﬁn/ﬁﬁﬁént Toe FEeabipgshitidd RgesegRbEy 2 to 50 hours,
fRLesented Oy ihe gBoys %% Gl (i) or (i1) at at

| east” one term its yrner chain (to be
referred to as "resin (B)" herelnafter) 15 In the

for Ias exanpl es of the al kyl group
haV| f1%8&2058&&b&ﬁ &E5HE represented by zZ7 and Z2

i ncl UdeTHBtQY]'caDIOQI@luBIQYi'eQ:[I@Lhﬁl trhdorpm@xéler@r @uRention is

I -propyl group, n-butyl group, i-butyl group, ,

secreaw hayy up 2 srw@yregrssﬁntﬁdp%m%ne Gres formula (i)
QE%XF)QEQUQt e ggtﬁhegEgyﬂina 08@ QELY 09 HP) chain (to

n-nonyl “group, n-decyl group, n ecyl g
nbeetredeeced gpoag,“mebenad@dylhgm@up@fmeadtadecyl

a1 ot | EongHFobar BUNagr Gt HAvi(hg) 6 £EUBLERr Boncre =Lyl

algedhpr BAKeBgNL edoby0ZtaapenZ2t bnel tepre@énpb@nyy z' and z*
group, 1- naghthyl group, . 2-napht hyl group

1lélﬁ’t1h1|d§c'éﬁ RY §raispp o &bt SEQHQP rngbUﬁPY]b@ﬁﬂJiP 'gi6BpOPYL
andouphenebiyl1969¥Rp, i-butyl group, sec-butyl group,

t-butyl group, n-pentyl group, n-hexyl group, n-heptyl group,
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 2z and Z* include
phenyl group, 1l-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
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,
1-pyrrolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidinyl
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Exanpl es of the nonoval ent heterocyclic group having
3 to 20 atons consisting of carbon atons and ot her
atons 30 represented by Z' and Z2 i ncl ude oxiranyl
group, aziridinyl group, 2-furanyl group, 3-furanyl
group, 2-tetrahydrofuranyl gr qQup, 3-tetrahydrof uranyl
group 1 pyrrol e group, 2-pyrrole group 3-pyrrole

;E}rBP ol %‘i%‘%' 'ér%' gr ou%r OLip»te?c Pg)r%bﬂylg 'Y,

ou pyrazo e g
23Pebmahhgﬂmppwanmylggm@pp 34teetahyﬁdoppyaayylggoopp,

4-te rah ropyr anyl QU 2- thlanyl r.ou thlanyl
grPobpt ggy 9963& Lo TPy I 'yl g

32%5;&&@&)&5119@&%13 -3pwr<1|dr1yiylgrgqu:mp 5 42p@;xp_em@r1mgroup,
group, 3-pip errdrnyl group, 4-piperidinyl group,

22mBi PRETLAATY 1 eéwpané @lmr&ﬁdmyﬁyrgrmp PE)P&Fdrdéélyl
ngrbtr , 2l QM 3l 8 GRIRAR 13LRHE M

noval'ent ar natlc hy rocgrbon group having 6 to
car bon Ekemplascbif heermlikywlabrptphsterng fctd ngramkpon atoms,

alhE MR SR B EATA co 1s

SBEbonCa&oQb Gﬂb,thH nBhbvaRéht, het@2o5Al iBlgroGp having
(=0 N (R1) , (O)((Pl)Zor-P(O)(Rl)Z
r 8pites it @cromﬁ ZONGE tAnds Of GRS REAT a8l Gthegsqtoms

o1 g%se%tt%rasbg%l gﬁdtﬁwlall@/ﬁl gr@HPS RAUdIGRE T Oy 28" ) (R?)

carbon at ons e nonova ent’ aromatic hydrocarbon
gr @angonaa&rngca OON2B') Rt bon Pat=61s( oaﬁdztcbue ﬂbhwhr%mz

het er oc | 0 kN 3.to 20, atons nS| ting
of gglegy tgt%%é' gngngitaé agf rouPesnB?r%’rlg d for 2°° Carb"n

Z3tohes paet b¥ette &xwplgﬁo@stmmg(emwo Qoo dR ribavi Bgoms,
2 to 18 carbon 20 atons represented by Rl and R2

Iﬁ@@u@@n@Wﬁﬁpngr@ﬁﬁmaflﬁr5§@ﬁﬂcar§P@u§roﬂpﬁr@ﬁ@ﬁ?ﬁ 6 to 20

g%%%%onla@BE%nthgEH%Whoﬁb&&iéﬂﬁ”héﬁé%ﬁbycfidméﬁﬁﬁﬂs hav1ng
group, 1l-pentenyl group, 2-pentenyl group, cjﬁenten
an

grRoHY, 24- B&emen\ONGriEH NIl HHex@rHory Be@ms otdep atoms
d 25
gr%"exenytl%gfr(gfl&%c%'J Lgﬂgu%stP%é%%¥étgvgyfh2nalkyI group

havi ng Exbep2@s of the alkenyl group having 2 to 18 carbon
atoms represented by R' and R? include vinyl group, 1l-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, 1l-hexenyl group,
2-hexenyl group, 3-hexenyl group, 4-hexenyl group and
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
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
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carbon atons, the nonoval ent aromatic hydrocarbon

group having 6 to 20 carbon atons, the nonoval ent

het erocyclic group having 3 to 20 atons consisting of
carbon atons and 30 other atons, Rl and R2 can be

suitably selected fromchloring atom carboxyl group
cyano group; alkyl groups having 1 to 18 carbon atons

( @%eluggl RGvAhEYle $L0YRS AFHIR ak dnfd ) 2R kP RRIbv AlRTS)

, _monoval ent aromati ¢ hydrocarbon groups having 6 to
18eterbeycationsr ¢ens hagiing dwoldladmmsagonai sEing of carbon
hydr ocar ban rQups. havi to 20 carnha t .
afy?goﬁf‘n&? g%?e h(‘e—"t%é'wlrr[)n&:yc‘:alxl(:cll%éjll(ralcr)lgpg[1 gyi%r}gle% ?‘c?%%?ocydlc
ageERpeORaihgnNg ©b Zardtsms aias snichidfercaat@s atoms and
(‘excl udi ng nonoval net heterocyclic  groups havin

3to
20tRESNBLEBASI 3R YL AN R IFGH PR BAY 1802 5otk fecadboms ptoms

aRd RekaRkld 5 PEPS HAY Ngnd 1ok 18 dzar bajr et N (RY) (R?),
enunerated for Rl and R2; and -OR, -SRl, -OC (=O R,

- NC((RO) ORR?) - ¢ (=ODN(RY) (KGR, -BEROPRN) ¢ Rind (F2J=0) (¥) .
(=9, (OR,) 2.and 1P (= ( 2 e rated, f or
Lapkrased 80 2 Tehd Lt oPhen or BOTE{ Brp kO bubprdfflents
obfdithiesanie kiimds oraylilfe exdrtt &indsn mayl Bes Whsiistdatitedn a

group. It is preferred that the total nunber of
c&UBSH TGRS GFOURe t bFal SnBRBERTERIaEBAE Fhet RetRisBUmMbDer

ofr LAeLBAt £FOGYChI Gl QUR A1NnLRGeSUBSL Lt 4h8 i YUY case of
shoul d not be larger than 20. Exanples of the

mthev hesrtrogyedp chaypry an pohe b sthidiuted group should not

r%%yﬁsentedt Z'Oand Z2 include nonoval ent groups

arger 20, . . .
havi ng an- additicon pol ymeri zati on pol ymer chain
fornmed Exafpatslefishe mireowHsaittigabag lonpoyadolymer chain
sel ected froman a-olefin such as ethxlene or

pEERyeERE-t e Biref | 8¢ Ay ANCSMPSURARSYRRSEE IERYRBAE VoI an

ARtk lost YbeRReryizaYh ohapbdgmeucbhasn VidWthe 2Erom at least
fluoride, vinyl chloride or vinylidene chloride;
ueE ungasdragedononpount aslechgd freoiegl corolgfiiyl such as

aly (llxlhyq.lehee%tre'b L n MNSAHAL € va_l.lngﬂh Ao P%uch as
vi nyl "acet ate“or "al ;1 acetate; unsaturat
Ccalthaxeyle ©raci-thexlgh sas/ riemet;hhaiarwll italadcied sarch as vinyl

P ad 00l 6, PEbC, (TR Dl oSl b, 81 85, 00! ML aZracea
alcohol such as vinyl alcohol or allyl alcohol; ester of an
unsaturated alcohol such as vinyl acetate or allyl acetate;
unsaturated carboxylic acid such as (meth)acrylic acid or
p-vinylbenzoic acid; (meth)acrylate such as methyl
(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
(mefh)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
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(nmeth)acrylate, i

(nmeth)acryl ate, t-
(et h)acrylate or cycl ohexyl

-propyl (meth)acryl at

e, n-
butyl (nmeth)acryl ate,
(et h)acryl ate

n-

but yl
hexyl

(et h) acryl am de such as (neth)acryl am de or

nmet h) acryl anhde; unsaturated nitrile

such as (nmeth)acrylonitrile or vinylidene cyanide; or
canfugatlgdmidiegne smbhnaSh@ukﬂdhﬂne(Qn iﬁ@pfeﬁﬁﬂﬂﬁﬂdormula

monoval ent groups havin add|t|
orl 2&0@%&%‘%’#@5@%3 %ﬁfe‘i‘ |9rif°‘§30

N, N- di met hy!

P Qlt)SﬁJsh €4 Smoﬁ&vélﬁéﬂt? Ir1r1~°et

30 (

onvp

mer chain
1 to 20 carbon

| e rEhp 35919@ X'H'B @%Satoms

inthe formula (i) and ZZ in the formula 2) are
ea@nSplsd;flengacbf ;caanboall kwm@ @cmipOhlaer moms,0-2B" ear PHR")

atog&l ova
apg c on&
- GiRougr, -1prla)zo(1@2)gr5u@ar et tloadyt y_:;rrm@:‘ ereaﬂiczxw@ﬂudp,

group, et hyl,

oFStS - ERERY GF O

gr oup

R L G

ogyr rol e _graup,

K& Ryl no &

?%é;&&g?%at ?- Eg'rrole

razol e

thlan1no

group ofpdi féé‘i!llla('ﬁ NQ 0K QLIDartiRJ 18 1%, ﬁ.@)nllt%dni)f it serves

particularly I

m

ted if It serves as

a

nder for the

calsoraminday dod htds sollgwiantt (A)n aad mwa@lﬁpdrlty in a
?%f% ?E%%éag%%%%¥qukaé%(%i Ils%ﬂﬂkﬂ.gﬂﬁ'%%@%(¥ﬁn¥ﬁ

["or

r manu uring

ro

ces

Eﬁaﬁmﬂ@‘pm@fntt beepeast nmheBroioel fidet edldidriuBacturing process.
polynerlzatlon

r ESPAO RSy PRgtAR

;ghggxa Iehﬁﬁ:re

ensation

ol yaddi ti.,on _and pol ycqnd
IS%‘F’%“ fRIn dtiorgde %1‘38‘:/}61%?0 XBfpigation,
c @6@%)&@19:&% antPRRAXMonte raid de G hawhRNQH Geid

hydroxyl group etc.)) and/or an al coholic hydroxyl
gfome tiomede gxou® fifieat iexaae g ombenwl 93w, carboxyl

?%%%'%F}?o é%%%éguﬁg{lon%fﬁﬁggﬁgi 287 %h?%%ﬂ){ jngl/or an

t lad cphedent hydvertilogrothe pheéera@mﬂrﬁunthdﬁaﬂ:growpa and

Hoe R s St oF

u

bl e

TSI

polymaniizadienief fupeityialzyHepyrs ddicttter) .
conpounds. More specifically, it is a resin (to be

r ef er r ednt BhaspPresant irgenticer o thef PERFerraditREdh (B) is,
ak%@ ei%ﬂﬂﬂ@,e f%%%hhp%@vﬁﬂgmﬂﬁ\Mﬂﬁglli%oluble functional

group which is manufactured through the polymerization of

polymerizable unsaturated compounds.

is a resin

(to b

e referred to as “resin

More specifically, it

(Bl)” hereinafter)

having an alkali-soluble functional group which is

manufactured through the polymerization of polymerizable

unsaturated compounds using (1) a disulfide compound

represented by the following formula (1)

as “disulfide compound

weight control agent.

S
|l

Zﬂ___(:__

[In the formula

the formula

(1)

S—S— c—22 (1)

(1)” hereinafter)

(to be referred to

as a molecular

(1), Zz* and z? are defined the same as Z' in

and Z° in the formula

(11),

respectively.]

!
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25 manuf actured through the polynerization of

pol yneri zabl e unsaturated conpounds using (1) a

di sul fi de conpound represented by the foll ow ng
formula (1) (to be referred to as "disulfide conmpound
(1)" hereinafter) as a nnlecu%gr wei ght. contro

agent. SSI1 I 11 Z-CS-S-CG (1) 30 [In the fornula
(1) , Zpraﬁer%gdaéﬁaﬁlgﬁéeeeft Bﬁesaﬁeuahée EBmpbled ( 1)
formula (1) and Z2 inthe formula (ii), respecplve

5nc¢néﬁetﬁéaae%awémésu@ﬁmtﬁQS@ﬂiuwﬁhd@1§dmmmﬂﬂ¢Rr® yl

thlocgsgé &?Z?@%F%Q&%rqgkg' RFQ%le;S%%&F 29 yh y

thh@oaabbon&ﬂdd&ubﬂﬁdde bb&@44wmbhwwlppw&aﬁoﬂ—1wy35

t hi gcar bonyl |sulf|de bi s(5- neth razol -1 -yl
{ P e2reBanid dedqunidge, "EITa Rt P AA Y

bhﬁﬁ%cér@bﬁ?ﬂﬁ@h%ﬁhfﬁﬁbaz%ﬁBU3YM 5- trlmethyl pyrazol-1-yl
t hi ocar bon di sul fide bls(pyrrol-l-yl

thh@@&ﬁ@b@pwﬂddsﬁwﬂﬁdéean@lﬁu@Wﬁi@ﬂeddel di sul fi de.

8h§%%a@5%§§ﬂ%dlgﬂﬁ %nanﬁh? E%&J%%o&%sﬁps$%¥hde

yner e€re
aIkal|Iﬁaﬂubbee@enmlyneenthenennafpeefemﬁea.res1n.(B1) is,
meri zabl e unsat yrated co ound _havi ng an

aIfF? | FX8BPuBI e ¥ GRECISRET (§Polf &RdSar6thée as

CORQkYTRBLis2akE cUBS By?ﬁéﬁd KOPPOMIEE e TN P bbEYhakk ¥able
preferred al kali-soluble copolymer 15 is, for

e%aﬁptéraéeéog@my@@nd(bQVB@Qréﬁeﬁﬂé@lﬂos@éuble functional

e ERe A L Pl g B SRR bt

ran unsatura
carboxyThe panhydundelytprbéereédraémanm asluble copolymer

"ynsat.ur at ed conpound el naft b2
Bt NP GROTPIEr | SaBrEINESEu N Eeo 6 LB At ¢ I E5 be
r ebekaed b@l@bleua&@buymbed QQWp@@&@lthker of (bl) an
herei nafter). npl es of the unsaturated conmpound

( prathlé'laﬁﬁg atm%%x%ﬁ ag i AeHsyRpaRMne rialed garragylic
(ABLPH ARV (6 B ferred to as “unsaturated compound (bl)”

hereinafter) and (b2) another copolymerizable unsaturated
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-chlorocacrylic acid and cinnamic acid;
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;
mono [ (meth) acryloyloxyalkyllesters 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
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crotonic acid, a-chloroacrylic acid and cinnam c aci d;
25 unsaturated dicarboxylic. acids and anhydri des
thereof such as naleic acid, naleic anhydride, f
umari c acid, itaconic acid, itaconic anhydride,
citraconic acid, citraconic apBydride and nesaconic
aci d; unsaturated pol ycarboxylic acids having three
0of agoscgllbg&bhpgaeumtan@e@mhyﬁmsd%%chh%eof; 30
nono[ (et h) acryl oyl oxyal kyl ] esters of a pol ycarboxylic
aoi-d:ahrdvoxygp ol agrr oisrcd o ond (mptdups iudteas nono

2- (e I j -
ronol 2. CAbh SAE ST oot RS LRARaRhA M (megh)acrylic
(eetih) aenyl[at-daetth)acpellpydoxyarinyg 1&ucaimaxy agdoup
and 16 a hydroxyl %%ggp at both term nals such as
eP-CAPSY PR WYEIITG TR MRS Mt &G 1atE AR of
t pase ivndakukaed reemeaunds (bl) , (neth) acrylic
aci d, nono[ 2- (et h)acryl oyl oxyet hyl | succi nate and 5
w- car boX}pAeep UsisasuaRd afbReTRENAYECRA )a@Yape used alone
PREL L BBt el pod e aleye unsat ur at o
compounds bF) may bé used al oné ‘or in conbination of
two or BramplExaopl eheofinshéuwasatiucampdundndbind iflc2nde
include, 10 aromatic vinyl conpounds such as styrene,
aSKEMRFLS YiBHé, COBPRYHLS SIT Pén & L YFERGdr %xgvg{:i?yiﬁéyrene ,
PO HGHRBKT YR eRGe , Ar-Mydr@Ry sty P-HWaexystyrene,

m hydr oxy- a- met hyl styrene, p-hydroxy-a-nethyl styrene,
poshydepeyuiof-oeithydsitgrens vimmpyidglaxehe, -methylstyrene,

mvinyl taol uene, . p-vinyltol uene, - tyr

opﬁéy 5%?§F€F§ﬁé,yhfﬁ§?ﬁ%§ys Yfgﬁigéﬁﬁgﬂ%gﬁﬁ§f¥§$§$%ne,
oovviiylylend yplemet, hyil- vétnlygit.o 1 usnel, Ny -vamzsiltrodtuleyie et her
p-vi oyl benzyl nmet hyl et her -vinyl benzyl gl yci dyl

PR PLoR TNy B 1 A o R Shgrethok/srene,
ppviney hbeRzyrhdeyel, dy- vaniyabenizyderehyduet has i ndene

and 20 1-nethylindene; N (substituted)aryl mal ei m des
SWCngylbﬂpﬁ éﬂﬁtFﬁﬂePﬁﬁﬁéy p-vinylbenzylmethyl ether,

i
NeQshnen eeyRRamkmleiimed®er, m-vinylbenzylglycidyl ether
N-m hydr oxyphenylnmal éi m de,
Napdhgdv@nybhenyyhguycﬁﬁﬁé,ether; indenes such as indene and

l-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,
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) suckxés;polystyrene, polymethyl
(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
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N- o- et hyl phenyl mal ei m de, N-m net hyl phenyl mal ei m de,
N- p- et hyl phenyl mal ei m de, N-o-net hoxyphenyl mal ei m de,
25 N-m net hoxyphenyl nal ei mi de and

N- p- met hoxyphenyl mal ei m de, and N-substituted

mal ei m des such as N-cycl ohexybmal ei m de;

macr onononers having a (neth)acryl oyl group at one

t %@kﬂ%crg}fla@epowwtﬁol (BR¥hIhcERAlR ot & B @il hyl
referred t0o as nmacr onononer herelnafter) Such as

pdmyshyaewlapm,y@ehmromrpmlh) a@rtw atcerylate

0 B MRS R, P LA A8
(meklhaecylyabee, ethbfdérm&tybmmyl ateeh raqﬁyomﬂe,
(n1=:th)acry|ate,l i - propyl (neth)acr{late n-b

RerhPRCrYPRET ) (BT A e Alie (meat eyl ate

(%%hablaQEEEﬁt%cr&ﬂg%Eyl kR34 YinflcSy) acrylate, phenyl
2- hydioxyet hyl (freth) acrylate, "2- hydroxypropy

( rfeeith) acgy!latte?, 2SM¢9C@W|¢;§MyI merrdt) e rycdeydeat e,
acrégroé& met &1%& eﬂﬂ%%%@?@gﬁ§leﬁgp q&tol

(0)'4Y; acry
(nmbhhaabyyahee, hemhbkth&bhhgaémbageycoyc|mhenyhcrylate
(nmeth)acrylate, phen

2%@9&9{%@@%16%%‘}0% %ﬂéacr;rzylﬁ%owﬁéhﬂwdenﬁpnylene
aglyc8Le m@%mawlﬁtt@/l QRSHINGAl (meRl) B)cr?lra)tleﬁ}t e,

xytrlethy ené glycol (meth acrylate
rrétfhgwépdﬁy Refe 0§l 3}@@|ca@n@rb')l doephieerylate,

(Rt A e Bty (eI AR, RO N o
(W&Ehh)ae&yﬂate”'uﬁsﬁydraugdamphﬁﬂﬂX%proayboxylatessnuﬂlas
neth)acrélate andralycerol (meth) a | at.e;

uﬁs&@&P&F &Ydni (A6 ﬁFIEQFEGXyPaFé§Q§ apdnpethyl
2-(@iitnoakthyl ateEt B)- s Mppaiopy 12 - (dictel) Rdragmatest hyl

neth) acryl ate, 2- an1nopropy| (neth) acryl at e,
22d@¢é\@ﬁwﬁﬁmﬁmﬁ>ﬂﬂ(r@@ﬁﬁ a@rrwlétt@ 3-ALRGREOFRYL
(W%E%Lﬁﬁ %&qg%ea%%d33dﬁqﬁkkh Car Q@ﬁ l(W%EQ% )acrylate;

['at e; “unsat urat ed yC| ates such a
ghmsadykazed(méyhﬁd@ﬂyhat@oxmlmﬁbsc&mb@waagdycsdwﬂ as

Vln thcetagege'VIn%ylpEggbgg% e%lg%chbg%y%§£$laggetate,
v1nyl 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-chloroacrylonitrile and
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.

Oout 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
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unsaturated ethers such as vinyl nethyl ether, vinyl
ethyl ether and allyl glycidyl ether; vinyl cyanide
conmpounds such as (neth)acrylonitrile,
a-chloroacrylonitrile and 25 vinylidene cyani de;
unsat urated am des such as (ggth)acrylanide,

a-chl oroacryl am de and N 2- hydroxyet hyl

(pebblacnyhay decrandeal i phati 6f COREUHALLEmEheREEsSUCH
as 1, 3-butadi ene, isoprene, chloroprene and
| poprenysentomacropeongmMe30 andt pofl ymesde lud gty acaylate

d t I\ i, t
CRERURARE s 50 SN VP e
( Neshpsadryltate madkliyli dene Nt paenyllaiad e indday land

th | ate, _pheny| th l.at d |
n6TRACRF A FPARITARe S5 BATERENATY BreSrRE. ot

of the ARErMAOTRIESturRRYSESHEEEnaBCIIPRAYE e Y¥Ed alone
pol ynmet hyl (nmeth)acrylate nmacronononer are

part ioukcambyngtdosy odd twan@romMoref- the N-substituted
mal ei m . i1 . a .
N-cycl o gxscyl}e[r\r%fgglgrgnxéeﬁgféﬁpla?}’i ggFg)rﬁeyfepl}re%%?%}éa.llTﬁglUble

abope lymeat rat ¢d, chopotwaisp(d2)a npdigmesed tal brereferred
in conbinationygf two or nore. .In the present

i kPeASi 0 ATPREYdr §FOMPe§ CRERANI NG, ISR YMEGp Ay (1)

| ferb@nagxam) f 3 GRPRMTEmiki@rke Jef@inedt 1Ras® ahe
"car boxyl group-containing copolynmer (I-1)" o
hensataresel gpmponpAofel eatfeuFeoBfthigronp ceasisgiag of

gg%%kgégk%glgg %g%ﬂ sel ected fromthe group

nsisting“o metH)acrylic acid, nmono [2- (neth)

aapyod2l-axngehh piclr ydwgydioxgtee hanid sifecinate and
wW- car boxypol ycapr ol act one nono(neth)acryl ate and (b2)

af® - QAEFRSFYRITE YHFRAURR N S SIPIEUME (e el ¥5 GG hP2) at

gneuRt ©fRsS usisiafreft efolcrsictiede sEIRREINE@ M the group
pol ynet hyl (et h).acryl ate macr onononer,
NEpREHFItRRIGeiOh @91y SNYEFEIco ReSHIRANEMEde POlymethyl

2- edr@yet Rl o AR ortioredt e N -2 8T 1 eimide,

(et h)acrylate and gl ycerol nono(neth)acryl ate and
N-cyclohexylmaleimide, 2-hydroxyethyl (meth)acrylate,
benzyl (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
(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
(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
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optionally (b2) at |east one unsaturated conpound
selected fromthe group consisting of styrene, nethyl
(meth) acrylate, allyl (meth)acrylate and phenyl
(nmeth)acrylate. The preferred carboxyl

gr oup- cont ai ni ng copol yner 259(1-1) Is, for exanple,
a copolymer (to be referred to as "carboxyl

gbpHRoaaNl & NbDY SOPLEydElord ud)sathel@isttbapbudld salected
nmononmer. m xture of (bl) an unsaturated conpound whi ch

c SHOR e QF‘F@H@) senyiseingiof atyapnesasitna (eskpoAenylate,
aQQngptMQQ a%r late and ﬁthguCCmeth acrylate.

acryl oyl oxyet I nate and 30 (b2) at
| east oEpeumﬁatueaaeplesnpﬁundeseaebbaylfgmmupheontalnlng

SEOTFRFE (¢retn) BETYFE: 8 RAEPONBRGNEF, Mtk acrylic acid
Naﬁﬁeﬁyh E@k?b@@yl Nm%i@l@ﬁ&&ﬂb&@ eid¥pdaymer of

2- hydr oxyet h nmet h) acrylate, benzyl (neth)acr | ate
ar{a\eghye@mllﬁoﬁ@(lﬁet RPAyiSHYEEsea g CEPNomomegh andy benzyl
( § ne.

(REbeBh oS53 SIS EHE PR SOTROUDLy SEL SIS b9ty

admythmecryabtﬁlm@wgbmp@cmykapadaMQDQWén¢Meth acrylate,
(et h)acr |f|c exanp (is of t

g IC888 é’B‘ﬁtyfaP% < r(]rae %%Ir%il. %/?nﬁ‘ ZI( 5er,| ge lﬁ%rtgf)) a¥: rylate and

CeR9EFen abnoTRichhacicyilatasi dopylgmethydr oxetiH)Herylic
(neth)acrgéate copol.ynmer of (meth)acrylic acid,

PAFY St y e SFRXTSREWOMEMeAid AsewAdte et BReasily| at e,
Cq{?@t 'Y‘a%r?zf aQ:IéEt IE!)O h/*‘ 'rc o%c' %et-ﬁﬁ' ll'l)@ acid,

(nmeth)acrylate nacr oner and benzyl (neth)acryl ate,
10 -twypooxyert hyfl (neth)aaawﬂbme andjsuxaﬁgﬂ, copolymer of

th | at.e and . @ cer gl neth Iat
cg‘ﬁa g?ﬁ&& &t *CmtHy ac%ﬁzé’ Eie& ?‘ﬁ%}'z} gyé"t% glycerol
(]Emhb)(aﬁ;cw atce:yaratiephercvploly(nmt Ia;)fac(mydtai ecrydia ywrEd,
0 met h) acryli.c aci 2- hydr oxyet hyl t h)acryl at
RS PhR Ryl SRl ash viE s Ranple Gt dyiate,
be bﬂyﬁ@%tBfagﬁyi@$£c§@ﬂ1@hﬁﬁﬁ{0 olystyrene macromonomer,
nnno(neth)acrylate copol yrmer of neth)acryllc aci d,

22hWﬁ§WéﬁﬁW1( rfmelﬁﬁé@romygftaéea@@doéwmﬂyl (meth) acrylate,
poI % e\fl gke(me&?)ogé }??{c %Ic'hl( %))%lé/?‘%{'/cﬂ})lc (ﬂghﬂ') acrylate

ene macr ononone

( machrpachpynetre an&ﬁdmmxyet®wﬁtHﬁ&¢mybat@1ate 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,
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20 copolymer of (nmeth) acrylic acid, polynethyl
(nmeth)acrylate macronononer, 2-hydroxyethyl

(et h)acrylate and benzyl (neth)acrylate, copol yner
of (meth)acrylic acid, N-phenylmaleimde, allyl
(meth)acrylate and styrene, egpolynmer of (neth)
acrylic acid, N phenylnaleimde, benzyl 25 (neth)

agbybabe aedh$hw&9m@ylagpakﬁyﬁnsghc&ﬁa&e) acrylic
aci d, N—cyclohexylnalelnlde Sneth acryl ate and
Yy

sNyphraylmagdsamyaer ﬂlyﬂethﬁbrﬁpu a¢iedand styrene,
y I zyl.;get h) acryl ate and
s?é%engagéo%gﬁ ﬁ%?hggcfxg %)acry ic acid,
hmphenyLmeehmadeylbyﬂbxwetﬁglqmﬂtbﬁaamﬁlate gl ycero
?ﬁgg ?8¥E§Pﬁ8g&gb§ aggngaﬁremeth %%@%h%te and styrene,

neagbz a%tBkaqmﬁkayb@&thﬁybha@CCInate benzy!
h) acryl ate and cerol nono(neth)acryl ate,

cmgapjﬁeﬁmeéh>eﬁﬁvﬁpaépywﬁ@haéﬂ@uczenaﬁ@no [2- (neth)

| t | I
?§;¥kgggg§%§g@$%%&aﬁagLQ%éﬁylcgg%@%ﬂg qg?%k%‘%%ﬁ.%tyﬂene,
(eepblgoeyl o€ doiedh)monyl[iz- acriet,h) acryloyloxyethyl]

HARCL9r AN Er) ARpS M S E P Ay PR aci €

mRne %16&@&? &Qﬂéhﬁib@xygbhibhsMﬁ@tﬁab@rylate and styrene,
N-cycl ohexyl mal ei m de, allyl (nmeth)acrylate and

sepfeREPOlYBES| phermeth) peEh)ldcr fidid aci d, 10 nono [2-
( a

R T e e S G B TR
sNyphaaylmaﬂdlmaﬁeLybenzgﬂ ((metth) azeyylaite , agilycemmio

[ 2- th)  acr Io | ox succi nat e,
Nmﬁﬂéﬂﬁﬁﬁépgfﬁ¥&§, b I)é ‘acryl ate, glycerol 15
nono( mespeacEytatranplest prenke Spebbkit €xauplesnebining

t he carboxyl _group-containin olvirer (1-1) include
A COBBARTREL (3L noRe] At A i Phesgter BE (mbthtacryiie Eeia,

WerC AR R M GRRAY AL M UHI B H M AR e

N-phenylmaleimide, benzyl (meth)acrylate, glycerol

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

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

2-hydroxyethyl (meth)acrylate and styrene, copolymer of
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N- phenyl mal ei m de, benzyl (neth)acrylate, glycerol 20
nmono (neth) acrylate and styrene, copol yner of (neth)
acrylic acid, w carboxypolycaprol act one

nono(net h)acryl ate and 2-hydroxyethyl (neth)acrylate,
copol ymer of (neth)acrylic aeghd,

w- car boxypol ycapr ol act one nono(net h)acryl ate,

p%&%hya%wl%c %.Q%nomirca%}@%&l)ﬁ}ca(ﬁ%ﬂé)é&m@ ate, 25

copol yne (rmeth) acrylic acid

wn@ap&@%ybé aféaéﬁéﬁacb@ﬁ@ylwdﬁ@t@mﬁyla&ﬁ/ lBgde glycerol
= |
EJ%M B@éh (ra é/lﬂa%‘éryc #e 1V OIGRNQRRA ) %]%‘}gfig%zﬁcm

acry copol r-of (meth) acry
W&ﬁb@@y@@q&m@do&mamm(mdﬁmaqﬁﬁae benzyl

Capbwéacr e aQ%ﬁ%bﬁ%&%&?@EDno%ﬁg&%&%@ﬁylmé%h acrylate,

WEB§6Q9%£905fC@Rﬁ91Qﬁﬁ%ﬂ%x:E@H@LmﬁtBi?ﬁ&*&@&@ycaprolactome
2- hydr oxyet hyl Sneth )acryl ate and
y

(m@pﬁ)@@m ats adgol Wéwswrﬁm magc,rmqn@“@é d,

Pr @2 ( eth atg
2- hygroxy hé&%(ng}h%agggpg?g%aﬁghg%sﬁé l, ?ﬁﬁo fﬁé?late'

otogbly@ﬁetbiammwhwhdryxhcmkﬂﬂrbmxyanbyxgpbmyaapenEactone
nono t crylate, benzyl (nmeth)acgryl ate .a d lycero

TPl e et e B a T b Tt e, Fa Efh8homer,
WQCR&BQbXQQEEQQPVQk@%b@@%yﬂﬁ&@(@&Ehk%%&»&at&eﬂi )acrylate,

2- hydroxyet hyl (nmeth)acrylate and benzg
( weph)latey af e(metdopstmieic efifme®hyasbpyypelyepgrolactone

m%ﬁBQQéXBQE% a@laCN°?%en§ﬁﬁ%§%ﬁ%ﬂh@Pr%hﬁ&q

pol'ystyrené nmacrononone roxyet hyl
(ﬂmbhhaabywaa$&ﬁmﬁBeyzyheUnﬂprumqt@ﬁenethﬂnﬂgykﬁcacid,

E E cryllc |d m#carboxyFol{C%prgkﬁftone 10

nmcpa&nga&enelmadhydm@my@ﬂhMhe¢mebhh@dbybabmdamdyrene,
benzyl (meth acrylate copol ymer of (neth) acrylic
a€PROLWIET B Vﬁﬁﬂyéﬁﬁﬁékﬁb?8ﬁé- ﬁﬁﬁé(ﬁ@%ﬁ?@éV?PQF@lactone

NrB RSN PRl %Iayyci%teal hotleyloTRiHRk gqm a)ledfl qand a3tiynene,
copolyner of (freth) acrylic aci

mefcb@wgmlw@qi &@V@fﬁ@emmcr@frmla@lfyir@ﬁtéﬂ acrylicacid,
hWI el%m%e% &Cr I_]le rrntgc}a@(%:er%)aatcery ng est yrene,
WNC&Wbdb%ﬁ&bﬁﬂﬂﬂ@dhﬂ@bonbenzyl (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,
copolymer of (meth)acrylic acid, o-carboxypolycaprolactone
mono (meth)acrylate,
mono [2- (meth)acryloyloxyethyl] succinate, benzyl
(meth)acrylate and glycerol mono(meth)acrylate, copolymer
of (meth)acrylic acid, w-carboxypolycaprolactone
mono (meth) acrylate,
mono [2- (meth)acryloyloxyethyl] succinate,
N-phenylmaleimide, allyl (meth)acrylate and styrene,
copolymer of (meth)acrylic acid, w-carboxypolycaprolactone

mono (meth) acrylate,
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nono( nmet h) acryl ate, N-cycl ohexyl mal ei m de, allyl
(nmeth) acrylate and styrene, copolynmer of (neth)
acrylic acid, 20 w carboxypol ycaprol actone
nono( net h)acryl ate, N-cycl ohexyl nal ei m de, benzyl
(neth)acrylate and styrene, cgpolyner of (neth)
acrylic acid, co-carboxypol ycaprol actone

MRRRCTBLMIRE Y ke N PR RHHAN @i d@a thenzy|

(meth)acrylate, glycérol "mono(neth)acryl ate and
sty pheay 128 ledpdidene bepzylndmet ha@opvilatsciagd styrene,

IR BB b oot PO B PAZBLN B Bygperotaccone
( M) (@ertyl) alceyanrdegl ycer ol nmono( et h) acryl at e,

copolynmer of (meth)acrylic acid, ,

WIRRA3xy BETEe &5 oI Loyt oe eIt Yid foGrR T tEer v at e,
”W%[y%lgﬁ%g@)lnéQ@iln@&texléQHW' | G1446)RS1ate and styrene,

I
N-phényl mal éi m de, allyl (nméth)acrylate and styrene,
c apglojyserobf ((metth)) sarywl i@ agdidd, o -carboxypolycaprolactone

ﬁ%ﬁ%&ﬁgéxﬁﬁé%ﬁﬁﬂgggactone nmono( met h) acryl ate, 22

acryl oyl oxyet hyl ] succi nate,

Nihe(2l-neleeihyiade;y logn oxy ohiln saerafnatte ,and st yr ene,

I f , Li id,
o GG PAI T SBEAE 1 GRE o BEReH RFA¥AF& ndsstyrene,
MR [c%%ooﬁ%{el}) ACT (W) @8N lacsiigcei nat e,

N-cycl ohexyl mal ei m de, allyl” (nmeth)acrylate and
s e oxyradotaarero leic taret moracimdtin) aoiyd,ate,

a- car hoxypal t i rylate, nono
B S S B Vo ekt

NG tleoly@ xaplles hetided , d e nfzenz Vimet taltrgdaest ey lardrol
styrene, and cqpol yner. of (neth)acrylic acid,
CBEEﬁﬂﬁﬁ%§ﬂ6F§€§ﬁFﬁlégﬁbﬁéy ‘met h) acryl ate

nono[ 2- raet ph1gmeyhexkexyet-AykibsvgcCichat @olymerizable

N- phenyl mal ei m de, benzyl (neth)acrylate, glycerol 15
NBRGERTREEES, PCRPOURRY Pefyiienén P& adeiwadrida ifactional

f@&k%poﬁntQ%epQ%%q%FHéQQ'%s preferably 1 to 100 wt%, more
preferably 5 to 30 wt%, particularly preferably 10 to 30 wt%
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.

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
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
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unsat urat ed conpound havi ng an al kali-sol ubl e
functional group in the resin (Bl) is preferably 1 to
100 wt% nore preferably Sto 30 wa, particularly
preferably 10 to 30 wto 20 based on the total of al

t he unsaturated conmpounds. W t he pol yneri zati on
rati o of the polynerizable unsaturated conpound

hayi fgs an Eehubé_‘a@.hepl £n fa&h”&iké’ﬂﬁ'déf teg;éxsokomé obtained
than 1 W% the solubility in an al kali devel oper of

t hékadbt-@uqied:hees:qpqia»ynero\h@rcor@ Tee doigdt y rrdnely drhe
ratlﬁ %%_%he o%ynerlza Q§aturated conpound

Qﬁlﬁ%l un I'onal group in the
al kal i - Aodiel@belpﬂpohwﬁarsubgeqmeherlgzbgyvéntcm $01ymed¥s zation
nmore preferably 5 to 30 w % é%rtlcularly preferably

169%0 the WMew %n Athdheott@sidt &@Y) the unsaturat ed

30 conpeiads.e Whengihe cepgey %Huzf%tdt%erdatayo t®fe the
pol ynmeri zabl e unsaturated conpound having a

aploalymaoiaamlem fq,ﬁw@tqlofmmrlgaam;ﬁ |@Saﬁmattehhrcqnmu%ds
t he s b|||t n an deve Lg f. t oht ai
alcl?éjl %t gpoﬁsirlr%r nja Swer % ek% raeéé%%e of

cap@hamea&z;&blmefﬁia@mﬁ ﬂmgh@tdxhand% dlébﬁlmlde thepound
SO|ubI|It in an al kali devel oper of the obtained
al /i -EBFESP@ c 56| FrEHPLEEBRESSPREE65h PYh EhEhaPele framula

patihepp $hape; Feyn e dumd retho AtdesgELPbhOntdSuinal of the
subsequent|ly given of polynerization 5 for the

neufrest (od yofen fihaligsi n (B1l). The resin (B1) can be

manuf ac I (A [ I ri

o S soR U EAE P15 £ERLE races
acmmpomﬁds mnthheppfésﬂmmecﬁf theradsuaflﬁelqampmumml(ﬂ) may
initiator and a disul fide conpound 10

t e Jroipsr fesent By ehe o an (a.C)t T3t ragical

(iait) the IgHdWAdU GRG0 f It&ﬁ\astpcqrwéxerdnm{ of the
formed pol yner chain. The polynerlzatlon of the

pol yner |Izla§hé gasat of at Bang grsbiarls B Wlp?raetsléﬁbe when a
e Ll SORAUTo( RIS, ) Bactivate an
active rad1ca1 such as a carboxyl group is used as the
polymerizable unsaturated compound, the resin (Bl) 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
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 radicai
polymerization initiators may be used, as exemplified by azo
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),
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at the gromh termnal of the polyner chain. In the
case of living radical polynerization, when a

conmpound having a functional group which may
deactivate an active radical such as a carboxyl group
is used as the 20 pol yneri zabRé unsat urated conpound,
the resin (Bl) can be also_obtained b¥ deprotecting

t Be2f upgPPBARAR  §roapetbrilpaegonifgrife)pol yreri zabl e
upsgt u ftey Kried
ogfQby59§§?gggrﬁ8EHﬁx9fEnctd@ﬁ%ﬁﬁ?&b&%%&%ﬂlk§1§@>

egt er rhzohtiedn - hataaquutedleo ag,uo6 - pzebest4kpen25n01c
deactkvat| n of r adi cal

wt h
Lernf e Eabasdckay et RE e Ers LD oot 1 at or

I 5-3¥LbablYazeglectodnapeopdineg to the types of the
pol ymeri zabl e unsaturated conpounds in use, and

géneéf aREgbikAdANmEsBYEaN- (Bolly medisA RydsexyRiethatlor -kagirox
b i e 0 S
e R e R U S AR
ipkbpabnamldenposed of these peroxides and reducing

en S. i nc

OBISF%BE&F?NOH %g@gyApgﬁfso%utylamldlne)dlchlorlde,
2222‘aéQBb&éKQOQM&MEQBpEprﬁh dd4hloride,
2,2' -azobis(2, 4- dlnethylvaleronltrlle)
2222'aéé@b3€4Nn§fhékWEEthGPﬁéﬁﬁVP@HﬂéﬁéﬁﬁtnlIe)

29 5)35%B%§Q%2b g AL O 14 s 20 Q?ﬁ%%h&gwtan%&ﬁroxy

azo ohéxan

'2e¢hyhmpybpzoham1d¢anopropane

222 R TR BN Bl B A ) e o

lgnaﬁlaéls[Z met hyl - N- hydr oxyet hyl )  propi onam de,
2,2'-azobi s(N, N -di neth Iene|sobutylan1d|ne)dlchlorlde
2,20 -22901548pMeL LY AVi ROPYIp QAT YR BFPgecnamide] and

25 22vaagéb§éM1Bbehyﬁgnxb%nab§99%51@an1de)
2,2"-azobi s(2-nmet hyl'-N-[1, 1-bi 5(hydroxymet hyl ) - 2- hydr o

Xy eth?h?pcgga@pgnpg§9x1des include t-butylhydroperoxide,
ggaaégéogyagépg§5§x&éw-klbhtehsg@xgagéxg%g@%k>%L%&kyer
peroxybenzoate, t-butyl peroxyoctanocate, 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
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
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,
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15 i onam de),

2,2'-azobi s[ 2-net hyl - N- (2- hydr oxyet hyl ) pr opi onam de]
and 2, 2'-azobis(isobutyl am de)dehydrate. The organic
per oxi des i nclude t-butyl hydroperoxide, cunene

hydr oper oxi xe, t-butyl peroxyggetate, t-butyl 20

per oxybenzoate, t-butyl peroxyoctanoate, t-butyl

PELOX YIRAMANEANA LR 1 dt sl Yis 1Eh Db SROBEHEARL 8 adidll bt her
peroxide, ‘t-anyl peroxypyvalate, t-buty
peiwiypyvarate anddic ye@ucpagosiiger -benzoyl per oxi de,

1’1"biS&E'gft¥£Q?éo§¥&%%%i?gg%gﬂgrﬁggtggn in't%gtors, azo

t - but yl peroxypyvarl at e. asedinrtiato

cooppseaddsf spehorisdes 2ard zobdducoby tgyentis rinel ate a

m xture of ,hydrogen peroxi de or alkyl peroxide, .

D8r 851 BPOBE Spier BAPBBRERY [XAICPPEA L2ale) SR RATiHosdRTLY

]Sbkr)afe%hrga berankdehywie sdi &0rdh 3 RIctSAd Uarddy produced
a

or mal dehyde sul foxyl ate and a reéduci ng sugar;
cbibpraoepnorothgn lakikal i netal or ammoni um salt of

persul fugic i.d, . rj i1d. ch I, L.d
Bnd an Ankarcoud: srEERE bEroRke Ap R et 8 BE s nay be
makadbalvhtabe dndcambédating ofugaw, cancthoxe.

conmbi nation of an_alkali netal salt of persulfate 5

aryl ph6§aﬁa_ﬁﬁé %E@%m&%ﬁ&%ﬁ&gpﬁaﬁ%laeiteé alkyl
aﬁ%hgr ha_%ELHP' ar:ache aRfpdn! £68RE NBeSHISENt EWtLPTz? and 22
these radi call pol ymerization initiators, azo
cénpoimdorawdia 43) 2indicauingithebdi pnohi dei ¢empend (1) are
ZtEFTgéﬁglﬁgztﬁbg%”%hﬂ E%gkgﬁo%b E%%)n%E?substigyted or
parti cularly Tpretferred because a by-reaction product

i subarditytpdodiked grpupxhgenngr 1t he Rickearboa altowes

radi cal polynerizatjon initiataors pay be. ysed al on
o PR HabY of of (W GOS0} Sl edof hEgormula

NQAisubstkinpeds 06 f Sthet hbut edbat kiylitegr 6¥pstiBy¥t Dguted
to 20 carbon atons represented by Z° and Z2 in the
f BPREVALEDF RRAPREEF My IFRCINTRIU AR BAFSNAIE (M9 28r arbon

t Be ohaMEePte 410583 BYL R 94 S thB& AN S WIRIdd MhBflerated

orfor the non-substituted or substituted monovalent aromatic
hydrocarbon group having 6 to 20 carbon atoms represented
by z' in the above formula (i) and 2? 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 2° are
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(R') (R®),
-0C(=0)R*, -C(=0)N(R') (R®), -P(=0) (OR"); and -P(=0) (R'),
represented by 2Z' and Z? are the same as the respective
non-substituted or substituted groups represented by 2z' in
the above formula (i) and Z* in the above formula (ii).

Examples of the monovalent group having a polymer chain
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substituted al kyl group having 1 to 20 carbon atons 15
represented by Z' in the fornmula (i) and Z2 in the

formula (ii). Exanples of the non-substituted or
substituted nonoval ent aromatic hydrocarbon group

having 6 to 20 carbon atons pgpresented by Z' and Z2

are the sane as those enunerated for the

neapsebehtbdtled Drand st atettt samevas etfoss efaineea2@d for

hydr ocar bon grogg having 6 to 20 _carbon_atons
r EBFBeNPEAL EBY FXoWR H%@%&/@W\ﬁ? Eh(aulfl LRgresepred by

tﬁe abeve £9svul @rridiia - (i ana! ?zslﬁftltl@eabove formula (ii).
non-substituted or substituted nonoval ent

het er oc¥ultine §evuplaaiiiingZland ZDane eastcpneferahdy sogroup

CRLBINAL LT AN, DL, abors epLessilot Rod @473, cne

€ safne as OSG enumera

nEBraubat i(Lut edvanensmpsbbhdéadtnsoaodalfeetent atom such as
het erocyclic group having 3 to 20 atons consisting_of
cRABERISFOAECR MY SPHFErafERE %%d%e%@ﬁt%d m8§eZSP?ﬁ1Fﬁ€a11Y

aQ%%nE%'ith% hle)ce%@ é?clbng‘ir'&% aﬁ%‘(ﬁinﬁ?'@m&'oazo( laltbms

Exanpl es of - RX O& ng
- Congief iRy, of e Carbop a\thma)an@mgher am(os@) ¢ przbaﬂaw (R*),
EoERhcbdabat pl SRR BT en B, SRl ol Topyeron

gg@upp,reppysanbeé by odp, |methbayab@wapfoemubay(@yoa@d
Z2 .in the above fornul a g npl es of the

AT EPUAEPBETRAT RG SLEERYAEM \ERaCROSE, From the

r GRERPBAhedoRY réacandiéy RLent PReSPBPMASiEHBSE unsaturated
enunerated for the nonoval ent group having a pol yner

cﬁ@mponegseémﬂﬂeieswn Zkyhgrhepdoviad drimuP 8 qanbandtons.
A .
Z2 in t?g tqpe é%es q:ug.gvfzhlcgoar, :)tghé Q%%%Me c%)iln)pOUn%s (1)

and Z2 are ea Sterab avin
cma&obeahs&doﬁlanehbmcanbcnmblgamupn(6£Sﬁwpnothmore

(07 el eSO ELY bOngEt Lo R LI BT, Ao i,

Sﬁ@@ldf hﬁalth)é p2eBBABY aheBhtheher aey ahkeC tetouR thguithg uFam
to 20 atoms consisting of carbon atons and ot her

atiéﬁglf.l@' ang N, N’ (—Q})Eté'lgj)—N N’Iglrgg,eﬂyé.ltﬂh&ﬂqr)am disulfide.
preferabhy B B o odﬂ t%%!épdléluf’ﬂcﬁé"corr@;’o%ﬁs are

1- pyrazol e group, net et hoxy group,
dgﬂeehyﬂéyid@sgﬁoapdobydkeDWyldwcnmegmeup,Parbntuherly,

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
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).

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
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vi ewpoi nt of reactivity with the poynerizabl e

unsaturated conpounds, besides an al kyl group havi ng

1 to 20 carbon atons. 15 In the present invention, the

di sul fide conpounds (1) nay be used alone or in

conmbi nation of two or nore. npl es of the disulfide
conpound which is preferably used in the present
'@%ﬁ?&bﬁ% bﬁ?b%qemb%bh%%h§ﬂ|Eﬂh%&aﬁbe@b%%|fb@ﬁy@@ﬁeN lycol
N -dieth di phenyl thi uram di sul fi de. The
rrerpn@é;thwfl gtbparaqmtattmsdl@utbmlfemgbm@bmmtéﬁyl ether

PRREEAe SRFrA e YR AR et stee:

C pirbpsNene @gycammmdﬂh}cjaeerdaeetétde pn’bﬁ}l‘ﬁeane glycol
presence of an alkali to _obtain alkali netal salt of

d F“PHPSESWBa‘?ﬁIEeﬁéF&téﬁ& KRR AN § Lok nepQpethyl ether

0% @i 2icRY 3G Rl proRfy 1R UM IPHHTIHIAAL ihe@lacetate;
| east one ot her ™ ndl'ecul ar wei ght control agent such

aép@lwéaﬂ)bdydteylﬁegéquieﬂlemhetrsd@d@dfyIaﬁerdd@cttkade:r@ ddgrcol

ed | ﬁoannatlgp MA H %g 1 e uq %Eér
Jol vert “used ébé’ 8] r|za on
ndtlethgrﬂ.bln@l.ﬂjhyd:cyl Idumth@d etﬁxaﬁpﬁegrobytlbaesgply@m d1methy1

i ncl ude ro Iene gl.ycol. nonoal kyl. ethers such _as
pPGBﬁFéﬁ% BY %}enﬁﬁﬂéﬁ%FhWFtEYﬁé?jﬁﬂdeﬁp85j¥5%élpr°PY1ene
g@z{%bﬂf&ﬂ@@h{}yleﬁ{&er otHeRokyhakkydehe (4 ¥eekahydrofuran;

nmonoal kyl et her acetates such as 27 ethylene glyco
mseseBESy ISUé!lhh@rS acsthatle eténhy ketreng .y mclqm@@tqwa

h
L BS5L LM DA S3L TRBIRL LS g5 ot

paapphene(ghymohsnomem@ﬁhﬂxyemha@t&qﬂ@aﬁ&anpmomykﬁnand

gly nDnoeth ther acetate yl ene gl ycol
g‘ ~ét ‘H‘@ 2arded 6#3‘@&131‘7‘& syCh as

rra\a@ﬁwyia@ta@é aameto_@h@a 1&@@5&& ald@ﬂe&ﬂ@sﬁbf@%ueh as ethyl
di et hers such as diethyl ene chol di net hyl et her,

dRetbpreny -§l 9@&|hyﬁ=@tn@ploaamﬂ eERE} hydnasbgetnee, methyl

55 4Bt Spaoa| ek SRl
dEphgﬁyBemetngﬁmgmopﬁaﬂd@ﬂ gtettdry;l Gt-fedrhoatyirercp ismelt e,
t%?&rah%%%%&%%%%plonate, 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,
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-oxobutanocate; aromatic hydrocarbons such as toluene and
xylene; and amides such as ﬁ—methylpyrrolidone,
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,
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ket ones such as nethyl ethyl ketone, cycl ohexanone,

2- hept anone and 3- hept anone; ket oal cohols such as

di acetone al cohol (that is,

4- hydr oxy- 4- et hyl pent an- 2-one) and 15

4- hydr oxy- 4- met hyl hexan- 2- one;,  al kyl | actates such as
nmet hyl | actate and et hyl Iact%? ot her esters such’as

L BB BB, DAL sl oo ryeor
rsrmﬁgtp’meﬁhy;igém%?granmm edleEhg%ﬁne glycclatrc]ialtmethzyol ether,
et by EBRoRy Brahi BRAPYL BERYR RS acdEReByLene glycol

3arRERYEA SefBEROX ¥Rl Whakahahe, 2-heptanone, 3-heptanone,
3- et hyl - 3- nethoxy ut yl propi onat e, ethyl acetate,

neféhbféyﬁ MgEBOXYRIOPIpRGEEl Bestaile 3 -FLBGRYPrAPiCRREE
| ;a | formate, i-pentyl acetate,

n bu?%l3p%§hg& B %ggg¥hyl butyrate, n-propyl

batyeahyl-B- memppkybutyﬂ@teplonaMeLyh butyﬂaaeetmamhyl

eebiiuTinder dea A BERLR) LUEE g BEPRYE Ao e n-buey1

2pe¥%phuhaneat @ han OMRkleatkdr aC2rReRs ey rat e, ohlentyl
and xyl ene; and am des such as N nethyl pyrrolidone,
3QuURYRagen®®h EthornRyr dE2 BAR1E REGLREERY Reetune dhie active

%dﬁ%aﬁh %en%Qlﬁ%QE%vaEgﬁy %F%'Xﬁm %E”QE%EEE radical

y ene glycol nononeth et her acetate,
dp@ﬂhmbeneatgbpcahdnﬁmmmﬁﬂhyh1ewpennase®ﬁﬂﬂmesolublllty'of

G sLoy LoD Abreel Tonoek . opBLISE 35 00 BLORILERC. o

mppeet-lyli agtibar saegtidtice Gepriapyroapesglyiesl.

nDnonEthé et her acetate, diethylene Elycol dinethz

et her, ?é&@f’;’/‘f’%ﬁ@lg’le}’&ﬂ MAELPE LsechgLoBeHF in combination
disgr epyl epeglucol  dinmethyl ether, cyclohexanone,

2- hept anone, 3-heptanone, 5 ethyl 3-nethoxypropionate,

met hyI Bhetdroxymt ofi shat veadi@@hmolarmemm@mrogmmétaéor in

5B 3, P GREY UL LBE 0RO 8RB o 1968 B4parc by

nwblit_;yﬂt poopi pﬁaferabli?lyd) buttcyr:m Qqantsplb@pyzlelght based on
Bﬁb ;%%E&Sbggg&éé #% o t %o%gq ethyhlp¥%yv%5%a%5rated
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
based 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
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
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radi cal is not deactivated at the tinme of |iving

radi cal polynerization and fromthe viewoints of the
solubility of each conmponent, pignent dispersibility
and coatability of the radiation sensitive resin
conposi tion. 15 The above sol ygnts nmay be used al one
or in conbination of two or nore. The anmpbunt of the

r adeCabt R0! ¥FR{11Z @hieORol 8bhi atOfie i ght tdthtaYV&gents. When
pol yneri zation is preferabI{ 0.1 to 50 parts by .
wEhghemowsite ofr £her abhpromeleguderpyeighby CRBEGRL agent is
b 1 ' of f f= Fal
335900 Rl 0Pk 0 b L Al Ol Rl Uil o e
dpseksende inyepadioed (Mby be gmpberadl.y 0.1 to 50 parts

by wei nore_preferabl .2 10,16 _parts i ght

oot corhEr SRpraPePEnF§o0ta ank bhr PEShbTARIYPT 58 1,000
bpsed soBy1Q0iga! thoby ek Bktaefy theo ttd QjOOOE)aQMS bYeweight
unsat urat ed conpounds. Wien the anmpunt of the

dageri @8 188npaditd bY) wed dbFaofethen&ot@ll ofaml Ipyrhe

“ﬁhggEur%Q%deE%ﬁ%%unﬁg l[imting the nol ecul ar wei ght
and the nolecular weight distribution may |ower and

when t h8hanpodymesikatgen thmpe3@tb@epast preyewmabdlyt 0 to

a_lLaow ol ecul ar i c onent y b ormed first. .
e moneter SrRESEERLY “Shat i Tt CEEnPP oI b afRt ton
| sipeetier pbbye2801pat b sndiut &S DY MicgiHs, HBEe preferably
preferably 40 parts or |ess by weight based on 100

péPt@iBVtﬁéigﬁtGohoﬁgs-the total of all the nolecul ar
wei ght gant gl ﬁgeQ(zéra%ﬁ\@eﬁoléﬁﬁléﬁmk&@iggftt %gﬁt%%‘glgr of

nol ecul ar wei ght control agent is larg
pacfly sty resieght g suihed bysieegeemteat ti onfchrmma tpreasaptty (GPC) )

BISRLEODAIRY U5 9.t oo T08 ATOURR O, LB 0 e

ppekeeahlby y1680 obo £802panbs, bpavetighlarbgspdedariBly 4,000
parts by weight of the total of all the unsaturated
cbRpdndf0-The pol ymeri zation tenperature is

preferaflyymd t®n is number average molecular weight in terms
of polystyrene measured by gel permeation chromatography
(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
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
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.
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10 150C, nore preferably 50 to 120C, and the

pol ynerization tinme is preferably 10 mnutes to 20
hours, nore preferably 30 mnutes to 6 hours. Mw
(wei ght average nol ecul ar weight in terns of

pol ystyrene nmeasured by gel pgpmeation chromatography
(GPC)) 15 of the resin (B-1) is preferably 1,000 to

45, 000, THOF e gﬁe@‘s@r@@hhv%ng%nt Oa £ 01, QM) o@@rElEHtL@EE&Sluble
preferably 4, to 10, 000 MN/th(thIS nunbe

aVésagedprélfecr@mér fmngﬁﬂleu Fesdinns B-gf ﬁ@lyyé:teyrua@éi in
"‘géfn%EﬁQt%nng t eEﬁ‘i%aEJe% C*l'iﬁo'lﬁ}t ography 20 (GPQ))
6] e resin é—

preferably 'l to 2.0, nore
pref er abhytHe pmeﬂ;eﬁt mvadtmmomh:eemomm/@ﬁ eBenresin (B-1)

|1 ent devel bilit
BERPREECBADAE) hf Eor bel 0 (B HHapRag e gy Breterably

specikbi eobvpapkel giahky ghyr bagédt Ba @b@V?a%ESSB?CWEh_th of
MV Mn, wher eby p| xel s having a shar ern edge can
b&heoEragranke (Pdsi dUbenstb?na@PuﬂFIﬁfrébEdQ@Sig (B-1) is

h .
| %&%Fie pEBQHCfS’ x;g%‘rstg%%ag %(;{11138 q&gl{l?%V%ﬁ%ﬁ%@lﬂQty may
d_émele@pmanta, sa:ai’].lrtgbrpth)duﬁ:tlm yealidlueamaebohirmodettd on the

t hout producin ry forej tter 30 at the ti of

et ale, e Ll et et uis Ve 9f gn UnkaBrash Poption
Wah'a aRefr gaRi amdah¥ent, 1argetrhenaluinopg” paEtsabgotqe&ght
filter can be effectively prevented. The resins

nﬁ?ebéoﬂ§é§téﬁ§ﬁ@nopflﬁh@o@Bﬂﬁﬁpﬁo@qumQﬁM¥Q%thﬁQ§Y low,
h t
aIQang a%&eﬁeqk Hﬁg%?%hﬂ% +3 ac%ﬂ%h Ofe tﬁf_gﬁ color

resin erent fromthe resin
magnbetysed anthdanfiidat.i on with the resi n (B-1). In

LI IRL I DS IOK S

ppeteeabbyy B@ W/SBQ pagks wmepghtfebamg o0 488 or less
parts_ by wei % the colorant (A). Wen the anpunt

ofPtt ﬁ@er EStARL( Bfl)ﬂls themrgilked irsed ubd epaiesdnsy When the
Wehehhe akkahe davehepalikbiy -BBYuble resin is larger than

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

impaired.

- (C) polyfunctional monomer -

The polyfunctional monomer in the present invention
is a monomer having two or more polymerizable unsaturated
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
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,
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| ower, or a stain or the filmresidue my be produced
on the 10 substrate or |ight screening |ayer of an
unexposed portion and when the anount is |arger than
1,000 parts by weight, the concentration of the

pi gment becones relatively low; thereby making it
difficult to achieve the target color density of a

tbbﬂtab&mthﬂtme 2Rl Wi et s tarattar; al kali-sol uble
resinis referably 50 wt%or | ess, nore preferably

201ige (e thd asTY3R e SuchaRSoPoANESteE , alePaY. FEISill e

' SakUanEd, Hhea ARG B, L051800ENAo 8l Kl ol gain,

t e ( mee$eatryﬂmeabloﬁ aapohgme20hanpagr edhydrb&€yl group at
t |

PRt S nen ks BRso A POk PoRbrEPSHLSHAPIV DR oyl

PRI Z BBk e (SR B egolgésagméﬁe AT aalye&rct;tyel group

pol yfuncti onal nononmer include di(neth)acryl ates of

ﬁtabWIheﬁ@rg\llyl@éls w@hp@éyeita@ﬂ@ﬁé:togﬂeyé@wma hydroxyl
PLeBY, eg% %pker%lsﬁggh)%% |l ates of a polyal kyl ene

gl yco suc as polye "éne g ycol having a 30
pmkyaﬂalZmbthnadegﬂeglo&y%t@ylﬁ@mas@mﬁtmoIypropylene

| ycol havi ri_zati on degree of or nore;
0ol o0 naihy OB B B BT A R ORe T R aRes Rl havi ny 3

0o (fhe t Y Ac@X¥ b t 808P % ?Bﬂyﬁzaﬂﬁb%yédﬁbﬁﬁa@lng 3 or more
nodi |ed products thereof such as glycerin,

thyﬁfpﬁyﬂoBﬁpﬁﬁénénd3§lcﬁéﬁpﬁyﬂ}FhQQQﬂ ma@;fled products
%@é%%ré(fgrﬁxteQerre(H ' gg(é@érﬁ% fi’é&u tf‘F&)Q/aﬁ?lolﬁropane

ol yester oxy resin ur et hane resi esi
smkudmaehnasmylame spenaaemg$hm1tod|¢nathkamrpbaw&auﬁ,

SaBRAERsT oS, Dotk B AT Ty dhamic-Sgrann e

bekhthgmethdbsrypaky so@Er dipehtwerytartiydioxyl group
at both term nals and pol ycaprol act one havi ng. a
h?&ﬁé%?ﬁthéﬁ6§§1§FebotH3¥%r nf@se gnerimethylolpropane

triacrylate, pentaerythritol triacrylate and
dipentaerythritol hexaacrylate are particularly preferred.
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 1ight
screening layer of an unexposed portion.

The above polyfunctional monomers may be used alone
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
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
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tris[2-(meth) acryl oyl oxyethyl | phosphate. 10 Qut of

t hese pol yfunctional nononers, poly (nmeth) acryl ates
of a pol yhydric al cohol having 3 or nore - hydroxyl
groups and di carboxylic acid nodified products

thereof are preferred, as exenplified by t rine thyl o
Ipropane tri(meth)acryl ate, ggntaerythritol

t.e,, 15 pentaerythritol
tetra netﬁi)?él%gytne di pentaerythritol
pent a( mehh}herytasentnchkpeitraerpgiehpoflgifunct ional monomer
hexa( oet h) ac yIate Qut af the trinmethyl aol .propane
CFPACPR SPET onCCI TR vt JIReY Bt 1omdl onomer

dhﬂ@ﬁh@e oyieh gdlgiméie.mrey hatse tare tedd tdazid ar |y
preferred. 20 These preferred pohg{unctlonal nonomner s
provi deEppRples AhviRg Qe mano quﬁﬁﬂﬂknm9n9m@ﬁaé@01Ude

SHRQLRNGSS o < J@@@ﬂg wd%\l%fa Ak Ve d gg&ams

resi due on strate or screenin ayer

aenumexpdaeed fiwor tihen abbive aﬂ&wdlpmqwuhﬂﬂlampnlymer (1),

n§£onerﬁnna¥ be used ﬁlone 5 or_in gnblnat on h

t Wo VorYrroPé L EPHER A BT 1B RENRS boT 9F YR %Fo‘h%wp?%bfh uch as

L Hi%yﬁ(s%%@ﬁhitﬂﬂ@éentlﬂ-@ﬁﬂy& r@idriane 5 to 500 parts

b ight, nore preferably 20 to 300 parts by wei ght
adndﬁpﬂqukﬂn%éqn/Nwmaqm% 20 iHeE 18908 i - sol ubl e

r%ﬁbqn. Ls—c%ﬁ?plgg% ﬁgsﬁgﬁfgf%pﬁ%%ﬁﬂ?ﬁg&%%%hidine,

nmonomer s S er th
sN-emigiyll iati@ﬂaamlfeacelslnmmlhmesbm‘l Jidlelqoi Xelwsinmyindole,

SSRGS AT ST, (1 808 Blon.

Stl\]ah/ﬁngﬂﬁl@%rfl'dlmer em-@q@y@mpe&%ﬁﬁ@duwdz@ym&pholme
substrate or |ight screeni | ayer of an 32 _unexposed

p6Pd 18nV1wlPh§n9?<é§éﬁ? i A Gt Re B mRemisHdine and

”%%%%%&c1%§ﬂyb%d§¥¥éﬂﬂ% @Q@@kﬂﬂtWQ%dﬁd'hda M-5600 (of
nmonof uncti onal nononmer havi ng one pol yneri zabl e

uFoagwsatie Fheori¢als IR ras Gof. .t A&dabove

PR R G T R i A N e

aloowd ialalcdlon sbltwlal er cepe .y n®he (dpgunt of the monofunctional
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.

- (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
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.
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N-vi nyl nitrogen-containing heterocyclic conpounds
such as N-vinylsuccinimde, Nvinylpyrrolidone, 10
N-vi nyl pht hal i m de, N-vinyl -2-pi peridone,

N-vi nyl -c-caprol actam N-vinyl pyrrol e,

N-vinyl pyrrolidine, N-vinylighkdazole,

N-vi nyl i m dazol i dine, Nvinylindole, N-vinylindoline,

N-vi nyl bea#pMtdagel eneNryinyhtagkageh€or include an
N-vin %@perldlne N- vi nyl pi per azi ne,
Naveﬁyp RER6-PAE e85 CRRTONTG nPIERESGReLenda sadd gempound,,

VES05 186 Ea5E RRGTRPLEDG PRzl TR qoltald 211 ©

| bdugbbhrefione -bagel compornd)nof-ditistena - varaTRIchpond,,
AR5 =P SHORIPGREEF G B8 o e S B RS b y
9@0%%11% k@SS d18R0e bRlseke cdliphu?d W -*6 or | ess

based on the total of the polyfunctional nonomer and

t he nondRukle i RFRSFeRDgHEENt Mfen thfe rafdeatl genegators may
%Of g?ﬁ%% Hn?‘%mllafné cgr?roﬁ ?% 89 ﬁ{gr/ t tﬁxe radical

reng sur ace snnot ness of the pixels
dggnadatozsln(Bherpdeabnon1aeastuomelsapreﬁbrgbmgratoneast
The radj sensjtive radical genera

at
s PRI YS Jr%?tle%& FtBS FTOLE TIPS YEREPAR ac%é?@ﬁﬁﬁ??‘ér}’ased

| BompBRnAr, €58AtidAYSNE-0a sked &AW Grehiteh afamHEs ised
radi cal 30 capable of initiating the polynerization

ofomReUalove pol yfunctional monomer (C) and the
opt i O”a&hytHéeg E@Hef HB‘&EE?E‘% MPHANELHOURPNCEX PR gESdlcal

to radi ation s visible radiation, uItraV|o
r genatrator fisr purletflea‘aibdlyeto Orladtloat8|00m>aralse¢1yr oeight, more

di ati X-r t of d
QEREFSEOP I PR R 8e 6 BRARDh L AR BaRGE b7 weight
bioif Mt thaz pl yifaned ionapomatiomel | (@71 e~ hagsed ctaIp@fdhe
benzoi n- based conpound, benzophenone based conpound
ap8|V@P@ﬁélﬁgéédeBRﬂﬁﬁn&ndstﬁ@l9W@8 @QFtdﬁpﬁln@q&%ﬂﬁf
CWPEER”EH‘E'@ 2HRAAR08 e -ias ed a1 6QTRAMNEL- NS disaZRs PBSEG han 0. 01

compound
part by'welght, it may be difficult to obtain a color filter

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
invention, examples of the above acetophenone-based compound
include 2-hydroxy-2-methyl-1-phenylpropan-1l-one,
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropanone-
1,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butanone-
1, l-hydroxycyclohexyl- -phenyl ketone,
2,2—dimethoxy—1,2—diphenylethan—1—one, 1,2-octanedione
and 1-[4-(phenylthio)phenyl]-2- (0O-benzoyloxime) .

Out of these acetophenone-based compounds,

2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropanone-
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In the present invention, the radical generators my
be used al one 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-basgd conpound,

bi i m dazol e- based conpound and tri azi ne-based
conpound. In the present invention, the anount of the
radi cal _generator is preferably 0.01 to 80 parts b

war BRBZYiDPe 11 LHYARER ANy -1 4 BOBD oo TR i) gt anone -

based ¢gn 100 Rantseb¥nwel ght of the pol yfunctiona
monomér (C) or the total of the polyfunctional nonomer

and [#hdpimenyflthdo) phenyio n@re .- beWrary 1ok merro ame  of

the radical generator is smaller than 0. 01 part by
mBFSﬁFFrF?‘nay be difficult to obtain a color filter

20 havi mgeaapbedeheefbphdnphyebapatit ecmpdutdisOomay be used
i nconpl ete curing ., by exposure and when the anmount is

| aLgBe PﬁaﬁnSGOH%PP§tBVn Wi MO, Th&REr-ned pi xel s may

fall OfﬁhgpoghéhgcégeﬁhFﬁEﬁe—QHEEBgcgﬁﬁghﬂanggtusgﬁt%E the

of the preferred radical generators in the present
i madntirdn geaeaapioes ¢het agoabdy @ faddico plreropharaged based

conmpound . i.ncl ud .
29n§898Q9-i§n€Fﬁ EXAPINe Ay 0dr 58280 PaFEs by weight, more
2pwretbybbll yl 4-foreiohphirbsophenydtc 2 paetilkelliaay ppaferably

-1, . |
> 1b6h739 2R Frebh IS0 DRSEA. ABr BB PHhdNy MEIEHnGR the

epo%?_f@:nc%‘i%@ﬁ%ﬁdrﬁé?h%’fyélplaﬁ@yﬂotjfﬁ 88&he polyfunctional
2, 2-di met hoxy-1, 2-di phenyl et han-1-one, 1, 2-octahedi one

angnomefr4and ptee yiaris foinsitarprd l mpnomerhendogh ddigr@mount of
of these acetophenone-based .conpoun

S heL R E R REC RIEER GrORGIDN S3° AORoRSF: fBEPoBaRbE"E

ebydweilght, it may be difficult to obtain a color filter having

2,benzul ;2. dnethyl i no-| 1 (4 mar hol i ngphenylL) butagon
l=kpospleny! whtR)Heambling- (€91 8ea2eYt Rxh BR) paf €s by weight,
pigeeggigéd pixels may fall off from the substrate during
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,

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' -
biimidazole,

2,2"-bis(2,4,6-trichlorophenyl)-4,4’,5,5’ -tetraphenyl-1,
2’ -biimidazole,

2,2’ -bis(2-bromophenyl)-4,4’,5,5’ -tetraphenyl-1,2’-biimi

dazole,
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The above acet ophenone-based conpounds may be used

al one or in conbination of two or nore. \Wen the

acet ophenone- based conpound is used as the radica
generator, the anount of the acetophenone-based 10
conpound is preferably 0.01 t9-80 parts by weight,
nore preferably 1 to 60 parts By wei ght, particularly

preker - _weigh as ant S _
AR e RO R s

t oimidakolBeapdl yf uncti onal nononer and the

[ I . h f 1 h
nePopRanone s h EERBaRRanY S Shal p- Phaf g aPRsRYE 1.2
by -weightazbllemaybe difficult to obtain a color filter

having a predeterm ned pixel pattern due to
i nconpl 8t efir FRgseyPieRpeazpLe-PpeRdt RRMBABIAE i s

| argec,tBan_8R1BabhbaeAYy1YeL9lY, 5, EheLerapdeRiehsS MRy ;
far? of f 3ron1the gugs rzfegdufiﬁg 20 dggeﬁo ment . rm
Exdapbés,of the above biim dazol e-based conpound

i C d 3 : I I 14
052 Bip 2 Ar g PREROPRERYS) -6, 8« Pobl aRESERPBERY a2 -
rbiianghpbesybhdal, 2' - biinmi dazole, 25

2,2' -bi s(2-bromophenyl)-4,4",5, 5" -tetrakis(4-ethoxycar
bd- AyrBhEAYE F- & IJS%#HFBB?8P¥1)'4I4 »5,5" -tetraphenyl-1,

2ﬁ$LFgg§g§2§Bh8rQEQeB¥Eké§réay5aﬁa'tetrapheny|'1,2"b
I )
22227 pbs6224cHilonbphepiéhy k) 44, ', 55 -6etrephaplényl, 21 -Riim

"2 .30 _biim.dazole
21930p0k SE B Senlar)y REaferreds) & o it apheny -
1, 2'-bhesedazdhedazole-based compounds have excellent

2,2‘-bLs(2-bronDphequ)-4,4',5 5' -tetraphenyl -1, 2" -bi
nﬁOlHQiéFEY 3y a solvent, do not form foreign matter such as

228" uhsb3odvdiabpenaihenyhi- 4, preeipithetr apheBYhign?

-b iimdazol e and

2senshrivety, FullixhPoabphe YT ing reR i iaqney S¥mepprewith
’g sﬁé?iiiﬂéﬁg%ﬂé% energy and do not cause a curing reaction
in an unexposed portion. Therefore, the coating film
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.

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
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
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5 Qut of these biimdazol e-based conpounds, :
2,2'-bis(2-chl orophenyl)-4,4",5 5 -tetraphenyl-1,2"-b
im idazol e,

2,2 -bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl -

'- biimdazole and 10

2,2 - bis(2 4, 6- trichlorophenypf 4,4 /5,5 -tetraphenyl -

Wﬁl-??E‘t 591 lﬂ%%ee dq_rf%l)%if ,Er eggtgpet ra lor flj’!.tf,r Bav:Lng

rophéenyl
|a1prdaéobemuaeﬂaptxeulpatyemneﬁaered 1ﬁhemplete curing by
bi i m dazol e- based conpounds, have excel | ent

s6KBBFMTEy | Bhanddis éﬁ?unaol $1ORTEENT RIR & gﬂaﬁjéi"’ tf weight,

suel %%rm@@ BAde380lnued rRNQdUet 2RdmatBeeeuBst2kee and the
have high sensitivity, fully pronote a curing

r admi surpcexpdsthe wisdelsa meynbe awwwﬁen@ﬁ-@mmqag

ause a curing reaction in an unexposed
pggygong%%ﬁ%refore the coating film20 obtained after
exposurwhea eheabliymdiiuzdeed-basedacenpedndpdst ueed as the
i nsaol.ubl.e in a develoger and an yncured portian

héﬁfiﬁ&a% FPNSHR BB 111 YRP P SRR EYENT r &byt SBKFAGTabLlY

| LseB038 BLanlialteon iking tEh‘éaeff'ol'l'ltok«;(l'ihg‘: hRirdddrt &onor to
having a predeterm ned pixel pattern which is not

ufdatber. 1m9r@w@ &eoved thiviliydazol e- based conpounds may
be usedryal on mo"‘thaSgQJR' B%B gk | OEe%%E% G2 a

t he b||n1 azo onpoun |s used as 't Ica
genapaind, wh heh aﬁmpsnto-\oidé bemkﬂrcmedaaoba-ttraaachdl cal formed

conpoun prefera y.0.01 to 40 parts by mel
Fé?ms@g’ﬁ Eﬁé@&ﬂaﬁ S &3E6 ST IR £*¥PO Size.

art'CUTﬁé'HyB&%&%haBbﬁorllhOt%Q P@éhénEY1W%bﬁhﬁoha§%d
on 100 parts by weight of the ol yfuncti onal nononer

(E?eéﬁrﬁhéYtét@ﬁr@ﬁPFﬁ@ ﬁ@ﬁ@ﬁuﬁ@ﬂﬁ@ﬁ@ﬂ OFp FenEmiged based
then EF@%EH%%?!h%Q%QW@'loWhen the amount of the
bii

e- ba conpound is smaller than 0.01 part
by 36 WbeghbpvetmﬁuyapeadrbﬁsedlCompoubﬁaus a cohppund

R A o
| angen bhamode, paieFtubii ghtto 3, more preferably 1 or 2
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
or more, 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.
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
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the formed pixels may fall off fromthe substrate and
the 5 filmsurface of the pixels may be roughened
during devel opnment. Wen the biim dazol e- based
conpound is used as the radical generator in the
present invention, it is prefgrably wused in

conbi nation with the follow ng hydrogen donor to 10

f bet bekmedpr ove sensitivity The term "hydrogen donor”
as used herein nmeans a ngound whi ch can Brovide a

hydr ogefiR&R &hi& ‘BeEC?BEI?Ea]P BHMATr39hePREY has two or more

birkp-4aZ8l r@@ﬁ@d £LOMRAYURE HPOTe £XPAHE %re@“ﬁiel?r)éﬁb‘e%e&roup
donor Tnt present invention is 15 preferably a

nEevapnan- bﬁséaaebnpnan@fothanoahﬁnembageﬁtOCanupﬁdmay be

Iglpaed. Necs! pheLan, K0S, A00UT Rl 6APLANIPASER,  rurcher,
ound 1's a ¢onpound? "havi ng a benzene rrrng
habefarrasgaaslaasntbee ﬁuebem&rcapdolg&bu@omemalns, the

referabI% 1to.3, nore f er abl 1 or 2 20 nercapto
e

r
gMELHSPER 99?9%1%{9@89?5 RECHOMAY¥r hAYEl BustTrgtupal unit

r %B%lﬁﬁ&'ht@v@ssulrﬁﬁcéﬁbﬁi% Ragefohy el s A0y a divalent
hereinafter). The above am ne-based corpound i s a

c@ﬁﬁ@umd g‘mtilm@uca @@mnékvlﬁge@rcwr?epér@ stirwg tagrad unit
h §hil #CL§§E§8¥98% aggmgraggrSOnag Egggkﬁe% gegh?oform

nore préfe am no groups |re
t bé gothenlfindeeus (to be referred to as "am ne-based
hydrogen donor" hereinafter). These hﬁdrogen donors

may havBUB-HEF capf® @?Bﬁﬁpéﬁﬂ baRegnHETgPstpdarorheay be

saliBstifBtedOp thékbégzy(ie%b'u%t I ankb§y%u%%9i%n@rbup,
gi ven of the dr ogen donor e mer capt an- basSed

hypubsgehutiedonlikayyhaveoayll xoup, op@en@m'@ﬁerbpm@ group,

gghgﬁglﬁpg%g’8&eﬁ8&§882bhﬁ9ﬁ‘9 %B oE %§é}@°g%5ug°a% a

fppﬂédiOMhenhEMethancapEamebaspdohgdpugdﬁ)donor has

two or Egggples of this mercaptan-based hydrogen donor
include 2-mercaptobenzothiazole, 2-mercaptobenzoxazole,
2-mercaptobenzoimidazole,
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
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
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
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mercapto groups, as far as at |east one free nercapto
group remains, at |east one of the other nercapto
groups nmay be 5 substituted by an al kyl, aral kyl or
aryl group. Further, as far as at |east one free
mercapto group renai ns, the Agrcaptan-based hydrogen
donor may have a structural unit in which tw sul fur
apepstaba behded thegether abr)ina) direalpg@t) . or gani ¢ group
such as_an al kyl ene B a_structural unit 10 .in

whi ch tﬁba§BFF§r°§tB @VBoﬁHéBef86§FHePYﬂﬁ°9ﬁ8 fenmr

of na1diggubfl hdey:EYGL hetn gﬁ%ﬁl%%f%%B& apHease@ hydrogen
donor may be substituted by a carboxyl group,

akkéxybaslidagt hylewpno) bebgopheneteal koxycar bonyl

noxycar.bon group, , 15.su tute
e a5 BT AGRE e s RomeE: # 11 8BB4 BeorgeippBgnone.
okhay1thadimbe hRaadpbbedizoupes) 4 -BXadRhed aefi ndbehzoic
mer capt an- based h¥%ro gen donor include
22feAc dpfoBeRiBERY26Md nobepgrEdfrddenzoxazol e,

2- mer cagl,pbgRzehakdazk e -B9sed hydrogen donors,
2,5-di mercapto-1, 3, 4-thi adi azol e and

24nérc@pﬁddzmst@w&emhybébﬁ@@p@hﬁ@pm@ andut of these
rﬁagkﬁgéga%%%¥ﬂ¥%a%%2%e%%%%%%hone are preferred, and

2-hercap enzo mer capt obernzoxazole 'are
preferped,( daﬁdh&iﬁ&ﬁ@@pb@h@@@@bhbaéoh@ ip& rpdrctileulas |y
25 preferred The ani ne- based hydr ogen donor_ may have
aPTPégEteOne benzehd® AHPGPIREHYIZIAED Fonedish Serve as

thegen\hen el B3en %ﬂ@noﬁ gﬁﬁ?cgﬁ PEEeEhEQ% ofnb¥Sefan the
ring may or may not be formed east one am no

ghéapidnzohe- @m&e@ b@gle@unyldrl@geused’so donor may be
SUbStlt#ﬁeg%%¥ e gngy ﬂgagggogr EHQSEBEQEeHyd% n donors

gr oup. Based rrogen’ donor
smbytbEUueédbﬁlaneabhoxmlc@mbumatabhoxyeambomw m@m@up A

SPBUBLIEABE: PE U bt SR SYS BRBSARE B it oy PHFppeR donor
geAdPadt 18238 oﬁ@shhhﬁé BEB@H hifarobBf aBhBe 950PPESErably
used because the formed pixels hardly fall off from the
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
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
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
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Exanpl es of the above am ne-based hydrogen donor
i ncl ude 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 ami noacet ophenone,

4- di met hyl am nopr opi ophenone, 39

et hyl - 4- di net hyl am nobenzoat e, 4-di net hyl am nobenzoi c

agi g’ aBds4d§iéﬁﬁ?h;dn@ﬁblﬂBbﬁBépnéhbhb&aerﬂox@‘ prb€sered, and
anlne based hydrogen dono

ﬂomEF§?EFﬁ§tﬁ§l%nWﬁBYBEH?BEHéﬁEHéaéﬁaelénd
4444'bb%%@&?é@ﬁ#@&hﬂﬁ%ESEEQB RBABRe2% 8 BLeLeENedr13nd
- bi s(di et hyl am no) benzophenone is particularly
ppeééeredd. The am ne- based hydrogen donors serve as a
sen3|t|fer even mhe

the bl Tt sEhane! Baoef orpE T T b R Ry lhden aonor

- pteseté arrrmﬁmdacyed hlyelralg@hedbndtoglertlf&)mlmxid@ﬁof the

used al one or in conbination of two or nopre.
cBRBFARERBNPBFedthydrgen fongsy %’éﬁtt&?ﬁ pRdBg- Hﬁ‘&ﬁé’g]é)ﬁdmgen

dgBabr ;bﬁ%féffﬁ?f y QN8 2B D bagse R Qaeh 4PAAR 8 1:3.

prefera used because the forned pi xels hardly fal
of f froWhenetae kydsogen edouet ngs desed oppreremaidahage with

hi_gh f
¢ HEe Bhb 3 PaRCoha FFE ol o P SRRy gERE P ogen

aadnbhelamnaee bpsedehaﬁwgenmdﬂﬁono i pattdepp weight, more
conbi natj on of mer capt obenzot hi azol e and_. 25
4PHEf6F§PéVﬂ%ﬁﬁyPQnPﬂB?%éﬁéBﬁﬁéﬁﬁhepaEBﬁﬁPﬁQFFBhpﬁ?ferablY

21 NEg Capt hi828he BAYed on 100 parts by weight of the
4,4" -bi s d|ethylan1no)benzophenone conbi nat'i on of

2pqéy§appbbgnga;xra:mﬂn@lam@ or the total of the polyfunctlonal

Po -BLs(dl ety %%b%%%%%@%%%ﬁe”SHSme%”d WOLPIAA LOB nt of
3g"%: nercap o €nzZoxazole
41:14e lh)yefdgem hdrang ms) Iseuaiéhplrrenhan 0 Arewhitndlyi waight, the

b t hi
P R EPR OV ARE T S OPHEABRY 1S 20BrsA ERgAmount

oas J?af@éﬁ%ﬂh@b@@@iﬂ:@b? w130, the formed pixels may fall
off from the substrate during development.

Examples of the above triazine-based compound include
triazine-based compounds haﬁing 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
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,
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
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4, 4" - bi s(di et hyl am no) benzophenone are nore preferred,
and a conbination of 2-nercaptobenzot hi azol e and

4, 4" - bi s(di et hyl am no) benzophenone is particularly
preferred. 5 The weight ratio of the nercaptan-based
hydrogen donor to the am ne-fRgsed hydrogen donor in
the conbi nation of the nercaptan-based hydrogen donor

apd (¢ ha-patbeybasad1hydr ageh s (BeAehlosopeehelablsy tkikzine
to 1:4, nore preferably 1:1 to 1:3. \Wen the hydrogen
donor is used in conbination with 10 the

bi i m d3619£eo?a§ﬁg gg?HEgneLBSSQHDHBFﬂ 8inkBe hydrogen

donor is nore to 40 parts by weight,
nBré2-pBefie datnleyhmxypheﬁy@a etfeby lhekg et pigd rttrllc@ll@moy\eth

prefera t0.20 ts i ght _.based on 100 parts
PyEheobr arinhoiSopRertudtsls BRetaRtEe O or tho

t ot al OThéhé?o@@é Y £k 1 roaba déd e RIndd thalyn®e used alone
nmonof uncti onal nononer. When the anount of the

h98r 68eROBBABA LSS REl F¥P PHaMOBE01 part by wei ght,
the effpeh 9fe ’cﬂ?&??(h@gbégg 'ctdrr?chihd'@¥ s@@?ésaﬂﬁe radical

when t he anount arger t parts by wei ght

t pentoabed, pthel gmpaptf alf| th@ftma@mbhbagabsppatp@und is
dur i p 0. _Ex es of the above

P FRDraBl L LEPE G AR R ety e fesferanly 1 to
couppdrds baviweggathaparetbullagloupresehaBsy 1 to 20 parts
2,4, 6- trls(k@lchl oronet hyl)-s-tri azi ne,

Zb}fé'(%w ! snﬁdsf’flr]r%%lﬂﬁ%?b(y‘l’?l%h?rc?faffnﬁePOIqunCtlonal

m[aﬁoﬁnér;“?&;‘yéf W +50d ) e bodyfuble (i bhheh8h8mBY and

-s-triazine,
2the- mﬁupénnztyb)leﬂh@n;nb]near 6-Bhert the hhopanet oyl fhe-t
r azi.
kféafﬁnﬁu B RGP TR S A th ST BhERY I 5 h an g B3 5 1 et aht
rit mhlyobematiylpuidtt tbanbnain3@ color filter having a

th29%§e§mng ;ggg&ghpa té%%hg %l o4lgcgE% EEECQL%E%EEby

2ekﬂogﬁkaoxm57&ﬂ)t|h)e- 4nbaht Si(d 1hegkeramt byl pastd byagé Dght ,
2t{1a EPKBRPASPYKGILE- mag- Brddt PEENEEPBMERRY BpbSLERALE2 AgEing
aHgvelopment

- other additives -

The radiation sensitive resin composition of the
present invention contains the above components (A) to (D)
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(fluoroalkylacrylate); nonionic, cationic or anionic
surfactant; adhesion accelerator such as vinyl
trimethoxysilane, vinyl triethoxysilane, wvinyl
tri(2-methoxyethoxy)silane,

N- (2-aminoethyl) -3-aminopropyl-methyl-dimethoxysilane,
N- (2-aminoethyl) -3-aminopropyltrimethoxysilane,

3-aminopropyltriethoxysilane,
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2- (4-n- but oxyphenyl ) -4, 6-bi s(trichloronethyl)-s-triazi
ne Qut of these triazine-based conpounds,

2-[2-(3, 4-di met hoxyphenyl ) et henyl ] -4, 6-bi s(trichl orone

th 5 yl)-s-triazine is partigglarly preferred. The
above triazi ne-based conpounds nay be used al one or

| B-g0Pbl Baki/propl/ 1t wametharyei1¥hen the triazine-based
compound i s used as the radical generator, the anount
of ~TR¥CE APEYPREPHAS BE LRy S4RE theXYE4 13P&her abl y 0. 01

t a t 0 parts
AR e s R S R Tl

mérghﬂobapedpyh meohyérdsmbthayghﬂaob t he

pal nctional .. nononer 19¢ the total of the
pgr§LEREPP688V1ﬁ6ﬁ8ﬁ§E°§&8 L8RE monof unct i ona
rrgnmaehac&‘mayubﬁypmﬁptlt@ﬁmtelanokk}stlna@él Be- based
compound is smaller than 0.01 part by weight, it may

bé- H?FFFEGPPrPBYéEFéWﬁtﬁoﬁaﬁéﬂaﬂﬁltéPtﬁg%PﬁQné such as

p ede akter oppl ete curing

25 gekggghggq4Mhéghyﬁe%aﬁngﬁgyggh%gpggrg?han 40 parts

by dedght -butiréphenmed pﬂkehyiméytféugh@fhbspmbethsuch as

sybstr at ur i eyel opnent Ry

The Pali BrFuh - Bems kI eX bR R Rps LY o B Lkgtehzotria
pEegendri meé&jrmmﬁ@nmt heh ot P an@ls toAd) stieh as
(D) ..25 as_essential conmponents and optionally other
a88PEiNPeBOLYRETYLRER -addi ti ves include a filler such

as glass or alumna; polynmer conpound such as

pol yvi‘'nyl al cohol or poly(fluoroal kyl acryl ate);
anEparatioatbénﬂéquddanbmpbsité@nfactant adhesi on

I h i | O h
B e holhe! FadERe B8nyp s Povt LERLDOKSRB8TE s ol BY' ene

Npt2santnaatbyk ) od- anigené@ayuyemhxbdlwﬁthoaysohaeﬁt to be
anlnoethg ﬁés am no ropgltrlnethoxy5|lane
r

SP%ﬁPﬁB BFop§| fiRoKy SPMRAE t4 P

A suitable solvent may be selected and used as long
as it disperses or dissolves the components (A) to (D) and
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
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
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
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3-gl yci doxypr opyl tri net hoxysi | ane,

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

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

3-chl or opr opyl net hyl di net hoxysi | ane, 5

3-chl oropropyl tri met hoxysi |l angp

3-net hacryl oyl oxypropyl tri net hoxysi | ane or

3dfret bgpt ephepy| Hlibﬁfepméy@i Igasreolaﬂtiin@xhqrantetm&h as

2, 2-thiobis(4-neth buty henol ) or _.

ZdBPHPPb’lBBFﬂ F“Etﬁlb’tlr%W St herghed shdgaparl eigeglycol

a§3dPhy1 ether; other ethers such as tetrahydrofuran ketones
2-(3-t-butyl -5-net hyl - 2- hydr oxyphenyl) - 5-chl or obenzotr

i auchoeh@ mﬂtratlk@mtyénlz@m@ﬁorcefcmm@m OR hemt@nto@ne and
SYCheBRanSRd ILRRLYRELRLNE! €uchr SRARALLQDARL L18BRG) (thac

|on 15 € radiaftion sensitivé resi

Cﬁzﬁpoal—hydlﬁoﬁﬁz uheethyepent ahreeinedn ang gener aI ly
m xed with a solvent to be prepared_as a liq
chripydrexyns me§GV#§8Kénsa|98ﬁt ﬁ&%YBel§€Fé6€§dS§ﬁ@ as

ugedngs ié’é‘@até‘%dé egh§@eia?@§a@é Y329 ¥88elBesuch as ethyl
conmpohents (A) to (D) and ther additives

canbydmxyng mhehyé@:rapulona&:ense:th)ob hyginsoyiatded@a t edomsthyl

var b BBEly sk RPAB FAIBREE  ReBRY L RenshuichPBsPpanpace.

géyﬁyu 3nmeeabkybrephehateuc hle&$1yp.r Gpgtereygrvpdlbnate,
nmononet hyl ether 25 and rop%%§ | ycol nonoethyl
efhRBYL @p@F?PXXPE9PéHEa§FyCSF n&& agehéteacet at es

syCheabyetRYheRa gl Yael 15eReaRENY|I ether acetate,
ethylene gl ycol nonoet hyl ether acetate, diethylene

gBym@thy@néw@ﬁhpbxefbnéwlm:@pap@at@u e@hlbe@e:et@lt;eoon propyl
I eé? <Pro e, qﬁ;h

TRSBELDY LS8 PR TP SL YL PR N ecace,
anepaheyl dbmmapylemepghyydlanamamethmlbeth&rpaO@u@hate,
ang d'pﬁo ¥Iene ﬁcol oetE% et her _ace c

Py TaPRYFERESg! JebF OPaiLePHEVE S Goh JaB™dFUtnyIENEate.
ghygqt vdi pEt ydt €f hfthy1dpotivheae edmeplpyirebatle ehbytopyl
et her, dlethylene gl ycol 42
pyruvate méthyl acetoacetate, ethyl acetoacetate and ethyl
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
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
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
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di et hyl ether, dipropylene glycol dinethyl ether,

di propyl ene glycol nethyl ethyl ether and dipropyl ene

glycol diethyl ether; other ethers such as

tetrahydrofuran; ketones such as nethyl ethyl ketone,

cycl ohexanone, 2-heptanone angs35 3- hept anone;

ket oal cohol s such as di acetone al cohol (that 1is,

4pb§z$§|i@2§¥.té methyll pentgiateQne) paidghyl butyrate, n-butyl
ﬁdrox y-4- et hyl hexan- 2-one; al kyl | actates such as
BRYFargciad e tdhet @WVI"aIt&c?’é‘F PaiHetlastepsedgaresds from

e I y t s t byl

hEﬂi%*x’;%a’%%%%Sé o e 0 3 Ry ar A e R B Ay,

nebhyab3lnewhoxyprop|onate et hyl

oA GRL DALy OB BRLOBR S coff e om

3offet iyl o2- AekBoxybut yl acet at e,
3- et hyl - 3- met hoxybut yl pr opi onate, ethyl acetate,

n- propyFulthgget atleiah=}p g RkuAnE FHBUBH benzyl ethyl
agehate, gl Euh)éF(yﬁC%EﬁE%, a'?:eFE% ﬂ'ace%%‘%t €1 g #Pl
acet at e, n-butyl “propionate, butyrate propyl

boapretie, abignopyprb&uyrated m bqtyhomutyrabeannéthyEnzyl

REaPRReTr Bt YL AR BRI O s Ry o35t P raate,

2d@éahyt_1amaaba,t eqr Qrmhltgzrbydb@@@rebo@:&zhgru@lmea%atx@iouﬁrt@
and Xﬁgene and am des such_as N-net hyl pyrrolidone,
NPROBY AERRy CREPRRATGe O%n § CRYNSHCNILAFC cfeRePhenyd ether
Ohobhase AalvebtSscd APUENR oAl JIRIOTELNLoyE! Bivent .
et hyl ene gl ycol nononet hyl et her acetate, diethylene
25 gIycﬁheﬁanbmehhpbléunersa&eeate mdyebhybeﬁé glgpel or in
t I .et her. acetate ropyl ene gl ycol nononet hyl
eFﬁmglaée afleOf %rgpfFemggglycol nmonoet hyl et her
acetateThd|¢m@mwteﬂet@bysolvenﬁnnm&khyba&th&hl&&&@alemlted
gbeth | ene col nethé et her, ehh Iene ? ?
BhyPesihg ! t ReVa1HPpV b§PeﬁesgryéoF fhfe ﬂgﬁ amount
ebheéllciﬁbohém96ﬁ6ﬁts2e§@mhamﬁ§eth8 bepi,anenss tﬁéthquld
3- met hoxypr opi onat e, nethyl 3-ethoxypropionate, {
3c0@pﬁ§%y5p§pb§ﬁgm§s preferably 5 to 50 wt%, partlcu arly
g@ %la r@(g 'EB’%’HE)é' d?r?’cﬂg%tl%wﬂbl%é/bf%ﬁet @E)gtablllty
- but tate n- penty or nate pentyl aceta
nabdtytablllty of the obtained liquid comp051t10n

Color filter forming method

A description is subsequently given of the method of
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):

(1) forming a coating filmof 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
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43 propionate, ethyl butyrate, i-propyl butyrate,
n-butyl butyrate and ethyl pyruvate are particularly
preferred from the viewpoints of solubility, pignent

di spersibility and coatability. 5 The above sol vents
may be used alone or in conbi Adtion of two or nore.
Further, a high-boiling solvent such as benzyl ethyl
etlheér, H?aﬁlhﬁxyheeFﬁéFlnﬁcéﬁéﬁyﬁéé@?oﬁ@veﬂ§§wﬁ6ﬁoﬁ§0 be

caproic aprylicw N an

bonzyl TBESFESRors” BensbreSsrkPal® Rhrpipasbany.

di et hyl Eaxhlcft ehe abhetd\Htaps vale, by degicyridlegicheneinbelow.
et hyl ene carbonate, propylene carbonate or ethylene

gl ycol nonophenyl ether acetate may be used in
congdapti(@n-wi th the above solvent. These high-boiling

sol vents may be used alone or in 15 conbinati on of

two or Fbret Fheahhount loghthecseenéng iayastis optionally

p@BHn&H' PQC bc% tqls’lsr t 2?:ev%l u%e‘f@.h‘éha ortion
all onent 8

h
ensur es a% % %ota anDu t fie conp
efokudhegfbhaasmbmenf ofixehe, Iaqdldhemoapdaqpudnradiation

becones .preferably 5 to 50 wto, particularly 20 .
DEEPBTEAPS TB°TD SRR T T e SISO AEE YS! PRBEaining,

cearabkamp Ve, ad-eH ?QF{Heh)i 05 4ps1 obdaidedhild gubdtrate and

conposi tion. Col or ter formng nethod A description
§r§hB§ééu§ﬁtEYaQPVéﬁeth?h§0h¥€ﬁ6dS@faSZEOfBPﬁWn@ €pating
cggg&_fllter of the present invention fromthe

radi ati on sensitive resin conposition of the present
inventimhe Fuestredhedusédf onnthist beepolier mhdet of glass,

rises at. least the follLowi ng steps o to (4): .30
R LB BoLYEaRBPRE | BOOFeRE s narRrRE L BrlRii 82
rpsupamgaapeauaeongBleﬁQh@r bllyetheef sth€opeeseihg open

invention on a substrate; (2) exposing at |east part

OPOLHBEE G it GYFR PbeE &l 3 (Mo OdEenates, Brogrsg Ehgreof .
coat i ngrhk ISR LHRO DY Ept #3Hally subjected to a suitable

pre-treatment such as chemical treatment with a silane
coupling agent, plasma treatment, ion plating, sputtering,
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
is 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.

The thickness of the formed coating film after the
removal of the solvent is preferably 0.1 to 10 pum, more

preferably 0.2 to 8.0 pm, particularly preferably 0.2 to 6.0
pm.
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4 (4) heating the coating filmafter devel opnment (to

e referred to as "post-baking" hereinafter). Each of
he above steps will be described hereinbelow. 5 -
tep (1) First of all, a light screening layer is

ptionally fornmed on the surfgce of the substrate to
efine a portion for, the formation of pixels, and
herstaed i (i d-radi ati on sensitive resin conposition
or color filters, containing, 10 for exanple, a red

i gment ThET@RpFPEd b +9ASE RAgh oft Ehandorpreebgraging film

Y@pgﬁgége&h€osﬂa§§ﬁi§1@, agiHeh FRIYP AL BYatfihhMeiim is
strate used in this step’is nade of gl ass,

expeend, pel pbarbuaskehapohgest enitabdrabit tesiy dsi deed.
5 pol yaql derdumdey, POyl ey o DRLyether) sULLANS o DG p1 e
pen polymer of a cyclTic olef"in o ydrogenate

radigt ivhened ravidiee s whstibati enyafde Wptraeiallet radiation,
ubjected to a syitable pre-treatnent_such as ,
RERFEAPDt FedimEAPTWARA §'§Pﬁéﬁ§1°80up3?ﬁba5§@ﬁtPaV1n9 a

a98RehGeAl BENG g0l €8 REB! h04 sSBYERrRg 20

as- phasé reaction or vacuum deposition. As neans of

ppl yi n§hehdoseqaf dthenpadiatbant bst heefsupbliyadkbout 10 to
g'tﬁgbe ?oating techni que such as rotational coating

Br 03 Png), cast coating, roll coating or

lit-nozzle coating may be enployed. Slit-nozzle
oating 25 is preferred because the radiation
ansit§Rel¥lesin  conposition of the present invention

as hi gbnseLHBLLLT e HdlexBotbBAN I 5Pl 8N 1 8\RR AlJRIG with
t becones dry. As for prebaking conditions, the
pacfagablyminsalppéfiedgyeyopesbikedigsolVet gnglge@ove an

GpoBRRUR AR AL BU RS conBSoBlE EEERD BhchlEpps onn
s prefthabédpolelalbald deveboperpisfprabéyably2atoagueous
sglugggkigglgggXugrggggggg e? égd£8m6hy8rogadg§ potassium
hydroxide, tetramethylammonium hydroxide, choline,
1,8-diazabicyclo-[5.4.0]-7-undecene or
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.

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

300 sec.

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

having a predetermined pixel pattern composed of a cured
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step (2) Thereafter, at least part of the forned

coating film is exposed to radiation. Wen part of

the coating filmis exposed, a photonmask having a
suitable pattern is used. 5 The radiation used in this
step is selected fromvisibleggradiation, ultraviolet

radi ation, far ultraviolet radiation, electron

r pebatibeno fntheXrhddiadtiodNsefRadt @tk OFe SV idtghpbsition can be
wavel engt h .of 190 to 450 nmis preferred. The dose of

t RetpaBPdti on is preferably about 10 to 10 10, 000

J/n2. -,st ( T, t : po I L ;
s devel ST R BeS P abr ) ol KAl T devaropar o 1o
dpssfkvebapgcheaped@tahs 0 % anexXgofed ahantti 2A tof 4cheinutes.

coating_filmso as to fo a pattern, The abqve al kali .,
devel opErei EREReREetces Lt aaREsheE I/ EoFBRAoTe cihebRLbed
Cabgoeaig,?:?eééygbbyd@ oxi gle, 5 POt guSi Wdrehyedeexhdsiy 1.5 to
t et r anet hyl anmoni um hydr oxi de, choli ne,
1380dumzabi cycl o-[ 5. 4. 0] - 7-undecene or 20

1,5-dia j -14. 1515= uitabl t 13 s
of a m%gf%g%‘?%gf%éo%%nﬁb}gl ve tS &slacﬁbag 42!5?%2%& liquid
oradiibanoh, semns it swe freactiantompyshe iaddecbnttain ey ghwen and

al kal i _devel oper. The coating film.s referably

b BEPAFTERCEr (EF TR Vet dhHE B0y Brsarne 22¢) formed on
dewel gpfBNEubSR-AY efle¥Be@RBRNakdng il PEREIbQR) to form a
devel opnment or puddl e devel opnent may_ be enployed. As.

f 6Pleeed bprfehhaydRd ProAsterReneddischg IFPPm 32d blue pixel
p y.fe 0 rmatt f Ut 5

B 5 Ry oleE e BE R T o Tam SRR L e RGvEAen? che
devdeopefl forning fhesg colsubgiistle patdeirmg as not limited
p?edgb?rnkned gi el pattern conposed of a cured 46

pr-8d 8PVRe°Fabiati on sensitive resin conposition

can be

Color filter

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

Color liquid crystal display device

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

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
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obt ai ned. As for post-baking conditions, the coating

filmis preferably heated at 180 to 230C for about 20

to 40 minutes. 5 The thickness of the pixel film

fornmed as described above is preferably 0.5 to 5.0 m

nmore preferably 1.5 to 3.0 my,By repeating the above

steps (1) to (4) using liquid radiation sensitive

I B&VAIngAAROEb T bO TS 16 a8 iopgoeEefo @adh dbhdt weth a 1iquid

pi gnents, green and blue pixel patterns are forned on .

t AEYShAe d8WSEr ANECTPREEEL F hRERAG VeEposAl BEENREIVBLY 1T
[ p r e :

e B R e S R ah i fac PLPEH 13 orming

| hientobor fhkcevraethef shofaragof hesk iod subpgitrelte having

patterns .i.s not limted to the ove_order... Col .

f 71 R0 Frid T SEBPSEEI & (%ﬁ} W&%Pe%‘gﬁ?tifﬁ%ﬂﬁ“&ﬁ §% (tin

f abped idd D bRe deadé Bé & Oro8eH Sirld ¥BpbE8H Nt £LOPRTHHANWith

for_color 20 filters of the present invention. The

c8l biayidagysdiak RaygreseherpasedtikarsRetereeenefe latter

u ; - [ .Ql_ar

| BEEGhER, SRR AR AN (ELEBTY) O iRyt aperture,

dekbreby madt ing isq@rsswihleto.olm i®ohdriglguhighrgsfahition

deticeby to.c _ _
ot SBHEY PEYERAL FrsEIEToReEaRBri et e col or Tilter

of the pregeBtribBMEenbboB, BHeThadeatebn kankdtekkstakin
di spl ay device of the present invention may have a

saPrapPétippuefutde PEESEREnBr¥entdonmgpmarevide a color
:E%EEE?r%rEEaErBRe“%EEHEnEglEgra'ﬁ%ég:g?glav flas excellent

ubsStrate separate froma~drive su e having a
t Bphubilatyt iangi slean{dF Holamht evelr iafd esulist betemes dry

aggdtgg %ﬁ?%%%ﬁ%ef%r4élit—nozzle coating.

Examples

The following examples are provided for the purpose
of further illustrating the present invention but are in no
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.)

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

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
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having the color filter are opposed to each other with
a liquid crystal layer interposed therebetween.
Alternatively, it may have a structure that a
substrate manufactured by formng the color filter on
the surface of a drive substrage having 5 a thin film
transistor (TFT) and a substrate having I TO (tin
dopeﬁ—phdhyhmaiédm)deleBDrpdesSabg eppghedofobeaclyl

other wt uid cr stal osed

CHETBAEFRARHS THE- P aRTELS SF M T4iT'e T tSRGReT FESnE Pyparts
| BV HD8 £ Wﬂkﬂﬁsﬁ%ﬁé‘ﬁ%meﬂ h%f@é’uf@f"ﬁ%&g‘ﬂt control
posSsi bl'e to obtain bri g hi gh-definition I d

bRgSRR) GPEPI BYCRCRE O @%@@ﬁ%e&h@bé@éldﬁh@f L flask
" 031,08 3P0BbhI K6 £51BROTAAN! LhanoBt i AP ESERt on

inventiron can provide a g | ter free
" balntngh u&sahéﬁgéﬁydtel&h%m@i@eceltl @ats ssalrukdl geptly to

[ eanin | vent, even .afte beconmes dry. 15 d

| Be o L AT et By PRLRE s Pa R et o SR B 3 hurs
f@héoﬁéagt%ﬁ@dﬁ@t%ﬁ W owrlad Hort ddhe thuippose 20f>arts by
further illustrating the present invention but are in

neeigbtuay Be2hearakémiasbnturera§r il wag RHdSH, cadh
Eéo%%ﬁe%?éh?%oﬁb&éb”?grgﬂekhﬁoﬁehhﬂ$h”90rs¥”BQS§'§o obtain
a y ge

€S were neasure er neat
chrDaaﬂngsabbyi@ﬁPC&ohadedonnenheoEonomAwg . This resin

egificatio iC Denko K, K.
SBSEortn BRcokePRotnacne i Ho, SRR Rr- BoSS are L vas
REsKEn8Pdq wer ecoAbi(ped) Transfer phase
t et rahydr of uran contalnlng 0.5 wt % of phosphoric acid

30 Synthesis Exanple 1 10 parts by wei ght of
g? atﬁé99§st§gﬁgﬁ¥r9n'tr'le and 400 parts by wei ght

I propyl ene ycol dinmethyl ether were fed to a
fl ask equp peedswby wed gbdobf 2g 2t ulseodrie igodityremitride and

agpg%iablytfg iyg/petié-‘i{t g‘Et&flﬁ:{ggln}fer?g igq’yc%%f C%lrggé}tl;l @Eher 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, 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
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
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 (f-2)

Synthesis Example 3
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of N-phenyl mal ei m de, 30 parts by wei ght of benzyl

nmet hacryl ate, 18.8 parts by weight of styrene and 10

parts by weight of a-nethylstyrene diner (nolecular

wei ght control agent) were then fed to the flask, the
inside of the flask 5 was subsgpituted by nitrogen, and
the obtained reaction solution was heated at 80C

while i3 paststhyredigentofy 202° b@z@@iyhéebtz@ﬂrbyitrile, 4

Bt POl cleueRh SRoECH Rt RelPhitue® b1 T, (wopgeutar
V\ﬁé Q@htocforitri’o'l ity 88U 0 Qairtts bg wmnsgmﬂ@eddlpﬁdpylene

Xnerlzatlon was further continued for 1 hour _to
oﬁ%&?ﬁ dipeshylssrheronersoffd E8ntehtasdk QEU?LPRPG) with a

Tﬁbéliﬁ '{hb@ﬁgldaé‘ MY 8 1O, 9@%% 8 M@ﬁ: Q)ff ﬁe@hacryllc

s redin was designated as resin (0-1
S;zm.desas Exaarpte Eyzws19httsfb1§7 p\hegmmeiezmzde, 30 parts
zob|5| on |Ie Q0 _parks. By f .
ﬁrgﬁyﬁ §|y80 aFr¥§ g? aerelp 8dp?gpE gyagﬁlght
eqﬁlsrx@eﬂerm Wera €oohi m@ tubﬂle’iﬁﬂiaékstﬂﬁé ehsldéoopanieSflask
by wei ght of nethacrylic acid, 31.2 parts hy wei

zwaafsupaﬁéﬁyFﬁ§|@Vnpaérossnpaépé E?em€P§ﬁﬂn8§ Egﬁ£§ﬂon
nebhack yhatifs H8aBeRait Ssd¥c Walah if walyseherafdgdntly to

parts by weight of a-nethylstyrene dinmer (nolecular
wee g 1 Yo k 2 d kagmtlptmmenghEhateﬁemmm@dm dsik 3t heurs.

i d f he f d
| B ogeatnias, SalifintOiag S T uliogen s BRfes by

wWhelghtt ofiag, gt |-érzedlgeabbmtwcnherﬁobyma@ aadelaly and
mai nt ai ni.ng { hat tenmperature for 3

hour s
r BREYTEA 1 Z6F tPPoNARas UF hBRThEGRE4NYED1 BOE, 10h8u6aF? ghtain

wei ghtiaf s@14t18a0Ri8h sabbykeRnkt biel 8:3was wedded, TANE resin
pol yneri zati on was further continued for 1 hour to

obedi an ¥@ afr 8siPA0sandt penMp<YN @fcdnt’ent This3pegin was
“ﬁ%;l%ﬁgkgdrgglgesgﬁd Mv of 14,000 and an Mv M of
2. 1.

'S resin was ée3|gnated as resin ((3-2).
Synthesis Exanple 3 49 3 parts by wei ght of

250t REQRLS SRy gnitrile, 4
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
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
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
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parts by weight of tetraethylthiuramdisulfide

(nol ecul ar wei ght control agent) and 200 parts by

wei ght of di propylene glycol dinethyl ether were fed

to a flask equi pped with a 5 cooling tube and a

stirrer, 20 parts by weight ofonethacrylic acid, 31.2

parts by wei ght of N phenyl nal eimde, 30 parts by

\/\/éésghido¢orbte¢1fzinOﬂTét2h§cwyl°’at e This tesipdrads abyMWeD§h$ 200

ne. wer h . 10 flask d

t?ie f? w?%%sogu% ? jtekgloé byégnll r%agéendeé%%ﬁéa §s resin

obBazned reaction 10 solutlon was heated at 80C while

it was stirred gently to be polynerized by

mai ntai ning that tenperature for 3 hours. The

rgfﬁghgglgohgghﬁmemgs then heated at 100C, 2 parts by
-azob|S|sobutyron|tr|Ie was added, and

pol yrrer3 Zeation pswéightheof cont’| mrebistsabhoyronptrile, 4

obtaLn 15wa rﬁgln solution (solid content of 33.0

mf%f.sTRYS red Ead an Mv of 5,000 and an MwW Wh of

1bYs-IhbsdimetRytBgradesi gngl ediasarbshpl( Bidhlfide

SyntheS|s Exanple 4 20 3 parts b melght of

‘2013‘2%1"‘&‘%%’0‘1}?5/&9{}%9]1 ggent) p%’f‘fis %Y R tGhYopeight of
ba§§95§9zehe ?yycéhlegaégﬁgxléehéyl&égs féaok@calﬁnask
wel ght™ Contr ol agent) 00 parts by wei ght of
deanippednd tgi ymoldurret:hyle anderstwereey ed Otpart $ lyskeight
equi Wit in b Lere 0 parts

89 Hggﬁ?cr§g gfgﬁg hag%y §agggdgy3%eigpar9§ by
V\Hl-ghénplmalt\lemiﬂeﬁ&l reed palﬂ‘tdﬂgy ﬁelgatt@f bﬁn@llghlétl@écrylate
benzyl nethacrylate, and 18. 8 garts

stPidife BrECE e Eant @& REYFRRS KET S Wéeﬁ? %ﬁdd%o ste hlask,
f L Baki \osa S WISERE Ut BLk DYool gﬁgg@mtu@ea w%lt%gaémeand the

“reaction solution was heated at 80C e it was

sebEpépegereagtion b‘@b@ﬂ:mmaﬁe@w%uaﬁt §|0nicnyhttﬂaat it was
tepperaugento Ur o1 TExE £86! bOnnaohibi BnYREhat
tEen % % d ? %86% éo XH s me?gwt OF niftha
ZtQmpazabusesﬁbntyrhnurslIefmgsreankibnEBmﬂution was then
p r|z lQn., was further contipued_for 1 hour to
BeAF R Pl ot o PORER By wesoRE"Ce

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) .

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
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,
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(solid content of 32.8 W% . This resin had an Mwv of
5,200 and an MV Wh of 1.4. This resin was designated

as resin (B-2). 5 Synthesis Exanple 5 3 parts by

wei ght of 2,2'-azobisisobutyronitrile, 4 parts by

wei ght of bis-3, 5- dinethylpyréiol-l-ylthiocarbonyl

di sul fide. (nolecular weight control agent). and
pEF?slfb’i/l%l%ttthfli’ék bifsvis @b‘%séﬁéu&leﬁcg}’ %W?ﬁﬂ‘ and the
eBBEElW@HerEQQtEBnaséfL@'%Koﬁq\k'é:E’pr?éjaﬁ’\écﬁ 2 P 'w'?ﬁltequ was
and a stirrer, 20 parts by weight of methacryli

astdyrred. eraﬂystbyb@ep@ﬂwmerlZHdphahymeUQumumg t&at

parts g n hacr ar.t
B RhE e By e BoE R, TRARFEYRLSp B0 pideR §E5 Phen
theatsaai de abotlre fl pakreapyswesighituiogd by nitrogen,

and the obtained reaction _solution was heated at 80C

whi Pe- PFORé§1S§PPFV€@ndéﬁﬂﬂF WésbédﬁéﬁynéPﬁzEBlﬁverlzatlon
t t r r T

o8] PUPLRGy e i RETRAA W foli?led AT BRsin sojurion

weépghtidotoRBeRt 20£ a¥dhil gitdobut Fhomi reslin hvad mjcn@d of ,900

and .pol yper,i atlo urther.continyed.for
CBhgbRR TRMRE b L gt Thne | PSR PabniERt o8reag Y resin
wi{g08) .. This resin had an Mv of 6, 200 and an Mw~ Mh

of 1.8. This resin was designated as resin (B-3). 25

Synt hesis Exanple 6 3 parts by wei ght of
ngntﬁég%sggtg%gtly gnitrile, 4 parts by weight of

bi 5- 3- et hyl pyrazol -1 -yl t hi ocarbonyl disul fide

(ol ecuBapavkesghy eehghtl ofgenkj - anqb26®SphutyrbyiB©ile, 4
wei ght. of di propyl en col dlrreth eth .
B th B R s i EY R eaGar TG b gV it riae
Stimbleen13® paight &ohwwbxﬂugeﬁt wahhazoylparthHy-wélg&t of
parts b ght of henyl.mal ei m de,. 30 parts b
V\BFBHPPg’fleBSn?;}P’Cﬁ%t ﬁl&gﬁ?lhg{ e StBRS YST8 &% by *lask

wehghbpeh Wit anEodEl €y ithee 484 & tiheet!| a8Kpadils 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,

* 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

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

(B-5) .

Synthesis Example 8
3 parts by weight of 2,2’ -azobisisobutyronitrile, 4
parts by weight of bisthiobenzoyl disulfide (molecular
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the inside of the flask was substituted by nitrogen,

and the obtained reaction solution was heated at 80C
while it was stirred gently to be pol ynerized by

mai ntai ning that tenperature for 3 hours. The

reaction solution was then 5 $s®ated at 100C, 2 parts

by wei ght of 2,2'-azobisisobutyronitrile was added,
m@llgimlt yrertirzzdt aganthasnd wothpartenty meeghitoof Id ipiepylene
t o, obt a resjn_sol ution I|d co L of 32. 7
T PR LT s Bt et F S8 O HHPR SR g ich

1801 i %u‘%&ﬁd%%td@%bgnaﬁ @@a&f’csf]sﬁlvfélglﬂ: 6B-Mdthacrylic
Synthesis Exanple 7 3 parts b

2a91d azdbbi 3i BYVBLE YPYTe ¥, 0 quwwmwe of30 parts
I r [
B A A S A R e e
d@brstmﬂeemewgtydﬂierdtf&dtmrthet heaskeruhe edsideanff thskflask
U|p ed with a.cooling tube and.a_sti
YR g L e G RECh P FRIgE: qnng the BPFaiped, BRgkE Lon
Ofo1dt PEENYA SR TR dlest 3O “rakvhs 1Ry iweigbt seirbeazyéntly to
met hacryl ate 20 and 18.8 parts by wei ght of styrene

wee e ligte T itEd ¥t meintasRingt peat famRerFt Yfe foradhours.

Wefe SHDSLL {4 &ch DYt {bd rv\%eg:é'xeqpqiletar&%d gkt 3phee 2 parts by

reacti1on solution was heat at ' 80C while It was

sWexghd géne| g’ t@zbblpmsghetyzedlbylhalwaaladdgdthand
erature for 3 The reacti o qu i,on

FBI SR RELT BN det TH0EE S paPRE By SHel ghi L dfout To obtain

2a2re87ALESLSODULY 8P LAl tenvefstadded2 . angts) . This resin

pol ynmeri zation was further continued for 1 hour to

ob2di anaMye’f nSsBP At #BA apsYr/¥nceht &nb - of THEES e by wWas

ﬁégl ﬁéthhQQ apsMy ¢§_6y500 and an Mw M of 1.8.

was desi gnated as resin 30 (B-5).
SyntheS|s Exanple 8 3 parts by wei ght of

2,2 -azohi sj sogutyronltrlle 4 parts by weight of
b£$$$+%%gﬂféy§—dlsulflde (ol ecul ar 52
Comparative Example 1

40 parts by weight of a mixture of C.I. Pigment Red
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
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 (Bf-1) as the alkali-soluble resin, 80 parts by
weight of dipentaerythritol hexaacrylate as the
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).
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wei ght control agent) and 200 parts by wei ght of
di propyl ene glycol dinethyl ether were fed to a flask
equi pped with a cooling tube and a stirrer, 20 parts

by wei ght of nmethacrylic acid, 31.2 parts by weight
of N-phenyl nal ei m de, 30 partg35 by wei ght of benzyl

nmet hacryl ate and 18.8 parts by weight of styrene were
then fedhtpebbeet| aske tipuidHADpASidih flrask wwdSapplied
substituted by nitrogen, and the obtained reaction
sBP LR RohnRsdherekar AodDElaFE SUbst pke mwmage%‘r&@zyf ilm
t t f
R L P B S LS PP b in SRS e T e
180€pi2 paatsr Bmnd v]eafg:hunoﬁ clean room at 23 °c for 12 hours
2,2'-az gbISISObut rg %rlle was dde .and
pBPyﬁﬁr T4EFoROWAE £Qr CRER BofPR &8& F&?“& hour to
obt ai N wRehaM ik $0bethah e($QS i GnEENtnof 0 &2c bW Pdpylene
This resin had an Mv of 5,000 and an MV Wh of 1.5
TEELB'CPésmﬁn@ﬂ@thYé %I’é%?ﬁn%ﬁ%‘éﬁ%% fQa5 i MABLSES the coating

S Exanple 1 40 parts by
ﬁ H?Esgﬁn%gtggng%%él&? Pigment Red 20 254 and
.I. Pignent Yellow 139 in a weight ratio of 50/50 as

t he pi nt (A), 10 parts by wei ght of D sperbyk2001
gomgagngﬁngﬁ%?mgﬁﬁ %OO parts by wei ght of ethyl

3- ethOXMp[QQhQaab@mﬁés@tiahVeﬂt2MBW§sanﬁFaﬂéd in the same

di spersed together by the Di anpnd Fine bead

mnanneﬁeaa tnaferrrrabbveExanp el eRaARts iashi’0 parts by
h@%f%repgégiﬁo &fo{va% %?oéjgﬁ %ia(t)cg %p?ﬁg Yesin ( (B-1)

I Spersion
dtspéosmoa ce@tpagt $iBy welghBodafgﬂhesr@@bﬁtqeael) as

the al k uble.resin, 80 parts .wej ght of

il pent ARG REERRER, Ve e hrs 487 80¢c ¥ propylene
pgﬂyﬁdmcmbﬁﬁﬂétﬁpmoméhef@ceﬁ@t@aﬂ‘chs Dypineitght, ahe coating
2-ben§§_-2 dlnet | am no-1| - (4- nDr hol.i no heng ébutanon
efiim Ciﬁé‘trda]d% Veg@ﬁ@PéF Fléflﬁ) daﬁdlair 80P Ftaf 59relgn

Weh8BErOlvasPseRYl §Re thleyagkurBnonet hyl ether acetate
as a solvent were mxed together to prepare a liquid

conmposition (r-1). 53
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 (f-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.

Example 2

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 (f-1)
to form a coating film on a soda glass substrate.

When this substrate was immersed in 100cc of propylene
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Thereafter, the liquid conposition (r-1) was applied

to a 4 inch-dianeter soda gl ass substrate having an

SS2 film for preventing the elution of sodiumions

on the surface with a spin coater and left in a clean
roomat 23 C for 12 hours 5 tg be dried so as to form

a coating film Wen this substrate was i mersed in
1§Q9§onm@ﬁ@rﬁé(l:ﬁﬂE e Ghe'€ H cdmdnetdyy 2 alihetedGetkecoating
for 2 mnutes, the coating filmdissolved conpletely.

101 tonpasapivederampllet2l X 1 i qui d conposition (r-2)

was prepared in the sanme nanner as in Conparative

Exanple 1 except that 70 parts by weight of the resin
(£Ra@plwas used in place of the resin (0-1) to forma
coating_filmon a soda,glass subpstrate. 15 V%Sn.thi

Subst r o e HES: An@PRRRL f HOR 0BRSS bf BT oBFFEABSIgiYcbhe same
MRRARBLNYS £f Nesmpees 8d fe ffard T8 NUS&edthene@aioNgarts by
filmdid not dissolve conpletely and a ['arge anount of

f weaghh ofrtsheeresits (Feén vastured igwiaceoitkhapiesin AB-1)

. Lg%grﬁog}ogagggggr gﬁ;@o@a gpaaagﬁqsisntsht%ggﬁaﬁ;g.

manner - as anpl e "1-excep
parts bywhemeilgid sabstlrateegas ifhel)satasnuseted wifppacpylene

of _the_resin 3-1) to forma coati f.ilmaon soda
oPRRESL PSR Pue LY B e gk 498 SRt & B BB PEedoat ing
i p11R0a¢s8b1peapybapeetghycol nmonomethyl ether acetate

for 2 mnutes, the coating filmdissolved conpletely.
Exanple 2 30 Aliquid conposition (R2) was prepared

i a manner as in Conparative Exanple 1 except
tﬁg%m§5gpgfts by weight of the resin (B-2) was used

in plack biguhé cespas{ilef) (Rté)fwam prepatedgihi the same
on_a soda gl ass substrate.

WA t hi bst t
halreeide i R L S e o S SRepay s by

el;beghacst ate Fo5ir (Bt R8s Ut 68 1d@e 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.

Example 5

A ligquid composition (R-5) was prepared in the same
manner as in Comparative Example 1 except that 70 parts by
weight of the resin (B-5) was used in place of the resin (§-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.

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 (f-1)
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filmdissolved conpletely. Exanple 3 5 Aliquid
conposition (R 3) was prepared in the sane nmanner as

in Conparative Exanple 1 except that 70 parts by

wei ght of the resin (B-3) was used in place of the

resin (13-1) to forma coatisg filmon a soda gl ass
substrate. When this substrate was i nmmersed in 100cc
ofoptopyl enecatlngl yédin mnnansbﬁylgéahersabetaaeeﬁor 2
ninutes t he .coat i fil mdissol ved onp ely.

Exampl K TR RA5S TR b TSl hIAfh Pt PFRpYLene
EQ%/@amemoﬂémgaHp@reaﬁer Na &HPEE oy e E&@rmle% lte¥cephting
t arts by ight of the resin (B-4) was used
|ﬁlbmadéS§P1Vﬁé cesPAete3dvYr) to forma coating film

on a soda gl ass substrate. Wen this substrate was

i mrersed in 100cc of propylene glycol nononethyl
eElreluacébat eff gpaabiiddtes, the coating 20 film

dissol ved,co Iete Exanple 5 Aliquid conposition

( ROBPAFAS 1¥Fe 5?@8 Pn3the same rmanner as in

Conpar atrh¥e1 Exaid®| cordpeXCedn t (at1)7@RpaedYn edmparative

wei ght of the resin (B-5) was used in place of the
rEgaWPGFBllyaStéppéﬁﬁﬁat@oatﬁﬁéafgﬂﬁﬁénsﬁb§§éatgl§§§1n9 an

tr AE c

OEE% o%{y ene gfyco%éﬂﬁ) gl?%u%l der ac%tggtlgﬂlf 399% on the
msnuﬂfas;a bmesangtuh&gTRSBlzmoargscﬂMetdnowﬂ)bei}giwapﬁﬂ)lcatlon

ampl e A liquid ¢ osi tion epared, i n
T HEVESRe 2o AP TS L R RS AEFy BABE A o kg OB Kogvo
tkat , 70trpar kaabyefeehghhoehatlheefmpeirattBebfowas Hsad to be
in place of the resin ((3-1) 55 to forma coating
f BEAEEn s 86d&0gfesd sulksaitdtd. tMlEN this substrate
was | 'mﬁﬁéﬁdtﬁ %%am gértngéewheﬁe (r 9 VGRls ABPRTREWS a new

et her acetate , the coatl I Ng
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.

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
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

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 1liquid composition (r-1), the liquid composition could

be applied without producing foreign matter on the formed
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filmdissolved conpletely. 5 Evaluation of coatability

Conparative Exanple 3 The liquid conposition (r-1)

prepared in Conparative Exanple 1 was applied to a

soda gl ass substrate having an 10 SiQ2 filmfor

preventing the elution of sodsemions on the surface

by using the TR63210S-CL slit nozzle type application

dematenfofitml.or filters (trade nane) of Tokyo Chka

Kogyo Co., Ltd. and left at normal tenperature for 1

hour to be dried so as to forma coating film 15

Wigamphe ki quid conposition (r-1) was applied to a new

soda gl ass substrate with TR63210S-CL after the slit

nozzl e WheB 2| eapedbiiikYatpet BRSpFapyledeoylbyéB| the same
h h , ol I ' L1.ho ;

P BTEr ey EhorbmoRERLELE ExheBll 8 D2GRRE LAREMEh Miquia

28o@popatabnvéRERanplrepd rfiennaErempabi Ri wgst esedwas place

carried_out .in the sane nnper as in _Conparative .

ERE L S04 BERTRIRAL T (P a by & D bhEBeR Pt cp)on could
PHePapgdikA #RERatLat pyedbvang eoZelgh MaeleZ2SohnNtRkaeérmed
of the liquid conposition (r-1) , foreign matter was
pEedtead gﬁlmhe formed coating filmand therefore, a
satisfactory coating filmcould not be fornmed. Exanple

7 30 When a coatability test was carried out in the
sagempi@n@er as in Conparative Exanple 3 except that

the liqujd conposition (R-1) prepared_ in_.Exapple

wne usclhfn B ERgRaby o Rre b e Ra eI EAoRAET i) the same
t henhkaUibd ganpesbhirani¢eukstampecappkkedpw thaut the liquid
producing foreign matter on the _forned 56 ,
c68mPREifirm (BxdnpP&eBavgenin EamRBEl Pt Yafelfefadn place

C%Eﬁhﬁ?l?&hi@%&éﬁ%é%ﬂ?bn(r-l),theliquidcompositioncould
be applied without producing foreign matter on the formed

coating film.

Example 10

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

coating film.

Example 11

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

coating film.
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5 manner as in Conparative Exanple 3 except that the
liquid conposition (R 2) prepared in Exanple 2 was
used in place of the liquid conposition (r-1),the
liquid conposition could be applied w thout producing
foreign matter on the fornmed sgoating film 10 Exanpl e
9 Wen a coatability test was carried out in the sane
neragplasipn Conparative Exanple 3 except that the

liquid conmposition (R.3) prepared in Exanple 3 was

used i ""PpERce qeabRbi hityi B8f Eéﬁp%@FFF%ﬂ ?Ftlin FH% same
'hQHhQrCQEDQE'&bHBaEQHEQe ﬁﬁaﬁﬁ@é'§de%bEF9uEh9E°9H€'ﬂ9quld
forel agn matter on t forned coat |ng m Exa

200Mﬁealalcuaﬂab60|pyepesedmaa Baampéé 6uwa5nushé ganplace

I Pgﬂﬁf i‘%g‘ﬁpg& ar at Aef) pr e ar 4 EX&%% Ctﬂq‘g’t ftﬂeion could

usedapplmbacaltnbuthprbdquudgcﬁapesgh|mattér1¢nthhe formed

liquid conposition could be applied w thout producing

f 6P8FRIMAELLBr on the formed 25 coating film Exanple

11 When a coatability test was carried out in the sane

manner as in Conparative Exanple 3 except that the

| Eyaildat3oncofipyoilthgr (Rt&Ntpoapared in Exanple 5 was

used in_place_o e Liquid conposition (r-1), the

|§8HP8r8§ﬁpSSFFF chould be applled W t hout produci ng

foreignTnat1£¢u£m]ddmpdSHﬁ&nh qodat)i pgepalrdd 57 Comparative
anpl e 12 Wien a coatability test_was carried ouf in

tﬁ§a§8%€ ln¥AfePPR 1PH EﬁnﬁaﬁaﬁﬁvglﬁiﬁnﬁPESErQREeB?Vlng an

t Bab, therdh ifyy gre%weq f@t kAR é&éioﬁr@pasr&&unn iBramhe 1TO

6 was used in pl ace l'iquid conposition (r-1),
thenﬂnqmudl@o@g@@ﬁtaéﬁowauedeCEé0d9§|ﬁ@@0ﬁlﬁﬁ@uﬂn a

p%ggg egmlg S'QEaEEtESrtBQ Eﬂ%f&% n@ch a spin coater and

prebaked in a clean oven at 90°C for 10 minutes to form a

2.0 um-thick coating film.

Subsequently, the coating film was exposed to 5,000
J/m? of radiation having wavelengths of 365 nm, 405 nm and
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
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
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
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coating film Evaluation of voltage retention 10
Conparative Exanple 5 The liquid conposition (r-1)
prepared in Conparative Exanple 1 was applied to a

soda gl ass substrate having an SiQ2 filmfor

preventing the elution of sodesgmions and I TO

(indiumtin oxide alloy) electrodes deposited in a 15
ptﬁdeineerrianed Heapiewat tdte’ Guohaeswid hta whitageoaeteention
and r ebak in_a_cl Qven at 9QC f 10 minutes to

T 8LRg 65, VARGR R SABHTS  FrvRtasubeaGaBm F Lepron
caa&saglﬁgl é‘ﬁ}é{@én eXRasethdme P o@0foyd meEknefi dzadh at TR, The
havi ng wavel'engths of 365 nm 405 nmand 20 436 nm

wpplachtgnnpw@égag@ wascary Nawgoliengsdarusiavgsaand the

\%ggn?ghlenghk§e§{igﬁE$’%g§m%§ %{enfmoﬁ% 8J thentf}on is

el oper —conpo 0 aqueous s on
pat%melmb‘da)ddfem(bgf&iﬁsh&{h@tf}m pbtenhntihé dof berence of the
devel gped, rinsed wth gg ure wat er, dri

Sata

d with )
o i FveRel “telt. Ta i dam B mide FsrrS00n ARPLACation

tByCUBQtEB% apptiing hikl M #@ .asakoaf eBu1EedtREXEbSLOGe
he substfate. The filmthi ckness of the pixel [ayer

mast$n660n1W$ﬁeﬁ5 fthe substrate having these pixels

and 2 Silish! ehe v DA LTl es! podos. dannsid ed khad ce11

predet er m ne jOIne toget
seal 1@geﬁgteh1ﬁn cantzgi bhagl Oqdi dme g saissl tamdls,caaumxbtt heintain

08 I d crystal trad
P lagrt 1K SelbHOPNEE ChBrSPALE BATader SV RdsOr 16.7 ms,

SWRsthatesnd @ nARMAAQL WA et 8bh Us Fartict bellignefully.
liquid crystal cell was then placed in a 58

t Reewesozel @ dhanhErcEfBoa fiésaéayﬁ%fw%cwpragéng a color
{gggg%&o@orggdu§£8g Eﬁg 1{%§%én gé#nﬁohkﬁgﬁ high

neasuring syst nane
Tethnicea ofo caulstidg Th@rnapgilcatlon voltage was 5.5 V
rectangul ar waves and the 5 nmeasurenent frequency was
60 Hz. The voltage retention is a value obtained by
dicvhgbrattibe pehaaplieals di fference of the

A liquid crystal cell was manufactured in the same
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
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
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
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liquid crystal cell 16.7 ns after the start of
application by voltage applied at O ns. As a result,
the voltage retention was 45 0. 10 Wen the voltage
retention of the liquid crystal cell is |lower than 90
% the liquid crystal cell caggot maintain

application voltage at a predeterm ned |level for 16.7

NEji1t¥hi eBriBansrbhathéheihi08i dokpystiaisnCarRAQ) BEs a low
aligned fully. Therefore, a liquid crystal display

debpeeecehpERrYFARIa’ "BBEBANGS filter formed from the
liquid conposition (r-1) has a high chance of causing
“burning". Conparative Exanple 6 A liquid crystal cel
mExampmafaetured in the sane 20 nmanner as in

Conpar e Ex xcep that the_liquid. .
comhos i bt BoPrEptat SaLt v es PP aERb S RGP the same
WAsnHe@dasi Inptamgaehtitte kkaMpUeCconpRELbt 0OBhbt - the. 1iquid
When t he voltag . retention of the liquid crystal cel

t

waSTReAS G en %a§r692r¢ﬁeF§fEKémPéel?qwﬁﬁ epgdt &N place
db?.pé q%\ﬁ'l%.e wgiéi&g 215 ‘Nﬂ[enfﬁlllé %rolft%ﬁ%ﬁfjete?tlon

from osition - a | ow
cafisthg 1bqumdng%ysEnawpbé11®aA meqsudednystaMaseBn %.

CBRERAPT Ge hAMDIE BB FRAPY R 9P B ising 2 colox

ceimpesit FermeR- ¥ropr epar edqhinaFxanpbeitivas (Asefdl hls a low
place of the liquid conposition (r-1) . V%en t he

veharge P&t EAUPAAI OPUFRENPi'quid crystal cell was
nmeasured, it was 92 % Therefore, a liquid crystal

di spl ay devi ce conprising a color 59 filter forned

f Esamphe MLBqui d conposition (R—l) has a low chance of

causing. " 9" 4 |d crystal |1

s ot LR AL S8 vRannerTae S REER 2, ERpy game
Exannke asexnepbmphabtitie Ekguplle c0sRo&pti onatReBe liquid
prepared in Exanple 2 was used in place_of the liquid
cSHﬁB@FﬂFéﬁn(ﬁRng? PhER2ERE QBIFéﬁ@PFEténwﬁﬁnused in place

of the liquid composition (r-1). When the voltage retention
of the liquid crystal cell was measured, it was 93 %.

Therefore, a 1iquid crystal display device comprising a color
filter formed from the liquid composition (R-3) has a low

chance of causing “burning”.

Example 16

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 %.
Therefore, a 1iquid crystal display device comprising a color

filter formed from the liquid composition (R-4) has a low

chance of causing “burning”.

Example 17
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of the liquid crystal cell was neasured, it was 91 %

10 Therefore, a liquid crystal display device

conprising a color filter formed fromthe liquid
conposition (R 2) has a |l ow chance of causing

"burning". Exanple 15 15 A liggid crystal cell was

manuf actured in the sane manner as in Conparative

Exanpl ea51l eguedt ckrrataliiheeliquwad menmfesitured (R- Bhe same

prepared in, Ex le 3 . was used in place of the ljquid .
CBRBBEF Fon Ty COPPaToREnet HE-UBI-Page cHEPBRL FBA GRar heduid
| LaMpdsetyshal(rcel | pwapaRasYhetxamp1was 98s0usdl in place
Therefore, a liquid crystal display device conprising
acfoihe lipuideeonpeabtlonolhtihe | Whendtkevsddiadeoretention
(Re3 as.a. l.qw e _af -C [ ) I NQ'.. anpl e

1B EnR T B ey aran sait BT Mashtel My R %
saherefameera asquhdConaral dyspEagnid el &e exnppti sthgta color
t he

[ i id c osition (R-4) .prepared in ampl e 4
et Eamean et ERY, (K P eRERE ek BnoRTB) Thas a Low

VgantRecyokhage nget eukngng~of the liquid crystal cell
was neasured, it was 94 0. 30 Therefore, a liquid

crystal display device conprising a color filter

f r the liquid conposition (R-4) has a | ow
cﬁ%gg 1%fgg;using “"burning". Exanple 17 60 A liquid
cryst al Acelifundscrgatbactaiédwans thhaufameuradnén akei Bame

Conpar ative, Exanpl e 5 _except that the_ |iqui —
COABOSEt Pon P BT PR apaP BaEIAMERBSI BX5eRks Chabathg Liduid
pE@ﬁEosQEibhe(hL@Uigré BRe8l §hoRxbfplk. eWIEB tiB8d in place
vol tage retention cof the liquid crystal cell was .
nmeastited iqul dngempos it igheleflore, WAeR; Hye ydipgicaretention

CRETF e aUuaR BEPErY PRI3) “Raoheaphin oty dicamg 2.
cidbsrafotburanil aguididrEaiptiespBan devidelcompstialingel tolor
§1§2QUE8%&%EegrB% %Hg %gﬁid composition (R-6) has a low
chance of causing “burning”.
All the above evaluation results are shown in Table
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.



manner as in Conparative Exanple 5 except that the

[iquid
used in p

the voltage retention
it was 92 %
di spl ay device conprising a color

was neasu

| ace

red,

cel

conposition (R-6) prepared in Exanple 6 was
of the Iiquid conposition (r-1).
15 of the liquid crystal
Thenref or e,

When

a liquid crystal

the liquid conp05|t|on (R—@hbma81a |OMI chance of

filter fornmed from

L AaAUST Ilg DUt T Ilg . l IIC (ILiUVC CVO.I ucul Ul 1 CDUI l\ v lt
shown|in Table tW@Gﬁﬁlpﬁe cltage
%Sltlr\/e reslg;n conp g@l/ﬂvf%n% COoPE i sifn %O é%ébfb‘:}éf%ﬁfention
jat ed her =| n—the same resulits were obtailne
=rom-ﬂadiati5®0@ensitﬁm6 resin Ebnpositioni) X (45%)
COMpr1 ST Ny bt ue, —greemn, yetow agd bt ack prgments| 61
fable 1 I pmersion Voltage RegioheMynMA £oatabilijty
estP et ent iT40003- 1 5(5(‘0(913L 3. bmgtgegwms gtgegg p-2| O(92%)
14000 2.1 (Foreign (Foreign @&b@@@e@gt BFo81828)
br oduced) ed) B-1 500 0 0(920/9 B-Z2 520
e 3?88 31 % o d (930) _ B- 475900 O (923
D 03940 8606500 1.8 0 0 0(90P) HB-6 50Q0 1.5 O @ (912
B-92x) Hr—the—cottmms—of +Hmrersion—test,—coatabttirty
and Brol t age %#@8entiod,- 8 neans tisflact oryand X C)(93°)
Teamps , unsatishgctory.; § 62 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.
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CLAIMS 1. Aradiation sensitive resin conposition
conprising (A) a colorant, (B) an al kali-sol uble
resin, (C) apolyfunctional nononmer and (D) a
radi ati on sensitive radical generator, 5 wherein the
al kali-soluble resin (B) is agresin having a group
represented by the following fornmula (i) or (ii) at at
| east one termnal of its quAymer chain. S 11 SCZ
(L) S .12SGCGZ (i i,),0[Z . in the fornmula (i), and
z3-in tAEILIRAL %FP’Fl - N CREBREAJERM §PPTising (A)
hy OO At 0B ) AW 8 kB¢ 18k LbE RN ROXY. | qEeUP 019¥8H@tional
group, al kyl group having 1 to 20 carbon atoﬁs,
noeoeRegnangr diat iec riaddesdarbsengridupyehaddigad tgergrator,
C@nggi atons, nonoval ent heterocyclic group having 3
to at'ons 15 consi sting of carbon atons and ot her
?t ons, tBR alkaSRil.—,soitlﬁm).eé (?L@)s)jﬁhl,(B? N'Eégl)f(eggﬁgh%vil@g a group
=0) ORL, -C (=O0. N (R1) (R2) , -P_(= ) 2, -P
(EEPrEREPt2 RE Tl TR0 L GnERTTHAG PRI I(J 1) - &t least
abkyl t@r-aYpalavweng tl e1lResarpenat ons, al kenyl group
having 2 to 18 carbon atdnms, nonoval ent aromatic
hydrocarbon &0 group having 6 to 18 carbon atons or
nonoval ent hgterocyclic group having 3 to 18 atons
consi sti- bon tpns and ot her atons) or
nonoval ent group having a polymer chain, with the
proviso that the al kyl group having 1 to 20 carbon
atons, the noval ent aromati c hydrocarbon group
having 6 to ﬁg 25 carbon atons, the nonoval ent
het er ocy i;tﬁﬂi?Q)haYkn? 3 to 20 atons consisting of
carbon atbms~and ot hertd ons, R1 and R2 nmay be
SLﬂEStiﬁ %}?g&o%nuye&{)adalr% N i%egﬁlet FYEmL T3 r?ii) are each
conposition accordi ng
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
consisting of carbon atoms and other atoms, -OR!, -SR?,
-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
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
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
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i 63 to claiml, wherein Z1 and Z2 are each

i ndependently a group selected fromthe group

consi sting of a nonoval ent heterocyclic group having

3 to 20 atons consisting of carbon atons and ot her

atons, -OR and -N(R') (R2) (RB and R2 are the 5 sane

as Rl and R2 represented by 7' in the fornula (i) and

zzwi AlepB torvhezein 7)) 3nd Z. aTReerali tRdependerily e group

iR R R e L

pdlerreacziald cpotrynpriaatte 3unsat wnaibed conpbandagidt carbon

B RS o b OSSP B TP w¥hre e
C@&trrfeobs xfeghd B Tepredentret ©¥ZZ Y th %ﬁe[ |f’8>r’int&Qa (i) and

formula (1) , Z and Z2 are the sane as

f & misnathei foamala (id)dhe formula (ii),

respectively.] 4. The radiation sensitive resin
conposition according to claim3, wherein

pal.ymer That radihoiomsehadtirvengesha cdBposition according

al kal i.-sol ybl e resi I|V|n adl al _
p&iy A Zati &Y. . Ve i 39 legsein (B) is

C iAPRFialdt@ e &Y HoNgmelrd ARy gﬁﬁﬁfex@ﬂz@m hddthrated
wherein the al kali-soluble resin is a copol yner

oCORPRBHSIPetN Rt RF RS RCE Bif)a éﬁsuﬂéati@mmp@m represented
ggkbgmé' Esmsgg?gggé%uf efﬁagyraaﬁn%%%g]%gxwelght control

ride anot her copol yneriza
uas&b&rated conpound. 6. The radiation sensitive resin
conmposition according to any one of clains 1 to 5,
wherein th& wei ght ave§age 30 nol ecul ar weight Mvin
terns of py| ystyrene nEsured by gel perneation

chro ogLephy .Ligy_n th 2alkall sol uble resin (B)
is 1,000 to 45§000 g The r di ati on sensitive

I 5NN €0 HRRI L1001 ?9%&91‘1(‘1‘@.2 are the same as Z* in the formula

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

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

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
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

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.
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to any one of clains 1 to 6, wherein the ratio of Mwv

to the nunber average nol ecular weight M in terns of

pol ystyrene 5 neasured by gel perneation

chromat ogr aphy of the alkali-soluble resin (B) is 1 to
2.0. 8. A nethod of preparingeshe radiation sensitive
resin conposition of any one of clains 1 to 7,

conprising mxing 10 a pignent di sper si on obt ai ned by

LXi n d di ersin A) a col.orant in

Gl vent i FaORAioR FBARG LY FReipy BeBRERIGEoR actofding

dicopehgasheWbt e (Bman alKal i whekdbhetheesahio (&3 Mw to the
pol yfuncti onal nonomer and (D) a radiation sensitive

r BYOSK @€ﬁ§ﬁ§?off‘°1e§519r raeghadintintesarsial pelystyrene

r n I 1 to
7%\%{“ (l:l % s?gq g%(iﬁ::‘%lra% Q?ll I%hgrog@‘co%%%p% 94 or | | ter
farlﬂmdlf—lsmimﬂdie rachian | (@) dendi tdove . R0 resin

conposition of claim9. 11. A color liquid crystal
di spl ay device conprising the color filter of claim

1@.. A method of preparing the radiation sensitive resin
composition of any one of claims 1 to 7, comprising mixing
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.

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

resin composition of claim 9.

11. A color liquid crystal display device comprising the

color filter of claim 10.



