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radi ati on sensitive resin comlaosn tion useful foristhe
manuf acture of a color filter i
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BACKGROUND ART 15 As neans of formng a color filter
by using a colored radiation sensitive resin
Cc OBOCHRNIIAAGN FIiHidr e i s knovvn a nethod in which a
coati ng Flllmof a_col or radik sensi lve res
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pattern, exposed to radiation throu h a hot omask
hé\}llﬁgra fQ?eéﬁsreedLrbé?thaé?ﬁﬁmsﬁlﬁal@ (@ Erier fypescolor

) q)i W er s %r 18IS RIS élqul%qeqﬂgﬁ]{ﬁ%ka ldevices, a

evel oper ssol ve renmove an osed “portion
andatﬂn@sit obaegpaning dﬂ'@asamevezm aplan fa lrt@tc pbamedsirom the

as to %bt ai , col., %ij |er S. (rceofgéegr&séﬁ to ﬁ%‘fe‘% %%]e?jrt]biqUid

f@&@ﬂs&:aqmcﬁfs;ﬁldyt e Al cbﬁfpwghgqg} AgelcdToSi ZEiter.
nmeans of applying a radiation sensitive resin
corrpositi on is shifting fromspin coating for

d'ia%%ﬁt'e@} G@position on the center of a substrate

30 to slit nozzle coating using a small-dianeter

l'iquid 8gewenna opofdimoimg er C@Qplrylfm@tehebyammg@ncolored

S%g%]ltalt\é_% r % nrﬁlt%q;%%sestd. cinjgﬂv l at t eﬁersé I1Is known a

gfnéchzdﬁigomglgl;mh ias cﬁmjﬂngarﬁmrdﬂ)va cd]ftﬁ:e’cﬁdte&iia)i’ﬁ.on

Se%?llstlltvl%er ?:?elsnlnc %%En%solstlltolrc])n()fltser]forr%qe%l rc]asn a substrate or a
substrate comprising a 1light screening layer having a desired
pattern, exposed to radiation through a photomask having a
desired pattern shape (to be referred to as “exposure”
hereinafter), 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 and JP 3639859).

Since substrates used.to form a color filter are
becoming larger in size, means of applying a radiation
sensitive resin composition is shifting from spin coating
for dropping the composition on the center of a substrate
toslit nozzle coatingusing a small-diameter liquid ejection
portion for applying the radiation sensitive resin
composition. In the latter slit nozzle coating, as the

diameter of the liquid ejection portion is small and 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 is dropped 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 5 of a cleaning sol vent
IS applled to the end of the nézzle before coatlng to

U4 PRSP AGHUEY LR LhR kOl sestn

cajmqiomlmrewaoa@seﬁﬁgqt ueig dﬁck;egs@cbsbrpauabmgrafllter as
great _reduction in product yield. 10 To cope with

t WY Fodniom matted &t HeséﬁglﬁtPffen%%.?Pa%b%o%m@.matly

f e fRlY d LRI IW oF has eb%ea?thtu Wither@fore, a jet
cl eani ng solvent that is, high solubility 1n a

clafad mj-easﬁmmrﬂom dfs epplied itk iendhoyf ithe nozzle

Lif d d_f |
crpre PRt e S aerta e onfe e TG ol he b g of the

anrfhdlne  equthenedlor fH11tde H;urtmiengrpr eyesi gAtnatter still
capability of the color filter _is becom ng stronger.

Tt?é‘r’cré?%b‘eotﬂrrﬁ‘f?d‘tq% of 1§ Fel Bl wi sphayeryi ‘F%ﬂﬁ%l%g @ great

gt arystal ghshl@y favige and a phenonenon that an
i mage 20 wﬁicﬁgghould not be displayed is displayed

on the §creepe votrtla tbllaclzzroblam tae r‘afdog'tlm despiayed resin

over an i.nmage |sp ed. The cau.
t KBS nofrlt\h]ﬁ S Olo&nsn er eds U )ﬁ'bétﬁs el %élty with

chargednimpusolivest ,cehbai aed highi g@ldbﬂysyaixs a cleaning
spread into the liquid crystals_25 and a, potenti a

diST Bt EEPPIF R o tal tgriiriefi 5 e i demredul es

i s not AR aldied deon i Lord AdL RRtd oth0f5 tllr%uldl rystal
has recentl’y been found that the inpurities not on QY

ardd spprptideedicatcampy itsimg afcqlmuf aéteri mgd theimkquirement

el Ind sl Sl G O AL S B S ol W e
ZGﬁﬂkﬁﬂﬁmﬂﬂhg|ﬂtrcng@nown that this phenonenon can be

effectlv |y prevg ted by increasi the urity of_ a
pi gment .* g8§nﬂﬁ ﬁﬁu?a¥ {é@lay failure of a

11qu1d.crystal dlsplay'dev1ce andeaphenomenon.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
and a potential difference applied to align liquid crystal
molecules is not maintained for a certain period of time.
It has recently been found that the impurities not only are
produced at the time of manufacturing liquid crystal
molecules but also soak from the inside of the formed color
filter.

As disclosed by JP-A 2000-329929, it is known that this
phenomenon can be effectively prevented by increasing the
purity of a pigment._ However, as the impurities may be

derived from components other than the pigment contained in
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derived from conponents other than the pignent

contained in 3 the radiation sensitive resin

conmposition, it cannot be said that increasing the

purity of the pigment can al ways prevent the above
phenomenon conpl etely. Then, the devel opment of a

radi ati on sensitive resin 5 conposition for color

f Itlhfeefédm@tgenr@&ﬁéléb@e rr%%wr{ saﬁﬁBSlE%nhl oo d%md}t%e said
yield and is free from"burning"” at the tine
m@@‘tacnqr%glagcbhwpwmltnepfl she trigmpnt desi ab'days prevent
Di R THE | NVE is an object of the
pF?%t%?% % ?4%? %9%$£%ﬁ§ﬁét i¥ad|ation sensitive

resin cammsl thendebetbpmantpoova dead PatdbRrsdnsiive resin
free from"burning" at a high product yield. It is
alfoIRES 108 CTe TR pridddis it iMartD Hhoviamizement

mfftoﬁoﬂlgfl PESRREL %él'@ﬁaﬁgoi‘/@ hadi f‘}bﬂn‘m%ﬂé’v%t Fhe time

resin 5 “conposi ti on. is still another | ect

t log mamuﬁaCUunmnﬁ|awc01qr;ﬁxAMQMezscsﬁxmng1Yt@esire@.
from"burning" fornmed from the above radiation
sensitive resin conposition and a color |iquid

c ysicalosUrep oy ey i evENTION Si ng the filter. 20
Flrstly, t he above objects and advant ages of the
pr esent ItndEnefoRPaees tatfaithed I sentadiigynion to provide

S@N$ialdi 4 (RS iden LARARSIAd B %Qﬁﬁfds%.trhgjr% %)hlach can provide

colorant, (B) an alkali-soluble “resin
pel yb@mc‘c fohakrnbreeeiremd QBN ing aditati bnghmm(tt/a’leld

radi cal enerat erein e alkalirso
(B) is rIrg'nu 8¢ g?‘ee&%%%t ﬁ’%ﬁi}he PEEFPRG Jrrhvd?r([ﬁta h t&provide
pal yherhosaldfoprefpad ipr) YWY iabahtee radisaditatRthsitive resin

conmpound and has a wei ght average nol ecular weight in
t SOMPOSH A st yrene (My) neasured by gel  permeation

chr omat ggr @Bh)étﬁ@ic)arﬁfth%ro%jte%ﬁ%ﬂ%e N dlention

t he above objects and advant ages of the present
| FPe PEiCYi dfr @ slaitmdd Whera fnedi firiogh "Yengiing/e fagied from

CERCILARL TR LS e U kB ¥lcn 2o covon
aﬂdq@ﬁﬂ.&nyﬂhaﬁldmsplay device comprising the fllter.
Firstly, the above objects and advantages of the
presentinventionareattainedbyiiradiationsensitiveresin
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 manufactured through
the living radical polymerization of a polymerizable
unsaturated compound and has a weight average molecular
weight in terms of polystyrene (Mw) measured by gel
permeafion chromatography (GPC) of 1,000 to 45,000.
Secondly, 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
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sensitive radical generator, wherein 4 the

al kali-soluble resin (B) has a group represented by
the formula (i) which will be described hereinafter or
a group represented by the forrmula (ii) which will be
descri bed hereinafter at at |east one of the term nals
of 5 a polyner chain constituting the aIkaIi-squbIe

resin a \
(e ot famssteitbysieite ) ol of g gllshsoenced

c byotrheo goapint a0f(13, @03 ctho wids, B@0 deFuinidied, hﬂnexﬂaﬁner or

e SAELR HERLEY SR el B0 01 B thg LHe VkighevELL be

I deisatrii @ ds eRrIidined tedSiat GATRRSIdY Qiheb)bﬂﬂtﬁeng:etﬂ&ﬁ.nals of
al kal i -soluble resin (B) , the polyfunctional nononer
( ) PRAYMerhEhaddi fonsk isatding e adikgdil -gederdiorgsdn and

W!htalg gw@ gﬁnévegé Q%ﬁé& (%Lt @Ile[l ﬂtbi/n 'E%Ej)m%ig%f‘g)%lystyrene

di spersing a pignent as 15 orant

sdMwentmepgutrkd pyegehqgermeatdosp@hswmmtogtmphyi¢fiB,ooo to
gr % In the fourth place, the above objects and
égaﬁ gg of the present invention are attained by

t he abomlﬁ:adwt o apeRe dofedtesidhd eesitdddds W ahe
Is used for color filters 20 (to be referred to as |
" pa&ismtoﬁngéﬁ§ﬂpnv@r¢ G R ERpH &S & BAthpgroE gtxgparing the

'albb%re SL %' %f ts%'i'l)s 1t|1Q/et I}%s 1'nf tc% L& 1c}rh % m\;& ng the

obj ects an advantages of the present inventi n are
abflkiaied slol ud leotresihi (B)er therpwely f inaim ¢rieel madtiosteirohC) and

iti f | t |
Bt e P o b SRS v 88520 o Shac aR, i EER a gl gment
tﬁqS@reQ%qrah ot tnedn bir tiddind Red By spea@ielg ld @lighent as

¥¥% dISp|5§xdeV|Ce conprising the above col or
£olgpaBESPIMEDER SOR VEARRYING DU SRR ANVENT Cdgpersant

TQ@lg%eg%nﬁg Hden Wi Il be described in detai

her ei nunder . di ation sensitive resin conmposition
In the fourth place, the above objects and advantages

of the present invention are attained by the above radiation
sensitive resin composition which is used for color filters
(to be referred to as “radiation sensitive resin composition
for color filters” hereinafter).

In the fifth place, the above objects and advantages
of the present invention are attained by a color filter formed
from the radiation sensitive resin composition for color
filters.

In the sixth place, the above objects and advantages
of the present invention are attained by a color liquid

crystal display device comprising the above color filter.

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

Radiation sensitive resin composition

- (A) colorant -
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- (A) colorant 5 The colorant in the present

invention is not particularly limted and nay be a

pi gnment, dye or natural coloring matter. Since the

devel opnent of a high-purity and high-transm ssion

col or and heat resistance aredgequired for 5 a color
filter, a pignent is preferre and an organic

pi grrentTﬁé £818P8nP! akehe BRELEAY! dhb¥nRhehekiedor

Exanpl es of the above organic pignent are conpounds
cpassntuédritm élmlgedupndf mpygmnaspagmendu, nglyteo oc:ohancural

i nd speC|f|caII un vin [l .
C%?O?rl hdex ttﬁ)r(cg ggﬁ ecflesV r% n%q'{ elq ty and
1ﬂlgﬁl— tranBnggBabnYed1lewahd, héat |re§:.llsgjmﬂ:te a¥eldeaymibded for
C 1. Pignent Yellow 17, C.|. Pignent Yellow 20, C.I.
P?gﬁ%i’w?rYéllFBﬁ/rM aCP’rgm‘F"an%ﬁtP‘?%F%ﬁF@l apd| an organic
ﬁpggﬁéht Jel baWoen, b@ahk Risgmant 1 ¥ehlow :iré%érred
I ghent Yellow 93, 15 C 1. Pignent Yellow 109, C I
P| grrentEwempbasmo tl@el abovagmégamlel popmess, a@el compounds
nent erI I% 139 . of Lgnent Yel I Q 150to Tor index
PF Ent L¥ef a5 ?ilﬁ’ PrHAent - Y& IS c?cf '

Pspaent i ¥ehh gwcbhpouadk. halvglﬂignﬁ:h\éemdl\l.volﬁ.@} Gdlor index
Pi nment Yel ] ow 168 and C.1. Pignent Yellow 211; 20 C.

(CPLgheREMEEERGe 5, C. |. Pignent Orange 13, C. |I.
Ptgﬁerﬁl%’%@@%l]ﬁbw Col . Cpi g'ﬁ%tha@g?nl%% 1? |C I. Pigment
P gnment ange 34, . Pignment Orange 3 6, [

Prgitow Ot angel 3 Blgr@ant Y@llgwerﬂﬂ @rdngé’l@@xerm. Fellow 20,

g an I gment S .
P%:gggnl% %%%%?eﬁ@w &4,|5’g r%’a °Z§’13i: .d qL- Pigment
Preneow Qé,@angepﬁémeﬁl'zeﬂcgmﬁ @angen@&er@ fellow 93,
Pi gnent Orange_70 . P| ment. Orange 71, C_ 1.
PEgfenPiemsh Y?éioez 1|09 'Pg tplgmegﬁgéfeié%&l@ N C-I.

PPQgﬁ@hto&'émgl@w7438C clz. PPﬁlgﬁ@htRQ@llowCBb e, Q”e@Egment
Red"2, C. I. Pignment Red 5, C.I. Pignent Red 17, C. I

PYQheAY 1 §11.CPIomeng et omedl53 3 32, PEIment piejient 154,
R@d 41P1§%1e11t ?gﬂﬁy 1%%0' %2% 9 lgjmﬁ %%gﬂtoaﬁlel%sl,z%.x.
PngmehtR&fdllﬁGr 1681 anfi g:nEnt PR@dleh(iS,Ye(I.lIc:w Rilgrrent
R@QI?7gigment Orange 5, C.I. Pigment Orange 13, C.I. Pigment
Orange 14, C.I. Pigment Orange 24, C.I. Pigment Orange 34,
C.I. Pigment Orange 36, C.I. Pighent Orange 38, C.I. Pigment
Orange 40, C.I. Pigment Orange 43, C.I. Pigment Orange 46,
C.I. Pigment Orange 49, C.I. Pigment Orange 61, C.I. Pigment
Orange 64, C.I. Pigment Orange 68, C.I. Pigment Orange 70,
C.I. Pigment Orange 71, C.I. Pigment Orange 72, C.I. Pigment
Orange 73 and C.I. Pigment Orange 74;

C.I. Pigment Red 1, C.I. Pigment Red 2, C.I. Pigment Red 5,
C.I. Pigment Red 17, C.I. Pigment Red 31, C.I. Pigment Red
32, C.I. Pigment Red 41, C.I. Pigment Red 122, C.I. Pigment
Red 123, C.I. Pigment Red 144, C.I. Pigment Red 149, C.I.
Pigment Red 166, C.I. Pigment Red 168, C.I. Pigment Red 170,
C.I. Pigment Red 171, C.I. Pigment Red 175, C.I. Pigment Red
176, C.I. Pigment Red 177, C.I. Pigment Red 178, C.I. Pigment
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C. I. Pigment Red 171, C |. Pignent Red 175, C. 1.
Pignent Red 176, C 1. Pignent Red 177, C.I. Pignent
Red 178, C.I. Pignent 6 Red 179, C. |. Pignent Red
180, C I. Pignment Red 185, C. 1. Pigment Red 187, C.I.
Pignent Red 202, C. 1. Pi grrent Red 206, C. I. Pignent
Red 207 C I Pi gnent Red 209, 6c.1. Pi gnent Red 214

C

prs S Kod 231 TR Radadd Red B O e ass. T
Red gt @eti 18'7’1 gnEent PEzgd1e2154Re6: 202, @i g]rentgﬁtedt%éd 206,
Cl._ Pi gment Red_262 r%ment d 264 and C
piGgenfigpgnsBed @07, CPu gnEhg enbIRRd £0%. Cr L - FPygasRt Red
Vixqlget ¢ 19, ﬁqrﬁenﬂ?k@@a@io i o ebl%l%en@ Beq B29MEAL 1 pigment
Vi ol et 29, nment Violet 32, 10 C 1. Pi'gment

VlR@Idet2236 &hd Cngmrgﬁmd VE43 etC 3T8 R3.gmerry gﬁmﬂnt243 C.I.

lgm]é%tl gegl Z%E{Fg'ue %E‘ %1% %?F.%%’gnégnﬁe%llgg g an% 262,

Cd I. PIPgJ’gﬁ'[Hnthai &(134 Guid i prrepd gk Red amvl2 C. | .
Pl ment Green 36;_15 C.I. Pignent Brown_23 and C. |
renf1BFEm: ‘éBOl‘éHdl (9 11- Bigmsmt Bigdrt118nd &1 Pigment

P'\)Q_'H%@t Bhack t. Qibm@fqtt b@éﬁeerggmé Pi gﬁ@&ﬁéut Gidiet 32,
Pigment Yel'low 83, ~C.I. Pignent Yellow 139, C.|

Pngr%ntPl‘%HrdwmetC 35 arPi dgreht Mamw 1‘{61)01@ 138;

T AR o6 | 8 OUFRED K6 1E. 1 Cclr pigmens

PiEjaentsBayecls. 4plgine1ht Mlgmrﬁ.dsl @e I15P6hgment| Blue 60 and
Pl nment_ G een , C_ 1. Pignment Geen 3 6, C I.
rent? \EMsTH leéle &/ 1. Pignent Blue 60 or C.I.

P'cgfientpl@nk&ts%féerpr'ﬁfaﬁ{c{ ed.1 The; e QFEAN §¢ ;
pi gments may be used alone or in 5 conbi nati on of

t\AbIor RagmentaRrewmi3d wnd ¢t - Bn mwmc EprgngS adaid
r?%é&h aghéol he disedr 18y ShG, Presest
I nventl 0] t he radi

ation sensitive resin conp05|t|on
can be pugpaf ethdne argamabpegmenhsd C \Memlga\emtgnehlow 83,

(splor e GO 19 el pr ERRER" ofe B Shif sani

V\A'Pﬂgﬁlelrit Ive 1drung dy a thead gindrlt ofeladwlilgori Id. 0 Plgment

p&&ﬂ?£$7 C.I. Pigment Red 254, C.I. Pigment Blue 15:3 1, C.I.
Pigment Blue 15:4, C.I. Pigment Blue 15:6, C.I. Pigment Green
7, C.I. Pigment Green 36, C.I. Pigment Violet 23, C.I. Pigment
Blue 60 or C.I. Pigment Blue 80 is preferred.

The above organic pigments may be used alone or in
combination of two or more, and a mixture of an organic pigment
and carbon black may also be used.

In the present invention, the radiation sensitive
resin composition can be prepared by a suitable method. When
a pigment is used as the colorant, it is preferably mixed
and dispersed in a sélvent in the presence of a dispersant
while it is ground by a bead mill or a roll mill to prepare
a pigment dispersion which is then mixed with the components
(B), (C) and (D) and optionally with an additional solvent

and other additives which will be described hereinafter to
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a pignent dispersion which is then mxed with the
conponents (B), (C and (D) and optionally with an
addi ti onal solvent and other additives which will be
descri bed hereinafter to 7 prepare the radiation
sensitive resin conposition. A%though t he above

di spersant used to prepare the above pignent

di o o cation e Conic. . nonion
SRR BIPEERA RS AECAL e B 2
5 conpowaidheanghambovet Gaspebsadt (Usedeorefepamdthe above

as . "urethane-based dgipgrsant" hereinafter%.is .
pPHEEEY A1 SPSE S50y B4 8EnaAnE2 halBYC di IPErYehnt frionic or
r%ﬁ%ﬁﬁﬁﬁ&ﬁ%la&éﬂ&%ééﬂﬁuﬂéié&iﬁéﬁ%lﬁé?w&f%ﬁnéoﬁﬁrﬂéés a

each an aliphatic, alicyclic or aromatic nonoval ent

orcoFRE RVIgIg AT cIkpidiane Qondnkbte hee poeferredtto as
ongani o] ! . .

or RS e WRE S RALINES  PO% e erred.
bond mayThexabbvemeethgophvdsed glicipeaditonis represented by
hydrophi lic group contained in the urethane-based. .
5o AL e O TR e G rah o or S6F demthath oF LPRRELC,
uraatikane-ias e th domh 5P RbsdRa1 etitdof WdiRRia 10 8FgHRLE group,
ur et hane bonds can exist in the ureéethane-based

diagyse EBanPol yWieheRhoo kFamiet gnaua haneon@e@ds argroup having
o, et AR RS L et o] e A e
didfrfesttente Bithdl heawrest an et as elli plosipel sangrosp &nd/or

exanpl e, a . reaction product . of a diispcyanate and/ or
o W% FEOUR P 1S 4B HT PR BSReRpAFGRyT SPerTsant

JIRUR IR mRNi& t@fdimalnB Widea el medereiaviig ihne-based
hydroxyl group at both term nals. Exanples of the

didisparadite Ph€l fidet ber Atk Or2BOHR | WiRSARR Ponsigchansexist
b%@%@ﬂ@'*r@fﬁéﬂé%&(@é@t&i@é@fsant. When two or more yrethane
benzene-1, 4-di1 socyanate; "t ol uene di il socyanates suc

adonds weree-eX B thnts oy difag eyrethane-based dispersant, the
t al.uene- 5&¥. ocyanat e t ol uene- 6-diisoc¥anate

it e B ST Gl iads iy e (B or
didisaeyanad es such as xyl ene diisocyanates 30
includi%%_l,Z-x | ene- 3, 5-di i socyanate,

e urethane-based dispérsant is, for example, a
reaction product of a diisocyanate and/or a triisocyanate
and a polyester having a hydroxyl group at one terminal and/or
a polyester having a hydroxyl group at both terminals.

Examples of the diisocyanate include benzene
diisocyanates such as benzene-1,3-diisocyanate and
benzene-1,4-diisocyanate; toluene diisocyanates such as
toluene-2,4-diisocyanate, toluene-2,5-diisocyanate,
toluene-2,6-diisocyanate and toluene-3,5-diisocyanate; and
other aromatic diisocyanates such as xylene diisocyanates
including 1,2-xylene-3,5-diisocyanate,
1l,2-xylene-3,6-diisocyanate, 1,3-xylene-2,4-diisocyanate,
1,3-xylene-2,5-diisocyanate, 1,3-xylene-4,6-diisocyanate,
l,4-xylene-2,5-diisocyanate and

1l,4-xylene-2,6-diisocyanate.
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1, 2- xyl ene- 3, 6-di i socyanat e,

1, 3-xyl ene- 2, 4-di i socyanat e,

1, 3-xyl ene- 2, 5-di i socyanat e,

1, 3-xyl ene- 4, 6-di i socyanat e,

1, 4-xyl ene- 2, 5-di i socyanate ang

1, 4-xyl ene-2,6-diisocyanate. 8 Exanples of the above

triisocyanaheeLnEEUdRPeREGRe YL LSRGYANREES G benzene
benzene-1, 2, 4-tri11socyanate,
benzesecyadabetsr isushc pandtemzame-1, 2, 4-triisocyanate,
bgnzene-113 5-[riLso%yanat%; toluene triisocyanates

sHch?8"gs rgréeﬁé%%F,QXﬂﬂ%'%y§ nate,

t pbHeBae21336st-tidiseeydrdate; toluene triisocyanates such

tol uene-2,4,5-triisocyanate and

t BEuERSUENE -8~ Br Pi-$FAYFPLYEN3E®d ot her aromatic

tEphjepyanakes _$4gh 2% gRe Wi Ropyanat s J Ao Yt o
1,E-xyﬁene1§f%,§-triis cyghafe, 16&3 t ake
laBdxybénend -2, 8- er-itirsderayasneite; and other aromatic
1t31x Iene-2t4,5-triisoc aﬁgte,t s c  neludi
1,§}% Pgﬁ@p§,$?6gﬁﬂq g&h éf%; rilsocyanates including
13 32x¥%heBaed 35 46 stikiriS@eERMA e,

1, 4-xylene-2,3,5-triisocyanate and 15
1142x¥ylvdREez 33 26 brtTldGEFAIRaPES  These dii socyanat es

aqd sLilhsaevang! s (y e sed e al one or in -

conbi nation of two or noré. anpl es of the pol yester
havBrgyaehgd2oxyl6 -grdlmcatyamaite ,t er mi nal and t he

pgl estﬁr having a hydroxyl group at 20 both

t &r i Al §nFnéP d& FEINVISE €S SHaving a hydroxyl group

at , angyl en&l-nal3 , or- thatik degfamatal sirgtich as

pol ycaprol actone having a hydroxyl group at one

t ér A K1 €8F -Both G- & ilF4IYA13361 yval er ol act one havi ng

a hydroxybs@r Q¥R s8kyana tksl Ankdk r 9 RY Mt YIMMB) He used
and pol ypropi ol act one having a hydroxyl 25 group "at

opdoner pirnan gompdnia ttiemmiafaltwo and mgotey.condensat i on

pol yest er.s_havi.ng.a droxyl _gro al_one.termnal or

ot bt EFATHAFS Sk o o velhs Enlind E phEAP A, o¥oup at
haviengeamihpydr axy t@eopplytstes heriingal Grydieklyl group at

termnals and. pol ybu glene t erepht hal ate haviqg a
h?&FSX??r@+BﬁﬁSdF1 polylactones having a hydroxyl group
at one terminal or both terminals such as polycaprolactone
having a hydroxyl group at one terminal or both terminals,
polyvalerolactone having a hydroxyl group at one terminal
or both terminals and polypropiolactone having a hydroxyl
group at one terminal or both terminals; and polycondensation
polyesters having a hydroxyl group at one terminal or both
terminals such as polyethylene terephthalate having a
hydroxyl group at one terminal or both terminals and
polybutylene terephthalate having a hydroxyl group at one
terminal or both terminals.

These polyesters having a hydroxyl group at one

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

The urethane-based dispersant in the present invention
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30 termnal or both termi nals. These pol yesters having
a hydroxyl group at one termnal and these pol yester
havi ng a hydroxyl group at both term nals may be used
al one or in conbination of two or nore. The
ur et hane- based di spersant in the present invention 9
|s preferably a reactlon produgt of an aromatic
soc n a o qn i.ng_a hydr oxyl .
rou ? %%gl é?%?%a §foru§tﬁ% alacf%ﬁéghgéi¥kf%fyanate
h3adfd)>ay Ipcgtrydmttaind)oidvmgeramhyaiﬁoxplargzrm adt Yone terminal
eferably a reaction product of 5_tol uene
RS S arfa R B BRI Vo 611 STV SR8 Pon
grt%liPnleHal@e P&t AR 4 AN eP@féﬂS@ré’l ?@é@f‘foﬁ'aﬁfgauét of
hydr oxyl group at both tern1na|s
urtetlhvears kiasgaca'lasnp@ewnd msl}tcrmreolaratrmse |h|aw|1mxma hydroxyl

N S R P
Km?dﬁﬁxyﬂqgﬁnuﬁxat Bdtth )tedhenakbs ght aver age

nol ecul ar weight in ternms of polystyrene (My)

neasur eFIRRIE S e wathane Ratr HpRFSmME 36 trade

thﬁn@se%@maévgafsbe@bywa&egﬁaaﬁi¥pér9991t79 {3f BYK-Chemie

00, nore preferably 000 to 20, 000 The above

urJ@lmanéU@a.se&FI@H s@?efrm GHEMIFALS . \al Jorend ddisprron (of
CHT’OI nac;tl 0 of tvpoor o8 & A (meth) acrylic

dlsﬁ%Wéaﬁ% ﬁ%osed ‘of " a (co) pol ymer of a

(et h) aamy mlrgmomrenégealmemeﬁﬁ resh gist the 28rms of

di spersant. Exanples of the (netgéacryllc d|sgersant

a P vafy Tenfred M h MRS By urethane-based

Di s %%fe@g%%pco]ir{ eheBYaChen ?nvéﬁEQBnK& ?Jgfeflgﬂy 5,000 to
(rmeth) acrylic dispersants may be used al one in

c Grtbioter.i arpusf nm&fqrab&yeﬂ ahe 22t 009 .t he

di sper saifs I S i on._i

or ef er agrlrllly %%gg priem 2 ess dE’n%E)% ts’an%ésrrggg}%e 1std alone
pmﬁmm@qﬁhﬁmmdm%mm¢$bwmmgm much nore

prefer a%' y(meth)acrylic dispersant composed of a (co)polymer

of a (meth)acrylic monomer is also preferred as the

dispersant.

Examples of the (meth)acrylic dispersant as trade

names include Disperbyk2000 and Disperbyk2001 (of BYK-Chemie

Japan KK) .

The above (meth)acrylic dispersants may be used alone
or in combination of two or more.

The amount of the dispersant used to prepare the pigment
dispersion is preferably 100 parts or less by weight, more
preferably 0.5 to 100 parts by weight, much more preferably
1 to 70 parts by weight, particularly preferably 10 to 50
parts by weight based on 100 parts by weight of the pigment.
When the amount of the dispersant is larger than 100 parts
by weight, developability may be impaired.

The solvent used to prepare the pigment dispersion may

be identical to the solvent used to prepare a liquid radiation
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1to 70 parts by weight, particularly preferably 10 to
50 30 parts by wei ght based on 100 parts by wei ght of
the pignment. Wen the anount of the dispersant is

| arger than 100 parts by weight, developability may
be inpaired. The solvent used fp prepare the pignent

di spersion may be identical to the solvent used to

PIRRR} i&d I & radiald an JiD }%gaéi‘;' S ]
conposli tli on vvhilch Wi IE%;%le deSC":‘I ed ié?elir)%a(lfi%]se?.rltf'ﬁ%
ameustingffttehre sol vent used to prepare the pignent

di spersion is prefe ly 500 tq 1, 000 parts b ,

wei ght , lrg’t?r %mog‘ngr 8% 2‘5&%@? ?’(?69% g%gﬁapfgpﬁ’ﬁgmﬁ%fﬂlgment
basehers iR ipaptefbyYabRi ghd tf 1t,lod PbaRRt by eight, more
prepare the pignment dispersion by using a bead m I?,

gPFef Beddy diO0 FrafP 8 Braks Maviedght Hesest en PO parts by
abRUi Y ¢ ch-lelgii[ﬁﬂeq{te. used to m x and di sperse a

pi gnment m xed s 1on 10 conprising a pignment, a

sol vent Tepirepaispdrespngmpnefdrgidysiamblyeusings bead mill,
coqgled with cooljing water o he |like. .I.n this case,
CRdaR Bengsrapct bfatha Hedkin i ing o aiapeyegoSEgthent 0.3
0 tef 10 hén 2pacsdy t&f miReand bk spapdetd®igaihiREqtd8iution
pi gnment. m xed solution injected is preferably 15 about
26MPHE 10D PRENeBpact 5P lofenthang f|disprrigramnaferably
ti IS :prefer V. - Iy pref to
HuFELS IR SR b bR RGN BB S, 0

a roll @nl fthisa cawegetid Ifitillinrratd wit ridld bedds i s

used t o _m.x d,_ 20 disperse the pi nt _m xed .
s&rﬁfiegﬁb&rye?j&r &) gowﬁi gg Fee %agg%ggg U t R dot i g @and the
Vaiun®! o Nené igkitgmeite niikdey ¥ah ubebweenj&eted 1S preferably
preferably 10 mor |ess, and the shearing force is

pPECETa BPy tabdtit 3 1B thghrePecitieoft Ebatnhglt i he $reating
praher akl b2 A3 30 Jhoung, SRR Ll §fAk bre%.%x%hfl%zbl%g to 25

hours. - (B) alkali*-soluble resin The alkali-so

résursi.n the present invention is

To prepare the pigment dispersion by using a roll mill,
a three-roll mill or a two-roll mill is used to mix and
disperse the pigment mixed solution preferably while it is
cooled with cooling water or the like.

The interval bétween rolls is preferably 10 um or less,
and the shearing force is preferably about 10° dyn/sec. The
treating time is preferably 2 to 50 hours, more preferably

2 to 25 hours.

- (B) alkali-soluble resin -

The alkali-soluble resin in the present invention is
a resin (to be referred to as “resin (B)” hereinafter) which
is manufactured through the living radical polymerization
of a polymerizable unsaturated compound and has a weight
average molecular weight in terms of polystyrene (Mw)
measured by gel permeation chromatography (GPC) of 1,000 to
45,000.
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aresin (to be referred to as "resin (B)
hereinafter) which 30 is manufactured through the
living radical polynerization of a polynerizable
unsat urated conpound and has a wei ght average

nol ecul ar weight in terns of ﬁ ystyrene (Mn)
nmeasured by gel perneation chr tography (GPO) of

1 000, 0 A3000 L ncPrelaraly, oL06ebegina (Blnserves: che

as a bln&é ment has sol ub
a pdeyedrope(d) et é‘raaablgollﬂm]aitigalln cte i vpliesp et thei:ﬁerably

used devel p.far ufacturing a co

1 B artkatie e el e 35 uREoie, asavebdbRig Brep for
h%éiﬂiﬂfaﬁitdleﬂ% a0s1 &€ ird 1fceRct | onRb YHHUP (BYGH: a8ordexample,
car boxyl 3¥oup, car boxyl i c anhydri de group or phenollc

hfdrrcgé,ﬂln DUFT &fd/sastn %%cﬁfﬂﬂd cEfunetrional @ such as

éﬁgup are é%§$§%432$% erted t%H§§&££?€ %£8u§ %FéﬁgnOIic

fl]mzircnqa]l arawyp,” & fer earnaaf]tcmsl‘)ol:p:r afyedwdatyl ayroup (these
copohi to be referred t "al kal j -sol ubl e

NCTET AT TS, DEFPHeH SaBrRLOXYL ‘group are

Qﬁéﬁéﬁéﬂf?ﬂﬁé¥E¥¥€Hjt%aabngaﬁﬁaﬁﬁLgoiHBQE'P@@étgéﬂép group"
and anot Her copol yneri zabl e unsat urated conpound

alh@nanmw)e @rﬁeméquS& Fopldyatsiry a%bporgﬁ@rre%to as
(t% kicea §f\ﬁslé %ng;zool e§%|1 grf‘%(egfqukygmﬂol(}raerlzable

hereln ure o
Luunﬁaﬂuﬁ&nbdcuwmpuwmdChamiﬂgamﬂ/@mlanfumeaiunalegroup and

carbo lic a dri de to be referred to as
%t%%P%éﬁ’b%‘EﬁﬁaéJo‘F YUInSHELER HEF t EPTPARES ( b2)
anot her TQ@QMQE!’L%@%BH%&%&M%@E 1%((%31‘2@%35&5@ étébﬂl:?lymer

referred to as "unsaturated corpound
helrtet et traferimBng? e3s ofatkel ingal whbe edorohpoend (I

ggﬂe% % é’é’%c%g%?%%éﬂ@rﬁe@rﬂﬁéu?@x&' ?lﬁff' ds ﬁH%QE@?ated

crotonic acrd or oacr
zunarbuxykncnanmd:am@/OI 25 unsaturated danbmbpky¢|anhydride

4 d d h f h I ”
el 7 SRR O i Rt B A r e deonnesutnq o)
| rRcai ita AdYdrd e, (50 )t raaciier atdghl d el € unsaturated

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

Examples of the unsaturated compound (bl) include
unsaturatedmonécarboxylicacidssuchas(neth)acrylicacid,
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)acryloyloxyalkyl]esters of a polycarboxylic
acid having two or more carboxyl groups such as
mono [2- (meth) acryloyloxyethyl]succinate and
mono [2- (meth) acryloyloxyethyl]lphthalate; and

mono (meth) acrylates of a polymer having a carboxyl group and
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and mesaconi ¢ aci d; unsaturated pol ycarboxylic acids
having three or nore carboxyl groups and anhydri des
t hereof; 30 nono[ (meth)acryl oyl oxyal kyl | esters of a
pol ycarboxylic acid having two or nore carboxyl
groups such as nono[ 2- (et h) 5

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

a%r %Q‘&)Qo%ﬁetg#a\ﬁpﬁ%té;fﬂcogér oxeq{mgr oup a&g{ hgzs agrvtates

hwdic@eH 0@ IRy dtp 181 4t @ id e S (BeicH) @@rylate

Theae oRlR ey PR e e g P aeta, BLE; JRdrr acry1ic
agicdq, rf%@{o%a(ﬂmévrg%ﬂmﬂ otk Bt Pt £ angh &

w- car boxypol ycapr ol act one nono(neth)acrylate are
par-tdacidcartpo Jor elrer ok t e menemISMerale'de are

C g@%ﬁ%@ﬁa&@?&?&’qﬁe ed al one or in conbination of

or nore es of the unsaturated compound (b2)
| ncl udeTtha]aooaaiﬂsaunnwdemamp@mmdxsisswbm asa bgresed alone

a- net hyl styrene,, o-hydroxystyrene, m hydroxystyrene,
p%y&%%éﬁ%on RhydfD8E £He] hyl st yr ene,

m hydr OEYc'aﬁP'I%TshﬂfStﬂfee%sa%ﬂ%@%@dﬁ@ﬂbﬁ YT 8@l ude
p- styrenesulfonic acid o- vi nyl t ol uene,

ma\riqnyalui@ venyl powmpoyhtis| srepk,ad Sy drier ostmatdng,styrene,

o Vi Meﬁrﬂéﬁhw W’g %%e%m y)? ﬁere

Poinpdriesz il ieitny L edhedne, Qnmmwldl@étﬂ@yﬂytyrene ,

et her, mvinyl benzyl gl yci dyl ether
leWr@é‘rYzW GISFanEhA T BT £ IPTFd%YPé%n%%‘Hﬂf eR1F nRiehe

anRd A hvaatistd naereinN deubsid | ybaedy Vo Tlégé M des

such as N phenyl nal ei rii de,
hgbxﬁy@ygxypﬁ@mﬁIHQTﬁqﬁhpgystyrene, m-methoxystyrene,

h&%%ﬁ%%{Qé%ﬁﬂé%%}nalelrnéyﬁbenzylmethyl ether,

Nwo-viietyydeprmy iy et el mtde:r N-prwnethiberenimetshel netdeer,

NP et L phenyl ol e dey - o7l NOXKENE 7R &1 )% e
Na@mﬁptb@ﬁ%ﬂb@ﬁﬁbﬁ@ﬂ@bﬁﬁ@ﬁ,etﬂéﬂ Nsddisd ¢ tslic®fas indene and

mal ei m des such as N-cycl ohexyl nal ei m de;
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 a terminal
of a polymer molecular chain (to be simply referred to as
“macromonomer” hereinafter) such as 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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macr onononers having a (nmeth)acryloyl group at a
termnal of a polynmer nolecular chain (to be sinply
referred to as "macronononer” hereinafter) such as

pol ystyrene, polynmethyl 30 (neth)acrylate,

pol y-n-butyl (neth)acrylate anld3 pol ysi | oxane;

unsat ur at ed car boxyl ates such @s net hyl

( t et pr
(e B R Y ai Lo e P 2 Plaroxyethyl
( eterorderopteltass e | bdtxdmxmmwylmtah)aerybwtsl 13

2 TR i e "2 i e

(mméahwwlatfe B-Hayh o rﬂé@mhcicﬂylat@te
dr oxybut yl (rret h) acryla dr oxybut (et h)
é%ya%r@xwwxﬂy dmw@wxm h)%.le wl afréetlaf/wrylate

eaé 'a ’}:Ze%/é (érgé%ﬁ&cg’i rﬁetﬁygéﬂ?%é’é phenyl

(mat acr ate,

mﬁdiﬂ)esceiyﬁl;dte( rré:t-hm)etﬂmmraﬂwl Qn@tﬂehmwldnyé (et h)
ﬁé{ryPate ge(%%éy&rl\ kgyd;oeg ;orlgl%l‘r mtgieti}gyﬂgéeglycol

”B(trﬂ&w)ﬁf lane, alataixyietdmer réﬂ@tgffiycol (meth)acrylate,

nethoxydlpropylene glycol (nmeth) acr i sobor nyl
( mEThoremuoeleng gilygelol rp%tlz chlﬁ}e d@@hca%dlpropylene

(o G “f%ég Lo AP OB L ev1ate,
“'M“m"ﬁ“ iy ’dem 'Oi“mzafjm}fk'm“aﬁ%ét h

i me
1 aﬂ% rg)té‘r 9k aipg?rég ]?féi%a]opw SR Y t'r?/l‘?‘;ﬂ“g i/ycerOl

2- @avet) dBadrepr 0a¥ht ((FeEBA aaﬁwd;aai}eyl %a@ﬁd?@ﬁ_ra%@él such as

(et h). acryl at e and 3-di net hyl am nopr opy

( FeEmiaasihatle; (mefdvaqratade gl %mcihdwtwmm%ﬁ}éxl
SUfeeah yiabd, 20 diiidPAsiyl alife ) dwhy e boxyl ates

such as vinyl acetate, vinyl propionate,” Vvinyl
b@t'ﬁlateéfmi@mﬂiwr%fﬂz ometh) agisatatret e anheosrepyeh

et her 1N th et her. apd allyl
glx/ hlregrée Vi nyI3 c&/yla%él/tc}qé’elcor%(rlp%ofldosp}éhcﬂme ai%) “ycrylate"

( mi%isha)taﬂfay:lecm idInid iely 1a-crasoaci td Oeddh | £s adidy 28y 1

vi n 13 %rclzer yCl a&%:rg d % i nlilfnls actaLJI:rbac}x%/dl aattrg sd essu cShu c:ahs 6\1781 nyl acetate,
vinyl propionate, vinyl butyrate and vinyl benzoate;
unsaturated ethers such as vinyl methyl ether, vinyl ethyl
ether and allyl glycidyl ether;'vinyl cyanide compounds such
as (meth)acrylonitrile, a-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.

Out of these unsaturated compounds (b2), styrene,
macromonomers, N-substituted maleimides, methyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, allyl
(meth)acrylate,'benzyl-(meth)acrylaté, phenyl

(meth)acrylate and glycerol mono(meth)acrylate are
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(et h) acryl am de, a-chl oroacryl am de and

N- 2- hydroxyet hyl (nmeth)acrylam de; and aliphatic

conj ugat ed di enes such as 1, 3-butadi ene, i soprene,
chl oroprene and isoprenesul fonic acid. 30 Qut of

t hese unsaturated conpounds (b %, styrene,

macr onononers, N-substituted ei m des, nethyl (neth)

A 2y doetind, (e eal i albiiners,
Upﬁﬂﬁguyméﬁﬁemammb@bmmmenlan@npéhpmhthynylQEEhaaeryﬂate
particul arl referred., Qu t he pacr onononer
pdﬂ%&ﬁ%}?@f@xﬁ%&%ﬁ’mﬁ’%’é}% ﬁrL}SI Q%Fﬁlerflneﬁﬂ?aeH}I gfethe
NMBETQANONBI t & PP IhLab 8T | - ﬁﬁsﬁﬁmsgeﬁmeoaﬁdof

the N-substituted nale|n1des | mal ei m de and 5

N&m@r@gﬂmamwgr@r@amr’éymlaylmpr@fewedThe
b
above Ungal YLAL8h, FOIPEHROSq (Ralo AL 4n4 e fiilBsela1one

in conbinatron of t or i-s0
(xnxﬂgnmuombﬂnasl@meiﬁrﬁmbyoﬁ méeppol yner (to be
referred to as ".carbaoxyl_group-containing

copol ynehg 12l kit R SIS VB Frohbhek S FrefeEably a

CQUEH sk (0 1) rbgaste@NeoURS At &5 Ab &L LA
selé%%ed fr§%1thergroupecong|st|ng of negﬂ?§§$y|?%Falnln9

accrczpolrmmr [ I-Yethgrecnyfogtbxgbt hytlnqmsmem naxsuzad
o%g{ao th y&;algr qlagt.one gg@%ﬁ&é@&%&%{a ?nelécglflnébzglected

unsaturat conpound se

ttﬁrqmwnhbcgwmupt¢mmprétpmgysfy(ﬁ@EhﬂﬁﬁfpﬂEGOEEEd,
| at e macronononer

h t
me{ﬂ ‘)r/r{aﬂ‘e‘e‘i(IPnTr)ne‘?n‘fe]g E?f c{xﬁ/ Y SH% Y] ARf %F’H‘F‘H% and
a
aﬁ%" o A hol R PEEH; ThBno (RERAYacERAELIERM B52) a
atlelaéa'stormw@m@nm@@&@m@m@dsgbe@be@dfr@mohheheroup

SRR SR e el LY n B MR LT pEb

al (e ik )sod ol &t & opend yoreondte ) Nsppeeytmnabéymade,

g&gﬁéggﬁﬂéﬁ pe éﬁgf red tﬁy&fox?Q{Eyfy (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 alkali-soluble copolymer (I-1) is preferably 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]l 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 optionally (b2) at least one

unsaturated compound selected from the group consisting of
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25 copolynmer (1-2)" hereinafter) of a nonomer m xture
of (bi) an unsaturated conpound whi ch contains
(meth)acrylic acid as an essential conponent and
optionally nono[2-(neth)acryl oyl oxyet hyl ] succi nate
and (b2) at least one unsaturated conmpound sel ected
fromthe group consisting 30 of polystyrene

RONMRfet 1RA rﬁ%ttwladxrya.tah)eacravllqtle (R IORPT R e and

yl mal ei mi de, N cycl ohexyl mal ei ni de,
ZP @bfdxy(éleﬁyh a(Orfé’t]#’#)t@cryl ate, benzyl (neth) acryl ate

d I t NI
ot | easPEERE TN ERABTE) oFF el B ARBAP R el i@ning
gropp lymesi SiTi-12g ;l{rlcfﬂ.&(ciesfa%rcmmllyM‘I)dfd (meﬁh)aﬁcrylic acid

t.h I t o th)acryl ate an en
{ Foch P g e B e A ot oo Lo T

gr%&h Qlad 1&'6‘91 iGOP YNt viderd mmmcﬁn&p%dr@é 1
= ar?ryl "G itOn YLk ydroxyet hyl ney

(rﬁﬁteﬁﬁé@ﬁwyétaéce,cégbpymer@f ((ﬁtétcm acryli¢ aeld, polymethyl

O aP L e, MR A P ken oI AR A& Prace,

(me:tpb)lgmeﬁ affe (mathpaonpite aotldpavayiyl netdilacEotyiate and

ﬁ%ger of rreth) a%d-lyl i C aC| d, b(a}?{é%’m)%fcrg}?%qlé),acrylic

[ Yirleth %pdxq,rl;tély&rcp%ﬁyi
(mst h) acryl ate and phenyl (msth acryl ate,” copol yner

of (meitdat) Ia)cafcfrl_\;altleo mp@lmmm o&q@lﬂyﬂcxmm)m@d ate
and,st N cid, b

B )dé{(:)r I%atth g}/ gl% chCIrJ 1 m)no(&%/ne‘ill?c{?)r§le ozRoeferer ot
cqmltynnarcrq'fl 1(dnatd1)da,c wdrizgylacindsth) thmdlrab@eirfdllglycerol
gfrlr]%t h) acr@%yandtgg:anzc}/l ()%e{ )ach/I ate cogol yarrcelrd

2 ohyeidexgietly 1 matelt)rﬂcardﬁyaltae:@redqcbe:ﬁyé 1 (meth)acrylate,

(meth)acryl ate, yner of (meth) acryllc aci d,

p§I°WPé-tYﬁ5ﬂr pﬁefrﬁsfhlefel%yélgoa%r SfnRfrene macromonomer,

d‘%\k;'@% (
(rret acr Ia%ﬂg po)rfy?%ec%goaec( ne%q}%)acry I aIltg:e:t )acrylate,
N X efn{metha&tyylic“ﬁ¢md“”9ﬂh¥mﬁﬁhY1-dmﬁthnaprylate

EOpC)l | rr%%rno%er m=2t IFl"?yda )égllelt%yalm Fnieth ahcern}ylar{:al el rg dDeénzyl

(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)acrylicacid,
N-cyclohexylmaieimide, 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,

mono [2- (meth)acryloyloxyethyl] succinate,
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(meth) acrylate and styrene, copolyner of (neth)
acrylic acid, 25 N-cycl ohexyl mal ei m de, allyl

(et h)acrylate and styrene, copol yner of
(meth)acrylic acid, N-cycl ohexyl mal ei m de, benzyl

(meth)acryl ate and styrene, copolyner of
(meth)acrylic aci d N- phenyl %l m de, benzyl
(rret h acryl at e, cerol rono(neth)acrylate and

r2OFY X nERRY R §FY 35| gnd styrene,
Q)f agﬁéxd}gya{@syﬂ@yé&f@cm nate, benzyl

(met'h) acr yI ate and gl ycerol nono(neth)acryl ate,
c ouioyler (mejth)(Frnh) ick gy et kict bsumm{nze( met h)

R e Tl S i e

(reigylagcien icf amieth) 1:2c deddh) acr yI oyl oxyet hyl ]
succi nat e N- phenyl rral ei m de,_ benzy| (neth)acryl ate

amPnG b (e th )R CRRAX AR Y S Y HeF R GER3F€ ¢ aci d, nono

[ L ! &t havii Bu
NGy O ooy e e Ge - al Ty e Sb y Gk agnd sEyrens,

stqpmie/mem@fol S;mh)oiCI(}rﬁelm)mIQJ ic acid, nmono [2-
| i hat 10
N el o i el IR T M3 ace anc

SbykﬁWﬁiohéxyKMamﬁﬂmiﬂe(rﬁﬁﬂQYHWQMéKhXH&ﬁylate and styrene,
nono[ 2- (rret‘g% acr yI oyl oxyet hyl ] succi nat e,

AN L X Fretfd Aeryl ate, gl ycerol
)R A8, BRh Stydeng: | 5Snesifi ¢ exanpl es

of the carboxyl group-containing copolyner (1-1)
mt:mhﬁlyalmﬁdwlnym dfer(zet hjreetlyl derpbate, glycerol

cgn- %%r@'o Cy gto(?l)aé:ﬁ@nse?%g% nmet h) acryl at e,

enzyl acryl ate, gI ycer ol
rmno(rrets@)eaﬁmﬂcateecaarpiﬁ YWienthe GEHXBEY Pfoup-containing

(SR 6 20, S5y e RSB SRR S5O0 s acsa,

C QR RSB o { PRI ) GCE YL biGe ﬂ@hg(meth acrYlate,

C%¢§ﬂé§¥?ﬁ§¥3@§¥géﬂE%éﬁggar?ﬁéﬁﬁ?ﬁi&;fggéatglycerol
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, w-carboxypolycaprolactone mono (meth)acrylate,
polystyrene macromonomer and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid, o-carboxypolycaprolactone
mono (meth)acrylate, polymethyl (meth)acrylate macromonomer
and benzyl (meth)acrylate, copolymer of (meth)acrylic acid,
m—éarboxypolycaprolactone mono (meth)acrylate, benzyl
(meth)acrylate and glycerol mono(meth)acrylate, copolymer
of (meth)acrylic acid, m—carbbxypolycaprolactone
mono (meth)acrylate, 2-hydroxyethyl (meth)acrylate and
phenyl (meth)acrylate, copolymer of (meth)acrylic acid,
o-carboxypolycaprolactone mono (meth)acrylate,

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

(meth)acrylic acid, o-carboxypolycaprolactone
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pol ystyrene macronononer and benzyl (meth)acryl ate,

copol ynmer of (neth) acrylic acid,

co- car boxypol ycaprolac tone 25 nono (rmneth)acryl ate,

pol ynmet hyl (neth)acryl ate nmacronononer and benzyl

(meth) acryl ate, copol yner of % th) acrylic acid,
co-carboxypolycaprolactone non ?E nmet h) acryl at e, benzyl

( a

e yner (net §a0r£$£%lac %éﬂ?ég}9f£¥é Lfia glycerol
cmxnarhmxywakyqabaméao¢mpmﬂﬁ@ennoﬁ(nmehhhacyyane acid,

2- hydr oxyet hy]| nethiacrylate and Ehen

( RIFHERIXIRE LY CRBPoL §FEP6f MPRR{RERE! §FF¥iaterd,

C @ -GBf VWA BRER P @@@ﬁ@é@ym(aﬁahﬁ@ﬁﬁyiameth )acrylate,
2-hydroxyethyl (neth)acrylate and styrene, copol yner
ofcogatemig ety (1 @thtaqryé@Cmiﬁxwm@qmn}erqﬂactone

TR e bt (L st sl e

'vvthyﬂnqxxéwmﬁbrom@mmbmerybmbénam@)bemyyhtemeth)acrylate,_

2- hydr.oxyet hyl (neth) acriéate and benzyl
(RABDAESH Sfe (MSERHRBFYIEF HFLmR HHATRIXHRAL ¥rarEolactone

Wk D Qa0 a/&ﬂpié)&@cb@'l%e@@q( REPhASEYY Ak €e macromonomer,
polys&éﬁfne macr onononer, 2-hydroxyet hyl

( ety %M%ﬁ@hnﬂn%@hmrxh@tﬁ)m@ybaméyl '@@bbp?ﬁévlate
O e | A7 LR B AR R M acone
mmmracﬂ}@.az:eh,ydﬂqx}ymjnyhalthhdacralhﬁé and
t | f th rylic. ,
C“bevt (m%%rl Csdtﬁf%ef ¥ \ég‘g&ﬁfg‘ﬁagﬁ ﬁl)fggﬁf}%gtyilc acid,

Nupfl?a(% %r@iéé({oﬁgeﬁlg}lo‘?ﬁéﬂq?&@r?TQtét yrene,

copolyner of ( acrylic acid
Jd?ﬁrflﬁ acl?whoﬁwmi aFECEFrat@ndistyrene,

Cocg%ﬁed}ﬁ@@ e flernPEazyl 1 (L) A AR SIS actone
Iq&%ﬁﬁ&ﬁ%wtﬁw@yclmhmxﬂtm@)acmydateallyl
4 N R e OB S 0t

dﬂ? pf@pa@ﬂ@nav[ﬁ@ﬁwhéias:a&?nsteZO
N—cyclohexy ei m de, benzy neth)acrylate and

stl‘l/rcéﬁ'el Jocie,( r?%?%yjac?‘?ﬁ'%}b aac'ctf}alate and styrene,
W%&W@&Cwéeh?g(&?{)flc acid, o-carboxypolycaprolactone

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

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

mono [2- (meth) acryloyloxyethyl] succinate,
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nono( nmet h)acryl ate, N phenyl mal ei m de, benzyl
(meth)acryl ate, glycerol nono(neth)acrylate and
styrene, copolyner of (meth) acrylic acid,

wW- car boxypol ycapr ol act one 25 nono(neth)acryl ate,
nono[ 2- (neth)acryloyloxyethyl]fg00|nate benzyl
(neth)acrylate and gl ycerol nnno(neth)acrylate

? lm fefﬂ%ﬁ%neggﬂéyfnnno t%§ lat? ?%? Byrene,

ypolycapr ol act on cryla
wmm;[o’&}(m‘ei bfacnythysoxyel byddsdic e firhoxypolycaprolactone

ei m allyl (meth)acrylate and styrene,
SEH} %Egﬁaf #éiqﬁ €acrylic acid,

W PEx y@@mﬁ* I&b@yeﬂ@ﬁﬁé‘@é@iﬁ&ﬁa' ate, nono

[ 2- (neth) acryl et hyl] succinate, 18
NApteaisA ahe IaJ( hieeky) af By hatle sepdentyrene,

C%P Cﬁﬁerﬁgﬁgcéproﬁéacr Rgﬁ%ﬁb héﬁrﬁa59%ﬁ¥ﬁ°ly?ﬁﬁF°laCtone
[zwnhmmdﬁheangykgdaxyethyI] succi nat e,

ST a0 Ser or - TRty LEr gL x'a?ée e

C Qr-GHf BN} Mea TP | %Z}H‘Pn@ﬁé@i)“&@wl&@é andQ rene,

[2- (neth) acryl %4oxyethyl] succi nat e,
NﬁﬂﬂﬂQﬂR9< Heeteaeiylieea®ider yl ate and

o Lo A SRR B Mk aThat ARk aRE. @
W@[Zm@h)ﬁWWWW%Bﬁfcm&Ee, oot
U RS T Sl A SR B PR o

I dldrd @lethacinspitl aled coppoad having an
al kal i -sol ubl e functional group in the resin (B)

pr ef er aBlhe Podymerd zatdPmeas ipr efetlad ’-}“%ﬁt‘é)r%'@e@vt%mpound
P 9}% %&J m&%qfle k1RO et otfar’t geﬁghéﬁntl&é‘ere51n (B)

t ot al the unsaturated conpounds.
polwrrmemahﬂry 20 trati@ oft henamns apue beeabtpnpound3 0 wts

'“%QH%&edlafi&’§é£¥éréﬂly 10 to 30 wt% based on the total of

~all the unsaturated compounds. When the polymerization
ratio of the unsaturated compound having an acid functional
group is lower than 1 wt%, the solubility in an alkali
developer of the obtained resin may lower.

The copolymerization ratio of the 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 unsaturated compound
having an acid 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 40 wt%, the solubility

in an alkali developer of the obtained alkali-soluble

copolymer becomes too high, whereby the pattern shape may
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group is lower than 1 wt% the solubility in an al kal i
devel oper of the obtained resin may |ower. The

copol ynmeri zation ratio of the unsaturated conpound

havi ng an al kal i -sol ubl e functional group in the 25

al kal i -sol ubl e copol yner is pr Jerably 1to 40 m%

nore preferably 5 to 30 wt*- particul arly

pref & "ﬁj@t to 30 W% based on the total of all the
unsaturated conpounds. Wien the copol ynerization

rati o ofa ﬁhecnmpaﬁunaiedsxmxrqmmly@\ﬂvm afi Bfving radical

f I wer than 1 ww% the 30
S Ribmer At tan e M R Tho ket seRsa (B) .

al kal i - S‘Pﬂeubleglﬁopﬁb YRy H@%ah%‘f%%t%%d"@?ncé??ylng out the
copol yneri zation ratio i1s higher than 40 w-0

sdliyding rgdical aelyveniizaiehas ofer p@iymﬁeubbéenetsaturated

al I 0 Q. hi

R A0l HEL Eng S SNBSS 0%, S hEEE DY oerer

|sv:$mb$eqnﬂmtﬂ )chjw]@meﬁliammg;ﬂMMted compound in a
nerization for the manufacture of _the resin (B).
V@ﬁ%l%é?ﬂ%&e%%nﬁamﬁ%E@&%@%@O%&Wﬂﬁ@téav g iator

SVmechwy Gal1 jpel dgatdpn of a polynerizable
unsaturated conpound having an acid functional group

prefer aUIhy?nt egerheoung havingt I@erfw:@(tolm igzabie which may
ur(]i%%t Q;aet% 91”98999 Ipac‘?lcg?l as\rl]\ﬁtt g% gr &3 né}?oup is to

ara cal %msrlzalonlm

| bel ugedaad; cale deEﬂzabEGImmMJﬂmm@o&tpEUﬁ@t fepaliving
gro;i ch na deacti vate an active radical such as

jratipn h iR Sesin t HR) Fay ke i darned by

r‘ért@c‘%q.r@orﬂ?féu'f@rfcctrldda\ﬁ' REFoUrPH Gy polymerization is
poI ynmerization, the resin (B) "can"be obtained by

dEGTETLEc ONg {ie obrienadial pgmmtamgertmlfqutllzmalomroup
[ rJ v,

| Bebteatitl 2 e QAN A MASTHIRA onpouna oy
uesdearidtica tdomeoras by pestrentftmﬁeamtswaa&drnof a growth

prevent tlhe deactivation of a gromh termnal.
E%grﬂﬂ of the radical polynerization initiator for

Examples of the radical polymerization initiator for
the living radical polymerization of the polymerizable
unsaturated compound include TEMPO proposed by Georges et
al (M.K. Georges, R.P.N. Veregin, P.M. Kazmaier, G.K. Hamer,
Macromolecules,. 1993, vol. 26, p. 2987), a combination of
copper bromide and a bromide-containing ester compound
proposed by Matyjaszewski et al (Matyjaszewski, K. Coca, S.
Gaynor, G. wei, M. Woodworth, B.E. Macromolecules, 1997, vol.
30, p. 7348), a combination of carbon tetrachloride and a
ruthenium (II) complex proposed by Hamasaki et al (Hamasaki,
S. Kamigaito, M. Sawamoto, M. Macromolecules, 2002, vol. 35,
P. 2934), and a combination of a thiocarbonyl compound having
a chain transfer constant larger than 0.1 and a radical
initiator disclosed by Japanese Patent No.3639859
Description, JP-A 2002-500251 and JP-A 2004-518773.

A radical polymerization initiator whose active
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20 the living radical polynerization of the

pol yneri zabl e unsaturated conpound i nclude TEMPO .
proposed by CGeorges et al (MK Georges, RP.N
Veregin, P.M Kazmaier, G K Haner

Macr onol ecul es, . 1993, vol. 26,,p. 2987), a conbination
of copper brom de and a brom‘de-containi ng ester

conpawd 23 E §¥5ﬁ%¥jé@&ﬂ%ﬁé@.Q%?EWQKH%§Et§batﬁF is suitably

(Matyj] aszewsKi Coca, S
Wsedwortield B derdiag drmlterwltaspe 1@97t;he/opolyrﬁ@r1pab1e

7348 i nation f carbon tetrachl ori de
it e 1 ARt o farehaf Ted " dicar
(@@B&ﬁﬁﬁLzaﬁiodqﬂﬁiﬁhéﬂbr“dsé@%ﬁﬂ@tprvﬁﬁ radical
Macr onol ecul es, 2002, vol. 35, 30 p. 2934 ? and a

C ODIYMEG IFR TGO t Ao CRFISS AP addiso Pd BedTey 1 za taient n

| ster ) aafenet sy Db anesa Pt Eal NG e iGugp tnitiator,
Des coimptiingit, 1 HPof 2002+ 50023 0@yt HRs A@Ofduisd S7H8chALs a

r adi,cal poI neri.zati o i tiator whpse ac
 BER B P R nAse . A et VA d i iator is
spﬁéﬂéﬁtafelected according to the type of the

pol yneri zabl e unsaturated conpound in use as the
preferrg@ergeméapatﬁépyﬁﬁr@z%@%@%a¥h@PYbeiou%@mp@%md and a

| 'r\é'cﬂ% laq'n(ﬁ:llaQ !1%(2'5@1 cf%)c%fslldq.rr?tﬂ Qen #gl lowing

pol ynerlzatlon efficiency and a net -free ra

p@apamﬁ ﬁMQuMEHUtheHﬂﬁes Japan&smamatmnmfN@.3639859
i ocar.b nyIthl ' S | ecul ar_ wei ght
 eRE SRt b T U ada e R SE T T

10 TheA@Qi@éé\ﬁib@cm b@fJ@p&ﬂ%@@@ralt@aw tibi 96999@9@&@1@:1;1011
radical initiator is described in detail in the

f&IPI 6\/\/?932 paLertl - dd€aheAP84badfdds JnpPahsR FA2MR08409, a

R
2004 5187 @f%sﬁéiég?c??%%}é 63;?30?. e Igggg%é aanxqallgoﬁmolecular

36398%% Bdsdriigritgren @Mm&@@@@dﬁsmaﬂﬁmQx out the
2 81 P A 2002-508409 ran nmco 0
o TR0 “e53 24“«91 ORI A e ot T SRS

dms]tseltmrta:umi campbandhtratnecbms@wé yifngh®hildt@rbonylthio

compound and the radical initiator. Since a functional group
can be introduced into the obtained random copolymer and
block copolymer, it has been found that the copolymer may
also be used for aqueous gels (refer to JP-A 2002-512653),
photoresists (refer to JP-A 2003-527458) and surfactants
(Japanese Patent No.3634843 Description).

In the present invention, the resin (B) is preferably
aresin (tobe referred to as “resin (B1l)” hereinafter) having
a groﬁp represented by the following formula (i) (to be
referred to as “terminal group (i)” hereinafter) or a group
represented by the following formula (ii) (to be referred
to as “terminal group (ii)” hereinafter) at at least one of

the terminals of a polymer chain constituting the resin.

i

Z—-C—s— (i)
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l'iving radical polynerization of the polynerizable
unsaturated conpound in the presence of the

t hi ocarbonylthi o 20 conpound and the radica

initiator. Since a functional group can be introduced
into the obtained random copolymer and bl ock

copol yner, it has been found that the copol yner may

al so be used for aqueous gels (refer to JP-A

2002-512653), photoresjsts (refer to JP-A

2008- she468ymung $i) f adt it & MSinQEeyaRdsm Patdmrine atom,
No. 3634843 Description). lnt resent .inventiaqn he

BaP RO TN e er i 9w Sar Y FESHR AN L&Y 2b §rpon
" neshns , (Bbhovahenei amdhet j c haxdrgra rban @y ure haesant edto 20
by the follomﬁn% formul a (i% %to be. . referred to, as

" CerRPRaRTEPSupMPRPVa lRBF ePREFFRFYCHL Ca9FPBRphAGINg 3 to 20
I eRBSEN S uridBe £ OFb QW dNE bermBH & {1dnt (;;_tr%u?:ehavin -OR,
referred to as "terminal group (ii) " heréinafter) a

at SReast (Bne. of OC{H@) Rer nf haP OB aCpePyNeR) chaih(=0) (OR):,
const i kng the resin.  Zi-C S, (i 1 I_.n.t he
roPmiPd By PobE, B8T Ve, Bhaknalbib Broreny dfggpendently
canbaiklylggeopp Gp&inggnote, 18! karbgnobe diayi B kkryd group
20 carbon atons, nonoval ent aromati c hydrocarbon

gPBYREY TRy 18 FHFRRN 5 LOMShoNCRP YRS N RGHRMAA ehf hydrocarbon

het8recH &t G % QP BV b3 ak ®m&0or GRSRAM B @3RG ocyclic
hétero atons™or nonoval ent group having -OR,  -SR, -N
(Brorp haeifigOp Re 1€ Ca@poORatods(a0d NetRro atoms), with
(=0 (OR) .2 -P(= R 2_or | yoer_chai.n (R

I0k PrathEett e B PPl e T e § 4 carvon
cartbas , atbes moalokangn tgaavmatQ chayidigca rbeonl readb taving 6
atons, nonoval ent aromati c hydrocar bon roug having 6

£ 60180 CATRRN AEBNS - of DA BRBPP ANt BELFSEFEPLAC GroR having

havitad 23 carbdrc Athals AR akd, Rt et Eed W t h
the proviso that the above al kyl group having 1 to 20

carb0ﬁ atons, the nonoval ent aromatic hydrocarbon
g;?p having\ 6 15 tz_zo carbon atons, the nonoval ent
h rQEV' Tc)group évﬂﬁg 3 to 20 carbon atons and R
may be substifuted.] . Il Z~C- S ) (i i)

[In the formula (ii), 2% is a group having a valence of m
derived from an alkane having 1 to 20 carbon atoms, group
having a valence of m derived from an aromatic hydrocarbon
having 6 to 20 carbon atoms, group having a valence of m
derived from a heterocyclic compound having 3 to 20 carbon
atoms and hetero atoms or group having a valence of m and
a polymer chain, with the proviso that the group having a
valence of m derived from an alkane having 1 to 20 carbon
atoms, the group having a valence of mderived from an aromatic
hydrocarbon having 6 to 20 carbon atoms and the group having
a valence of m derived from a heterocyclic compound having
3 to 20 carbon atoms may be substituted, and m is an integer
of 2 or more.]

When the number of polymer chains constituting the

resin (Bl) is only one, the terminal group (i) is bonded to



10

15

20

25

30

m [In the fornmula (ii), Z2 is a group having a

val ence of m derived froman al kane having 1 to 20
carbon atons, group 20 having a val ence of mderived
froman aromati c hydrocarbon having 6 to 20 carbon
atons, group having a val ence m derived froma
heterocyclic conpound havi ng. o 20 carbon atons and

8nat HY tg'i YRaHAVERG 1 ‘fa%' t§ Bhafhan hé‘.terminal
ﬁe ng

nmer chain, provi so that the group havi
ag%bu@al ehcetlmé tremltamaﬂegrbmpm an) abkanehhaui mtgoﬁpimg group

ABPYGB PPBACEn Chr bia Ehe by e BELTBn MH g G4 £FoPping

C afrRipat 81 gaitfhy BB BhOLP ded\Erid nedl ¥ £8EE: Dbn Monditions
derlved froma heterocyclic_conmpound having 3 to 20

caﬁb%heétlm@soﬁdw@él%aeéﬁpﬁét YT%ﬁ@ZﬁfszOfan Wheaythe above

3 en,t .)ﬂé@q fs S
cgngﬁ t Sltl ﬁg“)’?ﬁ’e ?25?% IS orq'ﬁ ?ﬂ?%eg %‘H}ﬁ naI 1)
gnomberi pfi bohdadedS) owl?izh ame aoe obnhhetbdrﬂmnﬂtes paflymer
th pol ynmer _chai n term na

lﬁa|lrgrt&fp HeEmirL SR SO R G CRasPpechain

b il hefrntetRbAAl stdBpbSngChablpShaPPbBIR! in the
gros)%gj IS a grug;u which is det e?ﬁl ned@by ?eac ion

cé@a‘ml@né 15 ar thént*i'—]h% fgrmyla n@)r abiieh) will be described

o) elw When the above terminal group (ii) is
bon tot e poI ymer chain, a (m1) nunber of bonds
(-95) V\th:ﬂenatleennimrm:moéct]ed dad yinteer phbymercowdiai tut ing the

SRS B O 1 RO AR P g o ene

t ke 43 nfar @ﬂo@ﬁ( ¥iior aB2oh8 t8emigs MUl whé 2abphikd Médin has
be descri bed ereinafter. When the nunber o t he

p & B cleed St ueHvs -t uifhﬁgtqm@marlegrrﬁups i) okFenBiral group

0 C Sﬁéﬁw e
(ini lga%%gﬁfel %ﬁaﬁ er egq\(/j“?&jewr?’l SF% as %g %5% other
brtarotied 1st rafc ttlree polhaeerahiarats gr dipen( ithe ta@rorvienatlerminal

Pg2eRe dere 25 bPfaRd Lo PhEPRLERr Al & W, Borymer

th@aabﬁMethermmnab number of bonds (S-) which are not bonded
to the polymer chains in the terminal group (ii) can be bonded
to the terminal group (i), the terminal group (ii) or the
chain stopping group. The chain stopping group may be R' in
the formula (1) or R? in the formula (2) which will be
described hereinafter.

In the formula (i), the alkyl group having 1l to 20 carbon
atoms which may be substituted, the monovalent aromatic
hydrocarbon group having 6 to 20 carbon atoms which may be
substituted, the monovalent heterocyclic group having 3 to
20 carbon atoms and hetero atoms which may be substituted
and R which may be substituted and the monovalent group having
a polymer chain of Z' are the same as the respective groups
of z' in the formula (1) which will be described hereinafter,
including preferred groups.

In the formula (ii), the group having a valence of m
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group (ii) is bonded to the other term nals of the

pol ynmer chains, the (m 1) nunber of bonds (S-) which

are not bonded 20 to the polyner chains in the

termnal group (ii) can be bonded to the term nal

group (i), the terminal group (ii) or the chain

st oppi ng group. The chain stofp ng group may be RL in

the f.ormula (1) or,.R2 in _the forpml 2) . which will be

acz ThRRehetnrvine Baitng RofP dhirkat Slofhaunth may
aleybups et pubagi, nghd g hedihgna wd TEmc VY FCh dBYiPEd from
substituted, the nonoval ent aromati c hydrocarbon

gPOUPTRERtAG EVdF X b 1R VA She W &P ks atoms which
S LLu n ter, L V) :
SHRY Bhb e O PR VAL G DU GRBERED BPM thrivea
slrsm & ettt Zocpnti ® adnphunhhale ngubst e 2t edrand dthems and
noval en roup.havin a | ymer chain of Z' are the |
SRRl BieMeobBich: VAT b8 B L TTEyE0R Mad e, s Having
(%) vahesbevbtlm hdlespolhe@rhenginadt e’ arenNehddifle as the
preferred groups. In the formula (ii), the group .
h&@iSRE CA WA SFQARST qh 28 18ethged orpdihaar 2dl kdyieh will be

hawi : - t  ; bsi i ed,
R S R R R R R A R
ar omat i Thehydestar bBh) heay bg Gahofa0toarbonhadags i dhiving

may he substituted, the gr having a'. val ence of m
d&FI G s BRHITET A BE e 1S SHPOUNF TRRT Iy S e5F Beated

C FORBUAAO s 130 a kel A Mo tMiic bR represented by
substituted and the group having a valence of mand a

p&ihenee 1 ke pg dormmlay 61t ey §Aesad MHeculagpeeighe control
gr of f 4 he_t or [ i) -
dgggg‘l%bedA%dellrbnéa ?gﬁeagﬁ% ufdlgkgr\ggregfg]epr e%sg(?ofl?prst?hi(}wmg
Thrediesiln peBymerdyzara aranuf act ured t hrough the |iving

radi cal polynerization of the polynerizable

unsaturated conpound using a thiocarbonylthio

conpound represented by the following formula (1) or

(2) ag a mpj ecul\ar weight control agent. A radical
initié]zé;—i(}—rg bly uged for the living 15

radi cal polyneri/zation. S 11 (Z1__S ) Rl (1)

[In the formula (1), Z' is as defined in the above formula
(i), p is an integer of 1 or more, and R' is an alkyl group
having 1 to 20 carbon atoms, monovalent alicyclic hydrocarbon
group having 3 to 20 carbon atoms, monovalent aromatic

hydrocarbon group having 6 to 20 carbon atoms, monovalent
heterocyclic group having 3 to 20 carbon atoms and hetero
atoms or monovalent group having -OR, -SR, -N(R): or a polymer
chain (R’s 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 carbon
atoms and hetero atoms) whenp = 1, or a group having a valence
of p derived from an alkane having 1 to 20 carbon atoms, group

having a valence of p derived from an aromatic hydrocarbon
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P [In the formula (1) , Z° is as defined in the above
formula 20 (i), pis an integer of 1 or nore, and Rl
is an al kyl group having 1 to 20 carbon atonms,
nmonoval ent alicyclic hydrocarbon group having 3 to 20
carbon atons, nonoval ent aromafj c hydr ocar bon group
having 6 to 20 carbon atons, nonovalent het erocyclic

g?—ﬁ% 2)3\6' g 3d %32:%1 r%sat %@‘%i\%r% %2§aﬁéx‘i’é‘§ of p

al ent group having -
pdepnised crama( Reseapeyeddh codppendehabyngn3atdyd0 carbon

gr uﬁﬁp ng%féﬁéﬂ 8 carbon aton&vﬁ?lkeggléﬁggr of p and

hﬁdfyei?ﬁnégncﬂéﬁﬂpwﬂ'@w'ﬂ"gé@ t Qv1]t§1 (f:@lreb%?'ovﬁggméhgf the alkyl
nonoval ent heterocyclic gﬁpup havi n to 18 carbon 30

aeéﬁélpahth@tJeiot%t%Pr @napomsy, tl@ﬁe oRP\GUEHad gyclic
yar%ré%%bo‘ﬁf gPog rHa‘(ﬁql\ﬁ R4/ 31 c?é]l.‘]@&? g?%\ﬂsngtﬁetrrg;r&)vglent

bon at ons a val ence derive
fammmamlarbydtocahpwmogaobpnhaﬁln@awmmg26 tarﬁﬁncanmmm1 the
at ons, a.val ence derived from

OB e h e D H O HE T P08 ShPeh 2 LBt B §ouD

heﬁa@rl@lgabovsl@hcer@ﬂpp heat iRge R f\ﬁ\‘lnﬁ@t%ean{aﬁeaHQv1ﬁg 1 to 20
pol ynmer chain when p ? 2, with the proviso that the

alcRybon gitems - ‘h&WENgreupohayingr Bova bewee, of e derived from
gglggé{%ﬁ%i@' h% b&rbBXdﬁg&fﬁgoé‘ tH %pﬁggﬁbﬂgaéoﬁlg 4% the

on at ons, nonoval ent romatic rocar
goawmphdarviognds a ora@eros oh @mtdes] vadief romnovied eetocyclic

het er oc rou avi 3 to 20 atons, the
e, daakrs o B P AR M e S g 1
to 20 10 carbon atons, the group having a val ence of p

derived from an aromatic hydrocarbon having 6 to 20
carbon at@s and the group having a val ence of p

derived frlom a hg? ocycllc conpound having 3 to 20.
atonZ Gz Sup ute®] S 72 GSR (2) 15 m[ln
the formula (2), land m are as defined in the above

formula (ii) , and R2 is an al kyl group having 1 to 20

car bon
[In the formula (2), 2% and m are as defined in the above

formula (ii), and R® is an alkyl group having 1 to 20 carbon
atoms, monovalent alicyclic hydrocarbon group having 3 to
20 carbon atoms, monovalent aromatic hydrocarbon group
having 6 to 20 carbon atoms, monovalent heterocyclic group
having 3 to 20 carbon atoms and hetero atoms, or monovalent
group having -OR, -SR, -N(R), or a polymer chain (R’s 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 carbon atoms
and hetero atoms), with the proviso that the alkyl group
having 1 to 20 carbon atoms, the monovalent alicyclic
hydrocarbon group having 3 to 20 carbon atoms, the monovalent
aromatic hydrocarbon group having 6 to 20 carbon atoms, the

monovalent heterocyclic group having 3 to 20 atoms and R may
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atons, nonoval ent alicyclic hydrocarbon group having 3
to 20 20 carbon atons, nonoval ent aromati c hydrocarbon
group having 6 to 20 carbon atons, nonoval ent
heterocyclic group having 3 to 20 carbon atons and
hetero atonms, or nonoval ent gﬁgup havi ng -OR, -SR
-N(R)2 or a polyner chain (R s are each independently

%ﬂ J}Vlng 1 to 18 carbon atons, 25
keny grou aV|ng 2 to 18 carbon atons, nonoval ent

ar omat i Enhyﬂeoﬁmniuolra g(rlOupehampihgsGof (IHbBadayhogmramprl'aving
nmonoval ent heter ocggll C

o BOr B BrE AGOREL S & rRALS e et g PpBy: Sohyharoup.,
t he pldpyil greus, 1hep1+cg%zﬁ greu) sapkeyl 3@, thButyl group,
nonoval ént allcyc e drocar bon group haV|ng 3to

2 GeCamndiy latIrasip ¢ %Wamﬂp ar ot ¢l h%%@ar bon

gr,oyp n 0

ndrdr ARE Y By s D AR P, ooup.

ber -$iehpatyilt Wrerhy, Im-ddieyY ormmb@, (1) , exanpl es of t he

aIkyI rou avin 1t carpon atons of Z _include
et et i rerd G Byt depiof br oy

grrp%cyn jStddp grrpuibdéqbytg&ow OUR, t e Or $&EcPUt ¥toup,

group, t-butyl” group, n-pentyl group,

1nrmxm1p@mnp.grwtaf@mémgﬂr0@m Nr-eHeS@AY1l group.
roup,

OO SRR o O R s Rac 1 ¢ hydracarbon group
n&ﬁenyig (g G:Ld:p 2 -choctemy | atgemosipo £ N2 etrrcddesey [phgrmrdp g ridip,
oI B8R AL SHRUR, ST eSS aroup,
hxédr ﬁ% A OUP- o JAViBh B 1 ?% ﬁar&%@wmeﬁéyi group,

i ncl ude phenyl group, 1-ndaph group, 2-haphth
groowp,dimetrithieeezyl group, and- Ialmeemahxehygrgupup

benzyl Eé%%blé% g?tEMEQEBEMLaQ HUph%é?rocycllc€§r?qﬁ having

a, a-di ne benzyl group and phenet group
of3 tdme%nmzaicentatrmmwmmetelgm catpothave Hgz* an@m epoxy
I ncl ude ep

C%%%?h a%z&r&l V4 gg&opatgng n i 1 group,
gr ‘aZiri %ﬁ§1 g 8 125t PaﬁyV g?oﬁ%p 33f @Y
gmtuetrazrﬁcﬂtdmm&m Uy, gwtt@trﬁﬂr@fmhmmﬁi UG BOYD ,
gaqﬂ%rrole group, 2-pyrrole group, 3-pyrrole group,
l-pyrrolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidinyl
group, l-pyrazole group, 2-pyrazole group, 3-pyrazole group,
2-tetrahydropyranyl group, 3-tetrahydropyranyl group,
4-tetrahydropyranyl group, 2-thianyl group, 3-thianyl group,
4-thianyl group, 2-pyridinyl group, 3-pyridinyl group,
4-pyridinyl group, 2-piperidinyl group, 3-piperidinyl group,
4-piperidinyl group, 2-morpholinyl group and 3-morpholinyl
group.

Examples of the alkyl group having 1 to 18 carbon atoms,
the monovalent aromatic hydrocarbon group having 6 to 18
carbon atoms and the monovalent heterocyclic group having
3 to 18 carbon atoms and hetero atoms of R in -OR, -SR, -N(R) 5,
-0C(=0)R, -C(=0)OR, -C(=0)N(R),, -P(=0) (OR);, -P(=0) (R), of

Z' include groups having 18 or less carbon atoms or total
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20 1-pyrrole group, 2-pyrrole group, 3-pyrrole group,
1-pyrrolidinyl group, 2-pyrrolidinyl group,
3-pyrrolidinyl group, 1-pyrazole group, 2-pyrazole
group, 3-pyrazole group, 2-tetrahydropyranyl group,
3-tetrahydropyranyl group, 4-tetrahydropyranyl group,
2-thianyl group, 3-thianyl graifp, 25 4-thianyl group,

2-pyridinyl_group, .3-pyridinyl grou 4-pyri di nyl
o R Bt s ora R oB s PRy 52 PRine S PEhg L, B 20 carbon
4oy, dheyho8boupend- ARbRAGK Nl d86e8PbeAdgroups having 6

3- nor phol i nyl roup. Exanples of the al kyl group
h&@ 7Y Fardorg atamsorrngt dhe mappvaHebiwigEfyclic groups

arlﬂ\%trj naht¥ﬁr§’&acf 31 éqg.\‘lidnﬂe?eﬁrfﬁ &?omgaémgera ed for

at ons e nonoval ent heterocyclic group having
t @18 carbon atons and hetero atons of Rin -OR -SR

N0 iS50 B G Pl Ty s carvon

hatidi 48 PhncesBeCM RPN AP, L pirebahydbgrsupber- openyl
atons out of the al kyl groups having 1 fo 20 carbon

atgdiesiP t He DAl etoust oAt el aemion Jyrivinyl group,
havi 0 r bol 1
hgfég%%ggpﬁbEé%%&%sQpﬁﬁ%?%gﬁéﬁpgn%gﬁtg?&%%§%§§%% ZhaPr

h at-grem tatroiis gerouyer dt-étexdaoryl SgZiup Exanpeesnpl ¢heup,
al_kenyl group having .2 to 18 carbon to of
ORI A G - BEARTBRe GAOH GRS 5t Ry STouD-
group, THeulemyt ighewts FHRY|a10AURIr AP WHBMHg 1 to 20
group, 1-pentenyl group, 2-pentenyl group, 3-pentenyl

gICRIPON G tRFonttdry Ml et es@fdt 1 ¢ risyght 0 92 Heqe ngroup
g rh%%’ng ?’ h:%X %}Y ! ¥ SuP at]f"dntbe,x elj:ﬁlé rﬁér?ékpa f&qt Sligt.eé()?gél(ylfc lic
he su 'Ky 9

group. stituents for the a group havin
t gr2iipc Aplyangad o ,2 @ ke xrbonog fibwatamd dretd atoms and R may
hydr acar.b rQup. . havi 6.t0. 20 carbhon atons, th

TovH Gt et SrEcy el ¢ T B HaAyEs (5 "Y1 group,
C oAt 1T aYtbUiet el Miroie aeih Ryreyp bessufdedty group,
sel ected from hydroxyl group, carboxyl group,
cARGRATRE GNP SHFENI TR d GrOUD, TEMF orRRRXY group,

OIQUR, JrRRGY AR W YEh LU0 WBPUP. sl N (8 QUR.oC (=0) R,

o) OR, - (=0)N(R) 2, -P(=0) (OR), and - (<O) (R) , enumerated
for Z', and 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, monovaleht
heterocyclic group having 3 to 18 carbon atoms and hetero
atoms enumerated for R. One or more of the substituents of
the same kind or different kinds may be existent in a
substituted derivative. It is preferred that the total
number of carbon atoms or the total number of atoms of the
substituent (s) in the substituted derivative should not be
larger than 20.

Example of the monovalent group having a polymer chain

of 2' include a-olefins such as ethylene and propylene;

aromatic vinyl compounds such as styrene and

o-methylstyrene; vinyl halides such as vinyl fluoride, vinyl
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. atons an

silyl group and halogen atom -OR -SR -NR) 2,
-OC(=OR 20 -C (=0 OR, -C(=O N(R 2, -P (=0
(OR) 2 and -P (=0 (R) 2 enunerated for Z1, and al kyl
group having 1 to 18 carbon atons, al kenyl group
having 2 to 18 carbon atons, oval ent aromatic
hydr ocar bon group having 6 to “18 carbon atons,
t ) v
O e I e L St €500 e cucn
masevbhyl Imlmlbsl ialrldeallﬂsydnfal¢dnteoisarﬁs’deinn:iocﬁran unsaturated

diffe q:/ g_f emstentan 2 substituted
dEriee: %uc tasr ¥ 1 ACPEALE R BheYERSE L R mbRSafurated
C@%ﬁ%x@ﬂ@'@ dUld§1%ch{ &ls n(lhiﬂlﬁ{ éﬁr}aipéﬁa@{dté}@d

substituent(s) in the substitut ed derivative should

n@rvn@ylzv@nzavrlgéraqlhian Q@t@)@eﬁmﬂ@ﬁﬂs tecChone Vg ey 1

gr ol cl efins
SRR LI R0 KT i) et £ et
cc(mmhr)@s:nyldteas Js{gnmmel amét}a}armtyﬂydsé yrefeptyl nyl
hqlid suc as V|n fluori vin chlorl e and
bitizea 1 debuieh: A A s SUaFe

Vi méltha;l latan G | c1adohel ; neé@r%sc@} afe ;
unsaturat al cohol such as 'vi nyI acetate and al |yl

adeeabe aamdamidaseduchabinptng ageydemigehand N, N-dimethyl
(g&g&}qg rcx_J}) A and 5 p-vinyl benzoic acid;
C

ryI es Such as net hyl (meth)acryl ate, ethyl
( mbma)deai i teifdrespyducH net hOrmtrIy)Iaahexlmnmnpyé and
(rreth | ate, n-putyl t h)acryl at e,
St 2 - 'ﬂon‘i(‘%?dtacgr W %@%@c?%t%%’rtlon
(@%t RhReraAtin HbRih) S M B Hesq sthedn aSt 1east one

(meth)acryl am de and N, N-di nethyl (neth)acryl am de;
memaé@dwuqqmp%m%mkasaq et d)TELHIA e t j¢re anguch as

ag@xtPQ%%% %) @nhQS rgﬁgovgbfgétHEQﬁaln Vé%gh?ﬁk_ﬁxethylene

ol ymeri at| on ner c
I @astchomaylbeuesmamaued abrmdlmdnmﬁdl sl @Oqux}gmcmdflene

di b t th
e R 81 o 5 R te BPRcPYrrea gpt groves
t QIR Mmay dﬂpbMyﬂqnﬁéﬁﬁaﬁmdﬁﬂﬁblymer chain or polyaddition

polymer chain, such as polyesters, polyamides and polyimides.
In these monovalent groups having a polymer chain, the
polymer chain may be bonded to the carbon atom of a
thiocarbonyl group in the formula (1) directly or through
a bond such as -CH,-COO- or -C(CHs) (CN)CH,CH,-COO-. 1In this
case, it should be understood that the group is a monovalent
group having a polymer chain including the bond.

In the formula (1), a plurality of Z'’s may be the same
or different.

In the formula (1), when p = 1, R' is an alkyl group
having 1 to 20 carbon atoms, monovalent alicyclic hydrocarbon
group having 3 to 20 carbon atoms, monovalent aromatic
hydrocarbon group having 6 to 20 carbon atoms, monovalent
heterocyclic group having 3 to 20 carbon atoms and hetero

atoms, or monovalent group having -OR, -SR, -N(R); or a
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whi ch may be etherified at a term nal; and nonoval ent
groups having a pol ycondensati on pol yner chain or

pol yaddi ti on 20 pol yner chain, such as pol yesters,

pol yam des and polyimdes. In these nonoval ent groups
havi ng a pol ynmer chain, the polyner chain may be
bonded to the carbon aton1of &8 t hi ocarbonyl group in

LB LRETL AL ) Wﬁ%@ﬁgﬁg@% BnRoDA I YLD having

caseo 20 cSehﬂbldnﬁi deomend ertsd Mddwlertﬂﬁalgfaym ilcs hydrocarbon
nmonoval ent | group having a polyner chain including the

bEREUP| RaVABIf &r ol 20 (GFTPory HqMsy R srerpvalenpenamatic
t B?d%%@%rb% ?féuﬁ HeRtind 8 tt@QOfCOJfB’cl)x@aE%)ns V‘@l@é‘nﬁm‘ovalent

s an kyl“group~ 30 having 1 to 20 carbon
aheﬁs;romduaj gougl heydiniac 3hyrgr @dadeaiporngedgmsharichdietero

3 %o 20 c Spn at gp ovalen aromati ¢ hydrocarbon
gPSTP=h & ga?b%fbsu “4tns, nonoval ent
het er ocpghing16601p th@vangyﬁ g&@ugh&anb@n Bd Qrmsc@fudon atoms,
hetero atoms, or nonoval ent_group having -OR,

- RbR) pogoVa legt BV A OSA 1P r%r%%%ﬁ%‘buﬁaq to 20
t@%r@b%ygtgﬁgu%ﬁ@\fﬂd}ﬁwallér& 2Q £ RN 181088 oubNRaving 3 to

monoval ent. alicyclic hydrocarbon group haV|ng 3to
2Q@0catbus, adndsthe eommwreohailtegrcaroimaviiog RQBr oedRbotN (R) 2

aro V|n 0. 20.carbon_at t he.monov

PEEbRseT e Jrb Ry A RAT R ERar BoP 3y G PROIRAL ophe h Fre those
h@h@h@ra@te@mfoaﬂd;rﬁ IYess e tSlhs tgatimed . o fEx@npl Eﬁ ahe
the al k %roup having 1 to 20 carbon atons,

nBREPAPE £ ta AERPRP: @aHQ@Bbéapﬁéﬁm&FoGBaﬁﬁvPﬁgRG ﬂb=2@

CRALRYMR OB n 1iG, BRI oNALL LR YaL Lt HOUR HRY 'f%&mula

3"to"10 20 atons,” and the nonoval ent group having -
- SR) ANfRcZ 1y subgihintauadd addandatsuah tae et -600x or

I00|c ?E%EH I%tt@%e b ﬁh‘é@rs% ﬁtdh%ha%s%%ﬁ“‘i% the

gro PS>0 nonova nt
pelayee ik sclzai n of RL (p = t he polyner chaln may be

bonded tg th %é %-atons i the for Ia 15d% garbon fou

di r ect | F*BPPLRERIGHEE B P group
EﬁgH%b GCb szgﬁ%ﬂ3g3atoﬂ§ 1ﬂtlﬁHE”é¥éEBbéﬁE¥lt&%éhp,

I%y%l%hexyl group, cyclopentenyl group and cyclohexenyl
group.

The substituent for the monovalent alicylic
hydrocarbon group having 3 to 20 carbon atoms may be suitably
selected from groups enumerated for 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 carbon atoms
and hetero atoms and R of Z'. One or more of the substituents
of the same kind or different kinds may be existent in the
substituted derivative. It is preferred that the total
number of carbon atoms or the'total number of atoms of the
substituent (s) in the substituted derivative should not be

larger than 20.

When p 2 2, R' is a group having a valence of p derived
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same as Z1. Exanples of the nonovalent alicyclic

hydr ocarbon group having 3 to 20 carbon atons include

cycl opentyl group, 20 cycl ohexyl group, cycl opentenyl

group and cycl ohexenyl group. The substituent for the
nonoval ent alicylic hydrocarbon group having 3 to 20
carbon atons nmay be suitably %t ect ed from groups
enunerated- for the substituents for the 25 al kyl group.
o, b Ra b, By REa b Zb et PRV S AT ing
hy@rnes/dbor gr adpikadi fgoft 40 Eom&ei HMlydOEBrbdéMehaving 6
monoval ent  heterocyclic group having 3 to 20 carbon

atton80 eMEPRR I w FROInBaR1BE ZIValgrcorinpréepived from

%&%H@fé&gef%%on@odﬁ@héégﬁg@ pd cg%éﬁraeeamésﬂta%etero

e existent in‘the 30 s tituted derivative.
i stomsf @ g aupathathieng ¢t atalenasherft of aged Bopdtyoresr arhain,

the total nunber t of th substituent(s) _in .

R ciOhBe PR o el e o Fa R oAl S bet Rgerivea
2Gronhen PlRare, Rihd yravuy BHPiRgVA Rt BerVdd FCE @érPved from
derived 29 from an al kane having 1 to 20 carbon

aPEMEr GRS REATRF LRIt SRSt 9F QR iRASHLTI gl ence of
S gg%'i:%%eﬁygf:eﬁaé %é@d’#};@l:@c ddh ro?ﬁ%@%nﬁt 9"Bo 20 atoms

aving a val ence of" p deriv
hetagr dey dubes tdanpeadchd having 3 to 20 carbon atons and

het ero at o or__grou vi ng.a val ence of and a
pol yner %é‘:ﬁlg‘ipﬁ?as & ﬁ%teﬁé‘ BERE 4 Hee g%*(glﬁ?)ﬂ%ﬁﬂ rRyFoms
a iy 1eiaee neft Harder ietethnd F PR Ghred Kangputdie 9r PLButane,

having a val ence of p derived from an aromatic
hPdPEEHAET AP YHERF o dF IMEA TR S Vat keveanef npheptane,
derl fef 0 J}EL%O Hd& %}?a@@é/ g -
at%orcr)s\é%%f(?r'rray%be Su 'stq?/t ut ed@’g%gn'p es ol#é]'t hrg% Jg%%ecane,
havrhegatgaarE) cardsgrade@re: amt|ndeiastdrane, et hane,

e g S L0 1 RN P TS pein o
ntdeeanearbedodecantc hudetbatansne, 1,15 dinexadesaivane (in
n%%%%a%%%%nefgyjé&é%&ﬁgia%he carbon atoms of methyl groups
at the 1- and 4-positions are bonded to the sulfur atoms in
the formula (1)), 1,2,4,5-tetramethylbenzene (in this case,
the carbon atoms of methyl groups at the 1-, 2-, 4- and
5-positions are bonded to the sulfur atoms in the formula
(1)), 1,2,3,4,5,6-hexamethylbenzene (in this case, the
carbon atoms of methyl groups at the 1-, 2-, 3-, 4-, 5- and
6-positions are bonded to the sulfur atoms in the formula
(1)), 1,4-di-i-propylbenzene (in this case, carbon atoms at
the 2-positions of i-propyl groups at the 1- and 4-positions
are bonded to the sulfur atoms in the formula (1)),
naphthalene and anthracene.
Examples of the heterocyclic com@ound having 3 to 20
atoms include oxirane, aziridine, furan, tetrahydrofuran,
pyrrole, pyrrolidine, pyrazole, tetrahydropyran, thiane,

pyridine, piperidine and morpholine.

The substituents for the group having a valence of p
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Exanpl es of the aromatic hydrocarbon group having 6

to 20 carbon atom i nclude benzene, 1, 4-di nethyl benzene
(in this case, for exanple, the carbon atons of

met hyl groups at the 1- and 4-positions are bonded to
the sulfur atonms in 20 the for la (1)),
1,2,4,5-tetranet hyl benzene (|§ this case, the carbon

ah%ﬁv%fd FELAY N Qﬁ.ﬂgﬂ% ﬂéviﬂg o 20 'ca‘}:bcﬁpgtopﬁ 4 the group

5-positions are bon to t sul fur atons I'n
fbawuhg a(talente208, p-¢th¢edamnmhyhbenzmm&tid|hydﬁorarbon
case, ca ons_ of neth rou at
SRA%4n"g 6200 e Ra Do T B S tene i e valence
S@|ffplﬂea’f1®féﬁi ffioﬁlhiehé@ém;lb?clﬁ.é)dompound having 3 to 20 atoms
1,4-di-i-p p¥lbenzene (in this case, carbon atons at

tﬁ‘éYZbﬁo@Jtll Yofseile&r |frg?rnbuqfr§1ms terrémlereatmpl for the

a [
¢ SRBSI B E B KUY Rk ? SAug el L ¥ gbikddiion atoms,
othehmoneweﬂ@mycb&@manmmhyﬁﬂunanhpﬁsgnbdﬁ)h&urmg 6 to 20
i ncl de oxi rane,. aziridi fur t et rahydr of ur an,
osprBen ShohBorsng MordiA e BethsactinatogyPaR having 3 to
t hicaBarboRY BtdmReanBi pektiedbnarand BREPROLENE!  TRRie or more
substituents for the group haV|ng a val ence of p 30

S

defi tee ot hhuankaret H4A sgre Kéndoor Abbkerenhskinds may
the g&qgraengaw Lt AR %Ea%ﬂ;g qﬂebff%@ AL preferred
to (0]

aromatic hy roca avi ng n-at ons-an
thhagrmhp havaﬂgnamb&kew¢ecambop deomsedrf thr &otal number

CRECAETS St £ B R P O HEF AP T or T deT ivative
sga@uuaugatsb@oua&@%rakmﬂn,@moup having 1 to 20 carbon

atonms, _the nonovalent aromatic hydrocarbon grou
havi ng EXEBP26S ehrbon ROLYRET tPha pidviglemrovides a group

hehesaeyal ke 18Heen ol'fa\ﬁ RE Fat QreZthae,Qae ggg%g alfition

hetero atons and R of "Z1. One or nore
SEPD@VHE@I@-WEQ; ioh pdkymsermehkiimd mlzdacﬂcﬂetem palyte melyain and
Xi st i_n.a_sub tltut?p deri vati ve. i

oPersr Ptk RO P SRR i adFea o Shg ngpovatent

t beoupt Abvinagbar poefmatoabath bhezsubsti ttkeNigrct) having a

the_substituted derivative should not be |arger than

ofalence of p and a polymer chain of R', the polymer chain
may be bonded to the sulfur atoms in the formula (1) directly
or through a bond such -CH,;-COO- or —C(CH;)(CN)CH2CH2—COQ-.
It can be understood that this is the same as Zz*.

In the formula (2), examples of the alkane having 1
to 20 carbon atoms which provides the group having a valence
of m of Z° are the same as compounds enumerated for the alkane
having 1 to 20 carbon atoms which provides the group having
a valence of p of R'.

Examples of the aromatic hydrocarbon having 6 to 20
carbon atoms which provides the group having a valence of
m of Zzare the same as compounds enumerated for the aromatic
hydrocarbon having 6 to 20 carbon atoms which provides the

group having a valence of p of R!.

Examples of the heterocyclic compound having 3 to 20
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15 Exanpl es of the polyner chain which provides a
group having a valence of p of R are the sane as an
addi tion polynerization polyner chain, polyaddition
pol ymer chain and pol ycondensation pol yner chain
enunerated for the nonoval ent 5,group having a pol yner
chain of Z1. In the group having a 20 val ence of p and

a cR@YRES t Ghdiahdhe B rotdtomplyieh ey de S®heb@roup having
bonded to the sulfur atonms in the fornula (1) directly

oR vAlenge @Ihoh®fs#hareHzheosamgr asCccooRgLndeNpnumerated

t + hat B
gg%rrtg_%? Z .etlen THe gc??r%’u“‘g)%: g; . q%‘%&%ags% §tdhzzaal %alllné—’ltoms
havidnpeterd5atomg80whachopravddsswhihe hgpoqvildesiridiea valence

groug hgyiqg a valence of mof Z2 are the sane as
c&ﬁp uftds Renunerated for the al kane having 1 to 20

carbon aghansuphighuRhey d8s the ?f@uﬁ haY¥iRg adralence of m
val ence of p of RL. Exanples of the aromatic

hy@grévechbhoman Agkenechayingd &ar o ragttarsahpmeh the group
p Js t p i I -

PHEVAERE o, D81 SRAMTQEH 18- Brad BHAE A Bl 12 i ocarbon
hyardear Bonohavi agrbot oa26ms asd nt lad onsowdi v jprap\d deslence

t he roup havi ng a, val ence of of RI1. anpl es of
{ BE e r oM e RE RGP CKG LA PR O isd Beg TAgat (g1 20 atoms
al@nyandyhgtesqi aheny waiebtphovidas dridRipd QiRineaWRe for

a val ence of mof Z2 are the sane as conpounds
efdnee pabEY 1 tugntishEomet BRo Y EY L cIEOHP ORI PG V] P £ G arbon

2 Qt%%rsﬁ OR Al QiE% o ANL 1e %?o%g%&%ﬁ%o%ﬂo%“ 1 Eln ving 6

group Having a val énce e substi
f @o 2 be gt alhawisngtlae walrence eoft hetdepicyed itrgnoanm having

al_kane _having 1 to 20 carbon _atons, the group _hayin
a 3v&Perle CBF E-APEd 2y e&ﬁrﬁTBﬁﬁpﬁcaﬁ9d308£rgon!%ne or

hawregof tie HhA itakerddO6E end ddie Giedoohayi Me@ent kinds
val ence 10 of mderived froma heterocyclic conpound

h&RYN§3 G SEEHt oifs TRST LS WP S HTEBY A 568 ectléd 18
EBALRE  RBUTBAELRS d 0hurble SHRUIELBIOm0br e total

f
afkyl group having 1 to 20 carbon atons,
movowsire ot atemst iaf M codrdoit werups hai ghé substituted

derivative should not be larger than 20.

Examples of the polymer chain which provides the group
having a valence of m of Z° are the same as the addition
polymerization polymer chain, polyaddition polymer chain and
polycondensation polymer chain enumerated for the above
monovalent group having a polymer chain of 2'. 1In the group
having a valence of m and a polymer chain of Z?, the polymer
chain may be bonded to the carbon atom of the thiocarbonyl
group in the formula (2) directly or through a bond such as
—CH,-CO0O- or -C(CH;) (CN)CH,CH,-COO-. It can be understood
that this is the same as Z'.

Intheformula(2),thealkylgrouphavihgltxazocarbon
atoms, the monovalent aromatic hydrocarbon group having 6
to 20 carbon atoms, the monovalent heterocyclic group having

3 to 20 carbon atoms and hetero atoms and the monovalent group
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to 20 carbon atons, the nonoval ent heterocyclic group
having 15 3 to 20 carbon atons and hetero atons and R
of Z1. One or nore of the substituents of the sane
kind or different kinds may be existent in the
substituted derivative. It is 3é)referred that the
total nunber of carbon atons or " the total nunber of
a i s ti tNU(%t( n b t 1)) ;
dg%@z;ﬁ( v?kghoh#%d not bé %rée?w%ggy %B‘L"%(iaﬁ%g ar%d thelr
t Welqmllmed:mmmmmrm dds tdmmgracmpgrdups repuanerated
3] m%&\ m_of tZZ are the Sae, ﬁddltl

et 1%z at3 8T pot et THAT p%l ya Eh F SntBP;‘/ﬁ"&Fnt group
Cmﬁﬂrﬁfld pEDIHEL RALNISABIFOR? pehenbs 1 ghai rbmtfm&@t B8 bonded
for the above 25 nonoval ent group_ havi ng Y
ch& hher spifurnatpEsgisuphen mgla \Z)) é#elée%"ﬁ m%mcr—lsrough

PQl YWikla chaih .ef _ég, . éaﬁepg yr@(cmc)h&;m éf?mbeceendedzt can

to the carbon at om o6f i ocar bon rou n the
f dremuinale@)t aid edtdty wiid hiouge asd:xwdasuzh as

under st GBANELE PR REHTENPL {FBC st 158 51V ofiRgbon group

f oaRily (R)o ddheatdod Homd devingnd t0s2Queakbelted
atons, the nonoval ent aromatic hydrocarbon grou

h&ATHyaE 1 ¥ 30® ddihdiRee GHE, IR FRIVES Bated Por the
h%%%n@ﬂtcagagyeﬁqexﬂ%g&gv ag mo@g; R Bgavﬁhgf@ t%n%&carbon

hetero at ons ent g
- 8RomsN(OR) R'ofp a= pd) yaed thai substRRuaad tllaemvatlves

substityted deriva are t e as ups

enuner a# h?ot::c’]f“?}éi ?ﬁecﬁlﬁ?/j;m@?’ s ;1)s M3y Prethe same
myo\alfariregitoup havi ng a pol yner chain of R2, the

pol ymer chain may be bonded 5 to the sulfur_atons in )
the for WieER b RINRIT OB Paisrghetyepsne sn6h-@6=S) -S-R

- G233 gﬁ'fath @E@boﬁ%ome%mulit 29anth@%llphat1c

understood that this is the sane as
t ve rieror b in & {8 jpeindedhydrdahors @;ou@erhahe mg:rﬁlectlon

O%‘Q %%r 98 (}Igtsna%flﬁéa%gonl étsons\uQ%t |1 Ut Z%tf%grc?:ﬁ}%on atom

ri va Ive are he "sane "as groups enurrera
nﬁmz/%iemiorfded:y@ Hoo( Iy @A atdl ghetp Heawbhgedt i6nHdrtion

car bon torrrsagngltég :ullg I{;md its substituted
dési #afFH gg S ur atom in -SR representing 7Z° is
bonded to -C(=8)-S-R>.
Particularly preferred examples of the
thiocarbonylthio compound in the present invention include

compounds represented by the following formulas (3) to (22).

CH3 /S

NC—- C S—- C (3)
CH3 H
CH3 S

H;C— C S—- C (4)

CH3 CN
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In the fornmula (2) , a plurality of R s may be the
sane or different. 15 Wien the connection portion
between Z2 and -C (=S) -S-R2 is an aliphatic carbon
atomin the formula (2), the aliphatic carbon atomin
Z2 is bonded to -C (=S) -S-R25,when the connection
portion is an aromatic carbon atom the aronmatic
carbon atom in Z2 is bonded to -C (=5) -SR2, and
when the gjqgnecy on portion 20 is a sulfur atom the
sulfur atlom_jn/~SR representing Z2 is bonded to -C
(=9) Ha&" SP%\QtlcuIa@y preferred exanples of the

t hi ocarb@M t hi ©@donpound in the present invention

i ncl ude cohpounds represented by the foll ow ng

f or mul as (3) to (22) . CH3 ~SNCGCS-C(3) 25 CH3H
CH3 S -C-S-C(4) SH3ICN33 CH3ISI HICCS-C

(5) KfHS OH S (6) CH3 SSCH3 NCGCS-C
C—S— é*%%lé.\ﬁa—e 5S NCCH2CH2 S-C 0 (8)
O
(|;H3 § S CH3
NC—Q—S—C@C S— C CN (7
CH3 CH3
P
NC—CH,—CH;—S-C €))
o)
CHs s
HO— C S— C 9

CHs c O-CHy—CHy—CH,;—CHjy

CH; s :
nol /)
HO-C-C~5-C (10)
CH; CHy—(CH2)1¢—CHs
CHs s
NC-C-8-C (11)
CHy ¢~OH
0]
0
AN,
HQC—CH'—CIZ s—C (12)
CHz G~N(CH3)>
O
OH

S OCHs
§-C-P-OCHs  (13)

O



CH3 SHOGCSC (9 L;113 COCH2 CH2 CH2 CH3 0 O CH3
SHOGGSC(10) CH3 CH2 (CH2)16-CH3 C | H3 ~S
NC-CSC(11) CH3 GOH 0 CH3 HRC CHCS-C (12) 1
CNCH CH3 11 3)2 10 O OH 6--s-c-Fl-0C2H5 S OC2H5
(13) 034 SOIl |l NGCSCGFEOO0 (14 OSCH 111
HSCFOB (15 0CB OB c¥caR CSC~, (16) 5
OSCNCNsoog:\liis
II |O
NC—S—- ﬁO (14)
0]
ﬁ H
H—-S-C

ﬁ' 9 S— C CH;— (|3 S—lCli—ﬁ (16)
5 O S CN CN S O
O CHy s
C2H5—O—C-C—S—C (17)
CH3 S
NC—- C S— C (18)
CH3 N‘N
g
CH3 /S
NC— C S- C (19)
CH3 O CH2 CHz_CHZ—CH3
CHy s
NC- C S- c - (20)

Lo CH3 —(CH2)10—CHjs
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11 1 Q2H5-O- G C-S-C (17) CH3 - CH3 ~S NG-G S-C (18)

‘CH3 NNCH3 ,SNCCS-C(19) CH3 OCH2 CH2 CH2 CH3 C

I H3 ~S NGCGS-C (20) 10 CH3 CH2 (CH2)10o-CH3 35 CH3
~SNCGCS-C(21) CH3 N(CH5)2 CH3 S | NCC S-qg CH3
(22) CH3 NN CH5 GCH2 F 114 5 These

t hi ocar bonyl t hi o conpounds may be used alone or in
conmbi nation of two or nore. In the present invention,
anot her nol ecul ar wei ght control agent, for exanple,
one or no of a-methylstyrene dinmer and

t - dodecyl Bcapﬁan may be used together with the 10

t hi oqqcb@yg—lfﬂ;o corrpound ¢an 1iving radical

pol yneri i on. adical initiator used for living
r adi cal Byrrerlzgltr” is not particularly limted
and radical initiators which are generally known as

radi cal 15 polynerization initiators may be used.
Exanpl es of the

CH3 /S
. NC- C S— C CHj (22)
CH3 N———N
Csz 9 CH,—F

0

These thiocarbonylthio compounds may be used alone or
in combination of two or more.

In the present invention, another molecular weight
control agent, for example, one or more of a-methylstyrene
dimer and t-dodecylmercaptan may'be used together with the
thiocarbonylthio compound for living radical
polymerization.

The radical initiator used for living radical
polymerization is not particularly limited and radical
initiators which are generally known as radical
polymerization initiators may be used. Examples of the
radical initiator include azo compounds such as
2,2’ -azobisisobutyronitrile,

2,2’ -azobis(2,4-dimethylvaleronitrile) and

2,2' -azobis (4-methoxy-2,4-dimethylvaleronitrile); organic
peroxides such as benzoyl peroxide, lauroyl peroxide,
1,1’ -bis (t-butylperoxy)cyclohexane and
t-butylperoxypyvalate; hydrogen peroxide; and redox
initiators composed of these peroxides and reducing agents.

These radical initiators may be used alone or in
combination of two or more.

The solvent used for living radical polymerization is
not particularly limited as far as an active radical is not

deactivated. Examples of the solvent include propylene
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radical initiator include azo conpounds such as
2,2'-azobi si sobutyronitrile,

2,2' -azobi s(2, 4-di net hyl val eronitrile) and 2, 2
-azobi s (4-nethoxy-2,4-dinethylvaleronitrile) ;
organi c 20 peroxides such as benzoyl peroxide,
Iauroyl peroxide 1,71 bis(t-%ﬁnylperoxy)cyclohexane

but ypyval at e; dr ogen erOX|
Sy TR PREY e RS it 4 BEE By RERY G e qf onomethy
r edieimgnagpprbpyléhesglyadi Cracbn@@tmyataﬂseﬂﬁy ﬂzﬂw%eﬂylene
alone or in 25 conbination of two or nore.
s@@W@ﬁﬂ-Gé@&lfGFhﬁFVPﬁgtﬁﬁéﬁcﬁPCBo¥§ﬂ%?hi%ﬁm%w91¥ﬁo¥uﬂethyl

p%rtth!e l@udhdd mé%lan%fée :é%fé?lﬁgbt?gyfi Ve h&fli %@été@e

eactivated. EXa vent I ncl ude
pm@)ﬂmd@r% glwq@olmamﬂaldqhemtmmC Misthylene glycol

n ycol nonet h et h
efr R Rt TP AP R o O SRy e e AT F R oetate.
yﬂ"é@ieatgﬁL%/c&ﬂCrétﬂ'@EtM@ﬁ%@éW&@é r@iﬂﬂ:}z’bpyE&H@rglycol
acetate et hyl ene glycol ethyl ether acetate,

dl“@ttﬁwler?et}@%/@tﬂetrﬁé%%yarncetmr%é}%ﬁ% 9%!Y%‘Phy¢’e1ﬁ)é1 ether
I et t I
QiR are 0 P01 DA AR A frodf WL ERPL S¥KELs TN 2
(ﬁquanhyham@ gﬂwmml dwmehywleehherac@iatbyhﬂde glycol methyl

Q g:%%é% déleS}: etlh%T a%g;}fhere][ HZ%IT tal’gyﬁcl,etgge 5 dipropylene

digtyndieaemgt 1ol e h el AYpbreheencdy eybyl era Hyllyeehyl ether
nmet hyl ethyl ether, diethylene glycol diethyl ether,
'aﬁFgEQPéQQY%$n¢tSﬂYGP%EQH?Fhéﬂh@F eavaBB?Fe%%h%¥§c§HCh as

d

teh:BiJ éjépé@&éz'%%&é Plegl'l ﬁh])[e_tone
et her; ot er et ers suc tetrahydr ur an;” ket ones
suwmhmhanaﬂqn &nznhep@ﬁmmmﬁ dﬁdcycm@meaammﬂe ketoalcohols

2_—Sr111e t%rgorhe ne(teﬁfa o&e t1_<1e.;ll§)cellc:ohols such as

di"acet one a c

4Ahmyarquanmdnhyﬂpﬁnuaﬁbznmﬁeanﬁui
4-h droxy - et hyl hexan- 2- one; alkﬂf actates such as
mét Yie

rlc%i@f‘a‘]t'é“ ]Etﬁ’ﬁ/arn'l et e rlRSERTES sTRAR RS
etpfh 2018 R % EeoxNa ?e'ﬂfﬁﬁlhiﬂ.laﬁrt@.@eo NgtBer &ddW¥drs such as ethyl
yl

hydrox acetate, neth

2-hydroxy-2- methylproplonate ethyl hydroxyacetate, methyl
2-hydroxy-3-methylbutanoate, methyl 3-methoxypropionate,
ethyl 3-methoxypropionate, methyl 3-ethoxypropionate,
ethyl 3-ethoxypropionate, ethyl ethoxyacetate,
3-methyl-3-methoxybutylacetate,
3-methyl-3-methoxybutylpropionate, ethyl acetate, n-propyl
acetate,i—propylecetate,n—butylacetate,i—butylacetate,
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-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
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2- hydr oxy- 3- net hyl but anoat e, net hyl

3- net hoxypropi onate, ethyl 3-nethoxypropionate,

net hyl 3- et hoxypropi onate, ethyl 3-ethoxypropionate,
et hyl ethoxyacetate, 3-nethyl-3-nmethoxybutyl acet at e,
25 3-net hyl - 3- nethoxybutylpropufnate, et hyl acetate,
n propyl acetate, i-propyl ate, n-butyl acetate

e)Q a¢ éﬁte?‘l’e giyegghﬁé%néﬁ%%g?efhgf rgé/é %rdpylene

yV propi onat e prop
blgtlwcﬁﬂemonomeohyﬂ Sty alaxtate bptrypbylehgr @ly?co]mrtdndethyl
pyruvate et hyl pyruvate, n-propyl_. 30 pyruvate, neth

Rt Giotte Lot RAD TR0 Lo B ety other Rectace,

ZdQ%Qﬁﬁﬁﬁﬂﬁﬁbq c%ﬂoﬁﬁﬁbﬁhpidéeﬁéfbQ@§e§H§feﬁ§ é%?éﬁﬁ“ﬁethyl
and xyl ene; and am des such N- et hyl pyrroli done

N,el\ilmlrrﬁtﬁ;ﬂn‘,orqumﬂaam lemheimmxel aaf ey, Qut
of__t Se sQ| vent Iene ycol, nononet h 7
SRR - RERAEIE, 8 MEG RO Wby

peommypgdqmmjnmonﬁtrwl e:t*@trh@e}qtmplom@@yl €y 1
egcoI nonoet hyl ether acetate, dipropylene glyco

et IRAR SRR S, 2 didtiigd &]@%?Wb%ﬁ%@mplonate
ethefodl €Lbyhens A9l FELEYEES RAMAel Betmate, 1-pentyl

di propyl ene glycol di methyl et her, ohexanone
ZMMn@ mlﬂwdptgmmevnaetxmyl etl&zhelmhmmpu bratepyl
etho pate eth et hox |onat
A R PHeYdEReoT bR b5 B P 1 Bha Ry R R Rt g0 Ferred
[ -f&lﬂnﬂtlﬁceztl@t@omrﬂﬁl&tﬂkf}ﬁ Fmilesbllllt@erﬂc}ﬁ eHth component
acetate, n-butyl propionate, ethyl butyrate, i-pro

D BLFMATE. H.ARAGA Lk Nt anch PR MY L ¥ (ht &y £ Yition

prefifritede Heid heoigroidy s of the solubility for
each conponent, pignent dispersibility and

coat abi Hﬂryabove o keslits ingry beensed iadeneeoirnin combination
CQHPQ%}tI mopa 1he above solvents may be used al one

in co |nat|on of two or nore. The anount of the
th|ocarUmayhmbuntcoﬁpohadtMB@dafhmnylthlogcmmpbmnd used for

POlTEIy 28t 001 3P Lot 8L 0 de 8.0 PR 0 Mo 50 parea

bige@elght more preferably 0.2 to 16 parts by weight based
on 100 parts by weight of the total of all the polymerizable
unsaturated compounds. The amount of the radical
polymerization initiator is preferably 0.1 to 50 parts by
weight, more preferably 0.1 to 20 parts by weight based on
100 parts by weight of the total of all the polymerizable
unsaturated compounds.

The polymerization temperature is preferably 0 to
150°C, more preferably 50 to 120°C. The polymerization'time
is preferably 10 minutes to 20 hours, more preferably 30
minutes to 6 hours. _

Mw (weight average molecular weight in terms of
polystyrene measured by gel permeation chromatography (GPC))
of the resin (B) is 1,000 to 45,000, preferably 3,000 to 20,000,
particularly preferably 4,000 to 10,000.

Mw/Mn (Mn is a number average molecular weight in terms
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20 on 100 parts by weight of the total of all the

pol yneri zabl e unsaturated conpounds. The anount of
the radical polynerization initiator is preferably
0.1 to 50 parts by weight, nore preferably 0.1 to 20
parts by wei ght based on 100éﬁ§rts by wei ght of the
total of all the polynerizabl 25 unsat urated

c I ' [ t a [ :

o BB ey 50 MR By 0 SERHTLUEEn, 1 sporeigranly
pal yoez i zatnare dmeferad lyr af evably, hmimirsrip peferably
hours, nore preferably 30 mnutes to 6 hours. 30 Mv
(%eF&h 'éVerage nol ecul ar weight in terns of

pol yst yhena dTeasbned ey 138k PSB! | QUpidY MR H AR g
(GPC)) of the resin (B) is 1, 000 to 45, 000,

peacerddisng Zevsieradild,ty0s ohfminediby |ysrefarabl y

nBrReaT e g 1 oA h el e e

by refeyatwfl vt tike ésivie $B}cisipmef @anapdby Mul/Mro, ¥hérebPiE xels
preferably 1 to 1.7, ar%%cularlg referably 1 to _

1h2VIRG A ARATRRAEEREPTILE AT K 158 Ra%idge. stain
e&@fh?ﬂﬂ%é’@?’@ﬁ@ﬁ@hhkﬁiy‘ Srofhetfesh bheUgiBgt 20te or light

al kal i -sol ubl e resin having the above specific My,
psefreeaiing tllsyegb ®fe agpagieipogdd ol tromd vt hevheiredyo £

pi i.ng _a r tern . can.be faormed, . th
PQSSeP RS # A BRBLLELD 0P coof e L, itnoue
t pe-cslued icaide-yorf drieghin i ts@reat nthd ayete @ff aanufacturing
unexposedfportion at the time of deve]l opnent, a high

pPodRcCYyifeid Carttse fHedPiFed Wit L 1 ipf dttich R deyganic

f abak@mtTBLhR tale MR MR Ofo MENWRACI I e B &Oh Obe
filter due to high cleanability with an organic
seiffestivaly wreveniasd ng” of a color filter can be 15

fggieﬁgi ‘(t% ¥ﬁ§rﬁﬁégéﬁ9- iﬁo?thoH[ eﬁﬁétrﬁi’ﬁé‘t 'té’)”'m%yh%e used
Yy e used alone or 1n conbination of" two
orlemee orTHer ammininadfidrhefr eston qxB)mame t he present
Inventl%ge amount of the resin (B) in the present invention
is preferably 10 to 1,000 parts by weight, more preferably
20 to 500 parts by weight based on 100 parts by weight of
the pigment (A). When the amount of the resin (B) is smaller
than 10 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 unexposed portion and when
the amount is larger than 1,000 parts by weight, the
concentration of the pigment becomes relatively low, thexreby
making it difficult to achieve the target color density of

a thin film.

- (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
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is preferably 10 to 1,000 parts by weight, nore
preferably 20 20 to 500 parts by wei ght based on 100
parts by weight of the pignment (A) . Wen the anount
of the resin (B) is smaller than 10 parts by weight,
al kal i devel opability may Iovv%r or a stain or the
filmresidue may be produced ongthe substrate or

| sNneR8T SSILIG e G Gy AN HIRAROSOL, 00T Lotk A0 M1 ene

t'he anmoun rger than 1, ts by weig
t @ yooic emid atriopy lend hel yrahenti oecdnescrelateved§ a
| ow,. thereb king it difficulgt t chi eve, t he .
t BPP B AP BIS Tt TP IY TS et having a
Pelotfiteetii-aalordraegree of he Ohpienghé G5l yEROFEEnéd ylycol

the present invention is a nonomer having two or nore
p&layikRg Aafod YinesHtaa ity degirRes . o ek €8Oo%R/ t he

I [ incl . (i S
oo R A T b Rty L FBED AL For more
p hy@roxyd @inyaqds adid ritdy@sosiwt bt e saaf d anodgf yed kytedect s
gl ycol such | yet hyl | ycol ' .
AL Rioh TeghSE TRk HIr e R BOPT R opy| ene
IleeRla ey i 1a A dricdd B e ge; of 1 or nore;
poly (meth) acrylates of a polyhydric al cohol having 3
oo lgicd mefpd ey L afresu B Eh R i RSFIRVIELT ¢ eRe¥y resin,

A t s : : | . :
R REF 87 b5, LR L M Forl 1ERE b kma spivan resin;
diddemteadr) pidmiltadles W @& ipgd(ymetrh recrtlatse hygiredxyds group at
pol yester, ,epoxy resin, rethane resj.n, alkyd resin,
PO HEEhaERn SaMCE A RFLHEd - DUrAHERs BETy P S lstroxy 1
a WRE KA H8rRi AY UE 0pH 18It e hBOL AgltLhPlPak§1 group
such as poly-1, 3-butadi ene having a hydroxyl group at
b@ith badtnhitemsingdal b rekiecarine yrr s draxing g dupdroxyl
1 ' : p apr ol act one having a
héﬁgfy%@%}{)ﬂeﬁr@oﬁgbggﬁal s; and tris [2 -

( reetits) [ 2acime tdy)l aoxyseltdyll dxyrosphigleosphaue * of t hese
polyfun%hkog%lt éyg“%aiyfunctional monomers,
poly (meth)acrylates of a polyhydric alcohol having 3 or more
hydroxyl groups and dicarboxylic acid modified products
thereof are preferred, as exemplified by trimethylolpropane
tri(meth)acrylate, pentaerythritol tri(meth)acrylate,
pentaerythritol tetfa(meth)acrylate, dipentaerythritol
penta (meth)acrylate and dipentaerythritol
hexa (meth) acrylate. Out of these, trimethylolpropane
triacrylate, pentaerythritol triacrylate and
dipentaerythritol hexaacrylate are particularly preferred
because they provide pixels having excellent strength and
surface smoothness and rarely produce a stain or the film
residue on the substrate or light 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
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poly (nmeth) acrylates of a pol yhydric al cohol having 3
or nore 20 hydroxyl groups and dicarboxylic acid
nodi fi ed products thereof are preferred, as
exenplified by trinmethylol propane tri(nmeth)acrylate,
pentaerythritol tri(nmeth)acryl pent aerythritol
tetra(neth)acryl ate, dipentaer{ﬁrW|t

p (1] é%?ﬁ t
qrflt‘%net Cg}kagl%{/Iylgaféeiete of " t ez‘:’g&y I’PHE Y %pahemOre
tpnﬁﬂqﬂanky'amemkaemptpamtslbyrwamghtab&seddon 100 parts by
di pentaeryt hritol hexaacryl a ar partlcula y
@F‘éﬂt}’r d’vft E&ealﬁeegjtrheﬁa)pr ovﬁ“@é‘ rﬂgg the
ey feftc tSitdrRg tfbraditb r Sy fmm%ﬁu&% ;?eﬂ&é aelweight,
produce a stain or the film30 residue on th

s(ihst shrengehldnghsusépcensmept kiyess ¢ff bhe mn@arﬁmeﬁ degrade
pQrt po, se :
DR en IR ARBHACEL YEUBBL Al STRTOAPES P RStk
t It&evmd]qﬁamdtmm_,nmlaynbowarr om at bEaﬁ)ﬁ&Sﬁfﬁhe“r@llm residue may
|nvent| n referabl 5 to 500 _parts b nor e

By B aoT e305hot 30 P HAR DAy S Gt 3SEaSBH hodayer of an

paﬁe‘s{;}ais dfvegscgml&{ the resin (B). Wen the amount of
the pol yfunctional nonomer is snaller than 5 parts by

wei ght In the sreeagthinvientupnackhs mothfierct pfna henonomer

SoESp e S ol IRl Al ot g EL IR e

omaazlsigaldha)rpdlt}enémlmmeesum@trmyatéx& mmiuced on the
substrate or _Iight screening |ayer of an unexposed

porti on. ExpgRles pE BP@S%}H?V Fgpctipal monomer include

PRANEHRGE R IndFUES (BB D16 Usesh ¢ ir L08R HSELRErs (b2)
wi th a nonofunctional nononer having one

p@wqmraztm amsharanae boke 1 Beritlebe o¢om<hby1a©nvé1)
T T S rbrader s T b} oYk oBRaAE, Seuch as
t e vallmonies ved ddad dim isde Ul -ev iogplgbyimes 1 {dgne N- vi nyI
?\Ct ai ngﬁg}ﬁqﬁ r%g]ecp ’R&”er OC%J;I C c%%]npo&mds such as
N-vinyl-g-caprolactam, N-vinylpyrrole, N-vinylpyrrolidine,
N-vinylimidazole, N-vinylimidazolidine, N-vinylindole,
N-vinylindoline, N-vinylbenzimidazole, N-vinylcarbazole,
N-vinylpiperidine, N-vinylpiperazine, N-vinylmorpholine
and N-vinylphenoxazine; and N- (meth)acryloylmorpholine and
commercially available M-5300, M-5400 and M-5600 (of
Toagoséi Chemical Industry Co., Ltd.).
These monofunctional monomers may be used alone or in
combination of two or more. _
The amount 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.
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N-vi nyl pht hal i m de, N-vinyl -2-pi peri done,

N-vi nyl - E- caprol actam N-vi nyl pyrrol e,

N-vi nyl pyrrolidine, 20 N-vinylimdazol e,

N-vi nyl i m dazol i di ne, N-vinylindole, N-vinylindoline,
N-vi nyl benzi m dazol e, N-vinyl carbazol e,

N-vi nyl pi peri di ne, N-vinylpipé# Zi ne,

N-_Vig3y| I ,,.and N
e R e v A o el | ab o

M 5300, TMeSd:ﬁ@llamdoMr 560 i(tdfve? rathiagas eferfghei @l (to be

I ndust.r . _These nonafunctional nononers may i
bél&@oéa’v ge&'ﬁéﬁr&d ﬁ? ACorAHGAgn SPGB EHE LA ST) in
ANt @isdrfte iMRRefrugt iieng Ivﬁup;rrﬁf&rﬁm Ya MY¥ical

wt % or less, nore preferably 5 mﬁ@bor | ess based on
t fapadd @xfallr@ftntaftelrmlt;hmmlmmmmmroémdhe hebove

i %tdt%% a1 e W8P d:1e 3@%5%5%&% (yged

Ional "nonomer i s Iarger
shfoem@umcemﬁbxmlr frat s aiguie sxpafsuddh e Ppiveelisatimdh such as

degr ade. D) radiation sen3|t|ve radi al generator
T SR PG AR | e TR Gabasiom | (S8 baLcIaviolet

S iRl Qe B G- S rd A toRIn USNef Bt Di1a kel naf ter)
in the present invention is a compound mhlch forms a

r adl cal Ths rvapaer b qﬁnarlattmatLSnngmexmwﬂermaqe(mpdfenone

p i.gna r
opt g%%¥ﬁb ﬁéé@gﬁﬁkﬁg u%%@? Hﬁ n%%%%%r %6%?“5%53% Rgnzoin
t @ompdiuaid, Obesistbhidhond ddipburalli &l i Diketbid avbRb&tind,
rad|at| , far ultraviolet Tradiatiogn, electron
r RALYOUGT G AHRRNSG CGHPOHRPh & AU Emauband diazo
f Qompeel.€, an acetophenone conpound, biin dazole
conpound, triazine conpound, benzoin conpound,
benzophéﬁ@h@ug@npbanuadacaﬂk@@@ﬁéabgnpdum be used alone or

p nope Xant
) BURbS RGOl RTRE ire (AR G L Mt Mt on, at
nﬂyabe mmadsdhautad'fnqm(nhﬂmgunupncqﬁsrsunng dmwanln
|nvent|on a&) %f ne sel| ecte n1the
iimi azo

gP&&% QQQﬁ TG TEC e compoun §Briszine

compound is preferred as the radical generator in the present
invention.

In the present invention, the amount of the radical
generator is preferably 0.01 to 80 parts by weight, more
preferably 1 to 60 parts by weight based on 100 parts by weight
of the polyfunctional monomer (C) or the total of the
polyfunctional monomer and the monofunctional monomer.
When the amount of the radical generator is smaller than 0.01
part by weight, it may be difficult to obtain a color filter
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.

Examples of the acetophenone compound out of the
preferred radical generators in the present invention

include 2-hydroxy-2-methyl-1-phenylpropan-1-one,
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acet ophenone conpound, bii m dazol e conpound and
triazine conpound is preferred as the radica
generator in the present 20 invention. In the present
i nvention, the anount of the radical generator is
preferably 0.01 to 80 parts by ight, nore
preferably 1 to 60 parts by wetght based on 100 parts

h f
tot\aafel %B}th 54t5 po%}yunéﬁ%)ﬂ@%%%ﬁ%né&%%%oﬁpgpan-
nun@tmnctlonal nDnoner When t he anount of the
e AR S ST ST L0 Qom0 nB3 DY) b ancne-
hqylqgﬁydyagyﬁygygﬂgxyxnpﬁgnggugéﬁéhgue to i nconplete

curing by exposure and when the anount is |larger than
86  partisnahh 3y viei gt ipheny Yot vame- biXet s hey-eatsnedione

fr the ,su 0 of
R s R e S e G R P ERLES ¢
radlcalogenematmegd|addubgheﬁﬁﬂﬁ admgﬂundm i ncl ude

2 2 A ROy R L e HopPRpaRanone -

140ne,
2- benzyl 2-di met hyl am no- | - (4- nor phol i nophenyl ) but anon
e2 benmiy&&@yrat&}dmw%ﬂen% herpiel isophenyl) butanone -

yl et han-| -one, 1, 2-octanedi one
and %’g?i ; henévﬁ% Ephenyl] -2- (O benzoyl oxi ne) .
Qat- [@f- ¢ mhﬁﬂgﬂaﬂekﬂ e confiuselszoyloxime) are
é g&&ﬂ%%Jaély(ggggggtrgo)phenyl]-2-n0rpho||nopropanon
2- benzyirng- Qbaetehy&@@w@emﬁé FEHPARA A S QRRE B! hBEE A he or

e- 1, 1,2-octanedi one and
1%“4?@%%&%%)%% len-NHa¥henzoyl oxi ne) are
parti cug%hytﬁ ei@éE%ﬁh?Hgﬁegc%H}éﬁ% 1%0'[1 BANGs the radical

conpounds e use one In CO I na
t@@n@maWEHE1nthetnnesanﬂ(mnuﬁnnmpmon@mmnﬂnmwnMseﬁ tase
tg% %%%H%%one compound is preferably 0.01 to 80 parts by
weight, more preferably 1 to 60 parts by weight, particularly
preferably 1 to 30 parts by weight based on 100 parts by weight
of the polyfunctional monomer (C) or the total of the
polyfunctional monomer and the monofunctional monomer.
When the amount of the acetophenone compound is smaller than
0.01 part by weight, it may be difficult to obtain a color
filter having a predetermined pixel pattern due to incomplete
curing by exposure. When the amount is larger than 80 parts
by weight, the formed pixels may fall off from the substrate
during development. |
Examples of the above biimidazole compound include
-bis(2-chlorophenyl)-4,4’,5,5' -tetrakis (4-
ethoxycarbonylphenyl)-1,2’ -biimidazole,
2,2’ -bis(2-bromophenyl)-4,4’,5,5’ -tetrakis (4-
ethoxycarbonylphenyl) -1,2’ -biimidazole,
-bis(2-chlorophenyl)-4,4’,5,5’ -tetraphenyl-
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generator in the present invention, the anmount of the
acet ophenone conpound is preferably 0.01 to 80 parts
by weight, nore preferably 1 to 60 parts by wei ght,
particularly 20 preferably 1 to 30 parts by wei ght
based on 100 parts by weight pof the polyfunctiona
mononer (C) or the total of the polyfunctiona
maneTeLiand ddwsnof uncti onal nmononmer.  Wien the
anmount of the acetophenone conpound is smaller than
0202 pdits (By dvslighilonaphaiy e 4i4'Ti Tud t - tot vipheny h-

cql or _ b2.L5.LnT1'da]z%tr éwlaw ng a predeterm ned pixel pattern

duéto 1'nco curing by exposure. Wen the anount

i 2,24r-gpeirs (t2haun 630 artt o rdphever Pht4 , 4 es | or fesk papedsyl -
may fall, off fromthe substrate during devel opnent.
E%al?'pl -&d P dareyove bii ni dazol e conpound i nclude 30

2 22" s (Qoc R )4 4 55 5 It?éilazﬁbﬁérﬁlyl 1,2/ -
et hoxycar bonyl phenyl)-1,2' -'bi i m dazol e,

2b2-1ﬂl}|d§(22>—1l§3rormphenyl) 4,4',5,5 -tetrakis(4- '

et,haxy ny i -
ZEZ%b%gfg%drﬁ orop ﬁ%}e%'@/:@ g]%az?e% ap% y?h%%yl
122b@mﬂmﬁﬁﬁami

1 1 1 h | -
22%-2 blr’qs 2 d: C—hlrolro omoﬁi'ugn A 4 5 P , 5 tSet—rt?eptx?art]ghenyl—

272 2—rbm(12(,1452a@-dlré chl or ophenyl ) - 4, 4' 5,5 -tetraphenyl -
5 -bi i m dazol e,
2,2 - b| @(12 @ﬁo#@ﬁﬁ@n@ll)lmdﬁ'zdieﬁ'cqn@tqmnyl -1,2' -

b ,d , ’ ,
22 SRS RISE SRR Y £ S S TR 2
1b21mh|dlamod@z,ol e and 10

2,4,6-1rib h 5,5 -tetraphenyl
22'2 bhss-ﬁ 8afoldts~lr Il’éﬁ?rmﬂ%%e? é§e ‘bﬁ m%'a"_zoﬂ%;tc’{ﬂéb%ﬁ%]s,

21327 bivs (aridlal-enephemy! ) -4, 4' , 5, 5" -tetraphenyl -1, 2' -
bii m dazol e, 15

2222 hiod €A 24 AdibcHrdrcddieapbeny 1Y - 5,46 -5 & rdiaraphenyl -

1,2’ -biimidazole are preferred, and
2,2'-bis(2,4-dichlorophenyl)-4,4’,5,5' -tetraphenyl-

1,2’ -biimidazole is particularly preferred.

These biimidazole compounds have excellent solubility
in a solvent, donot form foreign matter such as an undissolved
product and a precipitate, have high sensitivity, fully
promote a curing reaction by exposure with a small amount
of energy and do not cause a curing reaction in an unexposed
portion. Therefore, the coating film 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 compounds may be used alone or
in combination of two or more.

When the biimidazole compound is used as the radical
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1,2' -biimdazol e and
2,2"-bis(2,4,6-trichlorophenyl)-4,4",5 5" -tetraphenyl -
1,2 -biimdazole are preferred, and
2,2'-bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl 20
1,2 -biimdazole is particular/y preferred. These

bi i m dazol e conpounds have excellent solubility in a

3%Ie\ﬁ%rita'toqo i@pttﬁeogyés%@é Hh VL &5n ,Sgt?ljf%aém@'%nnt of the

di ssol ved produ and a precipitat ave high
sdrigimtiidazod e €amppungdrichprefarebiiyng. ¢ bact 4 0pants by weight,

expasure w th smal | unt_.25 .0f ener and _do not

CHoEE PIAR R TR Ao | Do Stk SR pope T U ar Ly
Theletcatad 1yt he coatgaid § bl meakfiai Badeafdrel 0 0EPAIBS weight
is clearly divided into a cured portion insoluble 1In

a e F1S0 RO YA GRE QiU R Ivit | o Hwi Hee hieel of the

< e ina h oY .

¢ B3t ek o UMD B {1 SR D0 S DARGh e
pideet hei amvdupt xef thmabtidmidalzicdle compoundniersudgller than
The above  bii m dazole ¢ ounds be used al.one, or

T e peRethe P ReY bR Rk TRl b T aEgi e color
C@NeWithasibgedpasdébernadeadi bl pgeneraldife t8 iif®mplete

present jnvention, the amount of the biimdazole
c GG LY serpeserabl Y theoanouphris Iardey §hen 40 parts

d r ‘RaRt.S 3 i
TAPARLEE! AL A SRREnRY 1) St PRk S crace
bypndeitdlet £3 lof stitéapel 9fubbei pived 1 somayrsre (Qugirertdte during

L@F@ ofn&p%_ pol yfuncti onal nononer and the
ofﬂﬁ%il al nononer. Wen the anount of the

bii m dambke ebeppinfitszeel tempbling i9. @de@add the radical
weight, it may be difficult to obtain a color filter

h&FNRG 24 Pr edett&hiEF Ptk NVFRTIE T dife it ANfdaHARI e used
1Q e bBYnAY 18%PRSHA & hdWRN 1ThWE Rt ohenl a&lﬂﬁfoécgaﬁnurther

40 parts by weight, the formed pixels may fa
f Aoy siesstitareityand the film surface of the pixels

T D SHIUEIAE A ISP MY e
compound which can provide a hydrogen atom to a radical formed
from the biimidazole compound upon exposure.

The hydrogen donor in the present invention is
preferably a mercaptan compound or an amine compound defined
hereinbelow.

The above mercaptan compound is a compound having a
benzeﬁe ring or a hetero ring as a mother nucleus and 1 or
more, preferably 1 to 3, more preferably 1 or 2 mercapto groups
directly bonded to the mother nucleus (to be referred to as
“mercaptan hydrogen donor” hereinafter).

The above amine compound is a compound having a benzene
ring or a hetero ring as a mother nucleus and 1 or mdre,
preferably 1 to 3, more preferably 1 or 2 amino groups directly
bonded to the mother nucleus (to be referred to as “amine
hydrogen donor” hereinafter).

These hydrogen donors may have a mercapto group and
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15 generator in the present invention, it is
preferably used in conbination with the foll ow ng
hydrogen donor to further inprove sensitivity. The
term "hydrogen donor" as used herein nmeans a conpound
whi ch can provide a hydrogen g:omto a radical formed
20 fromthe biim dazol e compound upon exposure. The

hydr eeehAAud it henPresenteigvention is preferably
a mercaptan conpound or an am ne conpound defined

her ei nbé&l dataThedabeser ipt taptish stbweawentily given of these

c und having a 25 benzene ring or a hetero ring as
?ﬁ%f EH%G%IE%% and 1 or nore, preferably 1 to 3,

nmor e pr gher akincabtemn Ay Agictipfay Hawetdy least one
bonded to the nother nucleus (to be referred to as
"ﬁﬁF@éﬁﬁhﬁﬂﬁvﬁFﬁgéﬁtﬁéﬁbFﬁnﬁer@FnBPPQr?f Fhemapdiken it has

a'@vfbeﬁfﬂ’d&‘éuégﬁ the f‘lﬁQEp%f‘QsQé iy ﬂa?gﬂifﬁﬁ nAOpE! f¥med .

or a hetero ring as eus a nor e,
pr ef er ablhenl the 3envsps oy éfyehadgqn Haror Teas novgrow psore

direct&xﬁ%bogged to tﬁg not h nucieus (% be refer{ed
ISR /& CUYdr 8§en® tichor* &SPSIHQPFG JEE Thekse?pto group

hy@neders deronsdmy diy e R IR i Gleatthpitl Aoupd may be
amno group at the sane tinme. A detailed description

i SUbASERER 1Y Gventtofl ¢ ISRl KRy dv o gy HoRepep - TrFélrther,
”%fscaf%txa%é‘ﬂ’cf agelsdofQr #RYe h@é/fca?%t% f@f u%nfw 1n|s

benzene ring or hetero ring,
hasrdagpsagy hydregeh ddeorimeys haaefalgmruqmg:aﬁaganort mywhich

CRIDEAGHE SHePCaBE GPBURS. Caacrar oevet JRAobnpraanic

f IBOUEEGaRtHs @MOdPkyl efBi diSoubod gasironane{l thet in which
ot her nmercapto groups may be 10 substituted by an

altia sudfkAat s A58 RpvARY feeHer instherfqumaef a
Igﬁghﬂyyagfee mercapto group renmins, the mercaptan
hydrogen donor may have a structural unit i n which

two sul fFurtdeans tdree Negeded arodeidraggsy ¢orghw ghasntbe

o@%ﬁ?éﬁtuted by a carboxyl group, alkoxycarbonyl group,.
substituted alkoxycarbonyl group, phenoxycarbonyl group,
substituted phenoxycarbonyl group or nitrile group at a
position other than the mercapto group(s).

Examples of this mercaptan 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 hydrogen donors,
2-mercaptobenzothiazole and 2-mercaptobenzoxazole are
preferred, and 2-mercaptobenzothiazole is particularly
preferred.

The amine 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 hydrogen donor
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group such as an al kyl ene group or a structural unit
in which 15 two sul fur atons are bonded together in
the formof a disulfide. Further, the nercaptan
hydrogen donor may be substituted by a carboxyl
group, al koxycarbonyl group, ,substituted

al koxycar bonyl group, phenoxycarbonyl group, 20

SHAs! bellkessRASMPLAC BDARY la 1%KAUR U idy ish@ 3t e alkyl
a position other than the nercapto group(s). Exanples
obrobps nEReapnanehddsgeanddederi nelvude substituted by a

2 - 1Bh,C30kh 0BG t,h?ag%&'ﬁ eca%%:gﬁ{ﬁapéxo&ﬁﬂzomﬁﬁuted

2-nmercaptobénzol’'mdazo

2 a5 kdixyeaaieing-11 g3,chd, higgdirarotea dithyl group, substituted
2- ner capt o- 2, 5-di met hyl am nopyridine. Qut of these

B ERORS HH e HEO0RoPS N3 C K CaBt SR H RSN e O @ther
2+ PRhC o henzex g @)e  preferred, and

2- mer capt obenzot hi azole is particularlé 30 preferred.

The ami FEampdesgen ddworbere Raigeathy erp [OTEN Zdel ude
ri,ng,ot_.heter ' - t tﬁﬂ@ When it has two
o#’qno?g 3@3ﬁ%§%ﬂ¥%ﬂ§ﬂéfﬁﬁﬁkégﬁéng nay or may not be
f ar, @ed biAt (dieadty leme raibven gpphegnarde t he am ne hydrogen

donar, | 46 nmy be substituted by an_al kyl group .or

s &b&liett&Yé&“ﬁi%ﬂcet@Pg{?&O%e darine tl}i’y&%&é%l’df&?&roﬁwone '
be t$4RS it M fn i MO £ I Q4R 1 R tROXY AR RS zo i
group, substitut'ed al koxycarbonyl group,

plasrigk pewr Bordimeftgtipmisuizsnzeniddri B phenoxycar bonyl
group o it | roup..at Qﬁ§; .0 than the

am no gpggp(gsf) .t %gn%l%égleoglt egtaelbnO\r;iéDq{zirnJLlefe hydr ogen

danar -ibid (ddene Al anhiirsd )b eret dptiermms ) ded zophenone

s T o) ensophonone, 10 ferrea, ana
ani, ROPIAR @RRaNINGN i) BenZbplneidy] anpavbenzneat By
4- di net hyl am nobenzoi c

preferred.

The amine hydrogen donor serves as a sensitizer even
when a radical generator other than a biimidazole compound
is used.

In the present invention, the above hydrogen donors
may be used alone or in combination of two or more. A
combination of at least one mercéptan hydrogen donor and at
least one amine hydrogen donor is preferably 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
hydrogen donor and the amine 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
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acid and 4-di net hyl am nobenzonitrile. Qut of these

am ne hydrogen donors,

4, 4" - bi s(di met hyl am no) benzophenone and 15

4, 4" - bi s(di et hyl am no) benzophenone are preferred, and
4, 4' -bi s(di et hyl am no) benzophggone is particularly
preferred The am ne hydrogen donor serves as a

sehgéttZBt oB¥RRox¥RBNedahadi cal generator other than a
bi i m dazol e conpound 20 is used. In the present

i hwvenhthon (diaehybapénpyBepgerhebapes @ay 6é tbege
onpi r [
249055 e 0D DB Aot U 91D 8o BuctIBIALAN. ana
ome4anbne(ﬂydthgéamdnnmbensophehenabbmduee@oh&uau&acﬁsof
forned pixels hagdl faII off fromthe substrate

d%r?ﬁﬁca859§?ﬂﬁﬂ§ﬁFo R9ve high strength and

sengt thysidiet RyehRL R8I EX2BRhES Ok 4PE KODIIAALT R, and
t he mer capt an hydrogen donor and the am ne hydrogen

d@n@@mbmriu@lenaofcan’memep@ﬁb@ﬂzothlazole and
25 R/ CBE% Beggggj 59&8‘ 8% éﬁenone is particularly

4 4" -pbr's nrno enzo enone i nation o
Zprefeapedbenzot hi azol e and

4, 4 bl 3(dh et byl am.no) bengophengne, ORI ABLLON L qonor <o

4u4e - S iRl edTh BAb P e @PleeBBRB 1 naBsof OVPitIRL BPcaptan

of 47 2-nercaptobenzoxazol e and 4,4'-bis (di ethyl
ahydspIpendepnenang. that apinehbydrogerbinaeroas, pieferably

coTbl paLLoR, ShoreTBLasBLabeRrL archeand o,

Of 5 2wiien ciapé ohpdroyazodienandid, dsefii $n conjunction with

(dj et hyl am benzophenone are nore preferred, and a
cb %rbddf‘llcﬂ?%glezcﬁw Hﬁfldﬁeﬁ%tpr’ﬁ%‘zed}'glﬁﬁantlon the amount

dof'thidl B @ 648N |d@ﬂd10i§>9&é¢|@|i® ?eo | 61 par4 0 pHlr@EIBAY weight,
preferred. 10 The weight ratio of the nercaptan
hW@F%gEﬁe§6ﬁ6P1Vol to 30 parts by weight, partlcularly

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 hydrogen donor is smaller than 0.01
part by weight, its effect of improving sensitivity may lower.
When the amount is larger than 40 parts by weight, the formed
pixels may fall off from the substrate during development.
Examples of the above triazine compound include
triazine compounds having a halomethyl group such as
2,4,6-tris(trichloromethyl)-s-triazine, '
2-methyl-4,6-bis(trichloromethyl)-s-triazine,
2-[2-(5-methylfuran-2-yl)ethenyl] -4,6-
bis(trichloromethyl)-s-triazine,
2—[2-(furan-2-y1)ethenyl]—4,6¥bis(trichloromethyl)— -
triazine, 2-[2-(4-diethylamino-2-methylphenyl)ethenyl] -
4,6-bis(trichloromethyl)-s-triazine,

2-[2-(3,4-dimethoxyphenyl)ethenyl] -
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t he ami ne hydrogen donor in the conbination of the

nmer captan hydrogen donor and the am ne hydrogen donor
is preferably 1:1 to 1:4, nore preferably 1:1 to 1:3.
When the hydrogen donor is used in conjunction with
15 the biim dazol e conmpound ipgthe present invention,
the anount of the hydrogen donor is preferably 0.01

19, 40pPants byl WeLAREhy1YREE thHighak@hl y 1 to 30 parts
by’ m5|ght partlcularly preferably 1 to 20 parts by

m%r@htmbab@HYQhem&@ pénﬁsbbﬁ ygﬂlonﬂmqﬂhyl> s-triazine,
p8|5%ungb y%%ﬁgnﬁrGL r&%%l %eéﬁ h%;%91a21ne

pol yf unc mer “an the nnno unctlo

NRNANRF (4 - Vl\hbntbbtgpmynt) @f ﬁ-hﬁsl"()td:fl@gﬁlﬂbrd:mmj‘h}ﬂS) -s-
smaller than 0.01 part by weight, its effect of

i FpiBGILRG -sensitivity may | ower. \Wen the amount is

| arger $hanc#0cpaskstbyayehahtompbenker,med pixels may
fall off fromthe substrate during devel opment. 25

ExahBlhés. éﬁdﬂmetaDGV@hﬁmwéﬁﬁﬁ@e@dﬁﬁodn@-|nclude
{5} 4L PSERIPANALR, VNG 4 Al TEL W Of QL SHF BrBerrea.

FPChI 0 o £h ViDEEE Y azite
2- met hyThd, @bbv&(tti@hiﬁmcwﬁmﬁbﬁﬂds may1ﬁHIuSed alone or in
2-[2-(5-nmethyl furan-2-yl)ethenyl]-4,6 30
bfSPPLPEREEFoREL HYP) OL- FFFE?lne 2- [2- (furan-2-yl)

et henyl yihef, tﬁebt§1QEEhEhE8ﬁggﬁhBYEk uded bis2%He radical
2-[2-(4-di ethyl am no- 2-net hyl phenyl) et henyl | -

4genb|rs(:prr| éhl @h@wpmlemsameamm the amount of the

ZE%% %?grdl meélrlh%mg hen])y arbelgylo] tBto 40 parts by weight,
2mbfenpichxypberyll) t4, aobp&&&k;Qﬁ#@m;mgﬁdnﬂgaﬁtﬂduyﬁmly

e, . .
2PrELBTABLY St FPY3 Y PAXE SRS FEALER R SRR ORYE§Q Par sy weight
apd 2ne4pBipelexynbeny! hohdie s(d)r icghlteromitil o t51e

triazine. Qut of these triazine conpounds, 2- [2-
4p9hrét1n§%99néﬁym}>n@m¢énmd the @Oéx%functlonal monomer

(kh 0L %%%;LM' £ “Sid £ra2L08el &o lilsagllné{%ler than 0.01
pre erred e above triazine co ouns may De use

apame oy waiight, it may be difficult to obtain a color filter
having a predetermined pixel pattern due to incomplete curing
by exposure. When the amount is larger than 40 parts by
weight, the formed pixels may fall off from the substrate

during development.

- Other additives -

The radiation sensitive resin composition of the
present invention comprises the above components (A) to (D)
as essential components and may further contain other
additives as required.

The above other additives include a filler such as glass
or alumina; polymer compound such as polyvinyl alcohol or
poly(fluoroalkylacrylate); surfactant such as a nonionic,
cationic or anionic surfactant; adhesion accelerator such

as vinyl trimethoxysilane, vinyl triethoxysilane, vinyl
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10 conbination of two or nore. Wen the triazine
conpound is used as the radical generator in the
present invention, the anount of the triazine
conpound is preferably 0.01 to 40 parts by weight,
nmore preferably 1 to 30 parts fy weight, particularly
15 preferably 1 to 20 parts by wei ght based on 100

Pardis () meiHtiye tHokPes Padnd uncti onal monomer (C) or
the total of the polyfunctional nononer and the

mirdfArddtinaet hnp noirean inogee Py heneflvyht dbfethexysilane,

t iy azi ne. . 1S S 0 pari_Db

Wal o MR o MO P the Mol lagd o
20 -landingp rogyrladeitesrhosned Jrneel pattern due to

i nconpl ete curin by, exposure.. When the amount is
IQFéE%Q%%9¥XHT?ﬁ§%%£%RFéﬁ&ﬁ%ﬁﬂ%?Q%e formed pixels may
f al-lg19/cfi Sy SURSIHAL &1 lE Mg, Slevahoprent . 25 -
Qt her "additives ™ "The radiation sensitive resin

c @p@si4-iemPfcideohgeldeaithy Meine troxpapléses t he

ahov q?g S 0, {. [ al conponents
a%dﬁ%%% ??ﬁgﬁ(§§§¥§%1ééaﬁﬁﬁg%i§h %%%S as required.
30 -t catopreomtlheri neddidstyeeisl driee) ude a filler such as
gl,ass _.or al.um_na; polymer conmpound such as pol yvinyl
alPc RSP aGEY 1581 % ﬁ%ﬂqaﬂ Rafe)lang r$act ant such

a3 IR Frop LAt 1l th Sy SNl AU £ S { A6t @bt such
adhesion%ﬁgggaggicnlsuch }%s vi nyl trinethoxysi?%ﬁe,as

vi2n - tidiokilsobdysid tdnel - 6tmputgglphenol) or

t i s 20net | Si | . .

N3 o AP R Dokt ik iBgR g esuch as
N2(-2 3a i -oaetyiyH 5)-nie tang Inepropid dotphed iy s 4 ane,

gb g% %gg%#%%&ﬁ%?@%%;%&%ﬂk;4é£ﬁ§zophenone; and cohesion

3-igihi &idteey Rrepy |dE tdnd idin g dIs)asi s |
2- (3, 4- epoxycycl ohexyl ) et hyl tri methoxysil ane,
3- chl or opr opyl net hyl di met hoxysi | ane,

3Rl A AR RY I IMRE NSt 1 on

The radiation sensitive resin composition of the

present invention is generally mixed with a solvent to be
prepared as a liguid composition.

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
alkyl ether acetates such as ethylene glycol methyl ether
acetate, ethylene glycol ethyl ether acetate, diethylene
glycol methyl ether acetate, diethylene glycol ethyl ether
acetate, propylene glycol methyl ether acetate, propylene
glycol ethyl ether acetate, dipropylene glycol methyl ether.
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. séReily) pe kydeme

10 3.-nethacryl oyl oxypropyl tri nmet hoxysi | ane or

3- ner capt opropyl tri net hoxysi | ane; anti oxi dant such as
2, 2-t hi obi s(4-net hyl -6-t-butyl phenol) or

2,6-di -t-butyl phenol; ultraviolet |ight absorber such
as 2-(3-t-butyl-5-nethyl-2-hygy oxyphenyl)-5 15

chl or obenzotri azol e or al koxybenzophenone; and

cakesia®e andhidiigropyaste apl sl Wampel et a&etate;
Preparation _of [iquid_conposition The radiation_

- 1 gfdhers Hidsert diethylene
[ i108; i j
P S R TR, I RERYIER® Gty BB Py ether.
maly eidydeinecy Egcahdiesdy lastheng digs opty ldinspgi geslalimethyl

di ssaol ves,the ¢ onents -(A..to0-( d, .ot her .
RBRPEry 3L LR FTRE Iy b MPSGY h TN b8t Gad sépropylene
CoReIlt Hoathgbest ek ; [Rardr wkhbrkhesen camperents@Rduran;
has suitable volatility. Exanples of the sol vent

i KELOHESpEHT &Fe MGG eﬁﬁﬁ%xﬂﬂ&ﬂnﬁﬂtﬂy%#QﬁR%ﬁQ@ﬁer
| et her r n .

oy EoPtansasY i LI e £ )t e eI BUGF"55 atacetone
abRybhetlhdit hadetiast, e 2 -$yyctr casy et md tdnel meycaol - 2redity) and

th tgte, ethylene glycol ethyl, ether acetate,
L LR I B L T
ghyeol1et Ayt acbhaid e2dglal 8ctREEpYdEREr Htedls BRERYAs ethyl
et her acetate, propylene glycol ethyl ether acetate,

dRpPYRYIcENe 2gMEcSTy Lipsiamionatitor esby Ldexdzpeyapriate, methyl

dbp XJ —BQH% % fﬁdﬁ?n €$r ! € _meth ropi t

(po g?aP%?Fene glﬁko |§%£y' g?ﬁgk?'suc s ypropionate,

dechintl énee tlopyplrogiimetand, etdidryl d-etthdegmropiymaite,

me l, eth et her, . diethyl ene glycol diethyl ether,

QP P FORHARAT 5 TR PR G e

0By &el hyat-BymedHoudyridyarach tdi propyl ene gl ycol

diethél et her; other ethers such as tetrahydrofuran;

ker BRELYSudh med Nes At YIBRAP Qe e, CERYI GHeietlehe N -PTOPY1

2aRerbRRONE- ﬁf@pyﬁl heriarnen - ket PRl.cheS SUCHu 51 acetate,

di acetone .7alcohol (that is, .

4Anhpensy\- Foreaing, pdntenty-lopetate, 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-oxobutanoate; aromatic hydrocarbons such as toluene and
xXylene; 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, propylene
glycol monomethyl ether acetate, propylene gljcol monoethyl
ether acetate, dipropylene glycol methyl 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,
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10 4- hydr oxy-4- et hyl hexan- 2-one; al kyl |actates such
as nethyl lactate and ethyl l|actate; other esters
such as ethyl 2-hydroxy-2-nethyl propi onate, ethyl
hydr oxyacetate, nethyl 2-hydroxy-3-nethyl but anoat e,
met hyl 3- et hoxypropi onate, efyl

3- net hoxypr opi onate, nethyl 3-ethoxypropionate, 15

ethydutd 1eb bexpeopi -aat el aekh¥keetAGLt &b@mate, i-pentyl
3- et hyl - 3- met hoxybut yl acet at e,

3-anatane 3 rerHad RESP Pwpi onadehy bt byt yaaee at & propyl

n acet Iz - e e,

R e SR R BB B My T B BEChERC
n-dauttyil cydraopl yo et eef e e e t fydm iy natewpoimropyt solubility,
butyrate, j-propyl. butyrate, .n-buty|, butyrate, nethyl
DR TR L% S S ORADL by Flvat o, et hyl

acet oacet 8hookhyb1REst § akeusad £1dWd or in combination
2- oxobut anoat e; aromati c hydrocarbons such as tol uene

af twa @te;merRl ani des such as N-net hyl pyrrolidone,

25 N, N-di qrthyl far ﬁghq%ogﬂqlngn 'ékogkrgﬁ'fh)é{lgﬁeég{%%rsz}’l ethyl

Qut of thése sdlve . propy e gl ycol “nonone
etdrdrer etdiy rertesxgl ly et hemon caned hyhy Bd det oae et Agephorone,

propyl ene gl ycol nononethyl_ ether acetate, propylene

gISAEFC I (CARI e a?éétdat &~ f By ehd' gt , benzyl
mfidhSt helerdfet Al taa® diaiiyl g MHeo] didmifyloxalate,
et her, diethylene glycol nethyl ethyl ether,

didirediyt lene ldatonl di-bethyblechene, eyblydlesmeamsmdonate,

2- e, .3 ane, 3- ] e
R T 1SS R e Sl ne STl BhaBhERg: Cecher
3-avettatie hrayebleoxgkdt yhpeopionat éon5dith- thk ydbove solvent.
acetate, i-butyl acetate, n-pentylformate, i -pentyl .
acet ate,»rhl’?-sﬁu%ghﬁ&’(?di SOBHINS RAY i é‘,s‘?‘frﬁ]o%}ﬂ or 1in
bonatreat bW/ | t it akerand et hyl pyruvate are
particularly preferred fromthe viewdoints of

sol ubi | iHAP, aBoPngnehRtthE Sedrams Lt pohep bt ebiFly ylimited
AR U MEY ST RS L B Alnd ) GAIMAAL Ahount
of two or nore. Further, a high-boiling solvent suc
a®henzylthst ydmponents excluding the solvent of the
composition becomes preferably 5 to 50 wt%, particularly
preferably 10 to 40 wt% from the viewpoints of the coatability

and stability of the obtained liquid composition.

Color filter forming method

A description is subsequently given of the method of
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 film of the radiation sensitive resin
composition for color filters of the present invention
on a substrate;

(2) exposing at least part of the coating filmto radiation;
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et her, di-n-hexyl ether, acetonyl acetone, isophorone,
10 caproic acid, caprylic acid, 1-octanol, 1-nonanol,
benzyl al cohol, benzyl acetate, ethyl benzoate,

di et hyl oxal ate, diethyl maleate, r-butyrol actone,
et hyl ene carbonate, propyl eng.carbonate or ethylene
gl ycol nonophenyl ether acetate may be used in

Cq%bunCEEQQIWbﬁpgtQ%ea@@éﬁfﬁg\fyﬂm akr eh&S&osure; and

hi gh-boi li ng Solvents nay be "used al one or in

cddbi nahiesting the coawing fide afden dsvelnorantvetito be
i's not rticularly |jnt . _desi l. value

whi ch e%%t% (Ilefgflét gtoy e ootesa —b%rlgoll?%e %efaibeé‘]){'faaﬁtheer) .
conponedaghext |t Afoirkes Sep ¥ avnitl lIobet dies 201 sedRYidiimielow.
becones preferably 5 to 50 % particularly

preferably 10 to 40 wt % fromthe viewoints of the
caatalid ity - and stability of the obtained Iiquid
conposition. Color filter form ng nethod 25 A

descri pfi daghs sereeqiast Ilaysivds obtivmaiEtthddmfed on the

f orm th olor. filter .of .,the present.invention from,.

t BPehtel OF (5 Snlt FaEe HabhEnB B8Pt ibRRH LRE fdrfilicion
PloFs @yitxe lig)veiid ahenle Inkhhicdl fdfot 1B gsdhei €¥@rresin
filter conprises at. 30 least the follow ng steps (1)

t GMPPS LT} EPFi C?R;l%r cf&&ttieﬁg‘s EPRRAORLIPHe FRLE e, ared

S ' .

o B BT ar D) ree et g T eborate

| ¢dst sediverdf stchescdar ifrayrnf id maeak yngli &tlon; 52 (3)

devel opi th Qating fid m after expasure; _and 4

heat i nglr?%e sélg)%g’%irr?g N ?ﬂsr%dafjtnerthd‘esve)%geﬁjnelnst "{at 0 boeé glass'

r efiarirceth ,t @ds/dgrasindiaki ndl hestes mafd wsnat Tagho Dfahhee,

above steps wi|l be described hereinbelow__5 - step

(PPlﬁ(ai“Pé’Dﬁ‘léfblrdé?eniRﬁle%V&e i PRSI ISP erred BRI open

: %@19&1& a¢ea dydihe: sukgtirabe hpadehenstradRoFddedt ftiereos .
e forma '

ThLI%%bstrate may be optionally subjected to a
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, i.e., 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 is dried.

As for prebaking conditions, the coating film is
preferably prebaked at 70 to 110°C for 2 to 4 minutes.

The thickness of the formed coating film after the

removal of the solvent is preferably 0.1 to 10 pym, more

preferably 0.2 to 8.0 um, particularly preferably 0.2 to 6.0
pm.
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of pixels, and then a liquid radiation sensitive resin

10 conposition for color filters containing, for

exanple, a red pignment is applied to the substrate

and prebaked to evaporate the solvent so as to forma
coating film The substrate usgd in this step is nade

of glass, silicon, polycarbonate, polyester, aronmatic

pel yeraele(2) 15 pol yam de-i m de, pol yi m de, polyether

sul fone, ring _open polyner of a cyclic olef.in or | )
hydr ogeﬁ&?é&aﬁrtsgucﬁtt %%F‘é&fparfrh L SupsthARedfiPadeing film
OpLi ORGbLYa TPE86E 861 6A thrAidh LIS ERLsR¥eR 13% a suitable
chem cal treatnent with a silane ™ coupling agent,
pbastrerty.eat ment, ion plating, sputtering, 20

G, PhasRel AT LK NSRS L0 i IREDoR et

suiadabha gnatl Bgatreehat gl sitcioms faet @l t paalolet radiation,
coating, i.e., spin coating, cast, coating, rall _
cAELHG Br Tasiatingy AN SoaahiR g be Réwiegyie having a
SkialeQ2gh Rt L3 d6 R ef g adedecayse the

radi ation sensitive resin conposition of the present

i nvent i Bhehdosk gif $dleulrialdiayiiom i® @refenadplsolaent 10 to
even aft It is dried. As for prebaking conditions,
tﬁ@'@@gtgkalfiln1is preferably prebaked at 70 to 110C

for 2 to 4 mnutes. 30 The thickness of the formed
coating filmafter the renoval of the solvent is

pref®FeBl §30.1 to 10 m nore preferably 0.2 to 8. 0

m part ipphacley S ef fE Al L a oh@ifg £ilMislaede1 SHER with
(2) Thereafter, at |east part of thée formed coating

f piref eirabdypeged lika riadieate lovpa thriow ghi ss phot oed kremove an
havi ng a suitabple ern._5 The.radiatio ed in :

C st RO 88 o B hE et L A8 R TR F2¥h Abatern.
ul travi ghet abadieatailtva,l if @levdliop@r dlsetpreafidiraidlon,an aqueous

el ectron radi ation and X-radiation,, Ra%i%}ion having a .
solution of sodium carbonate, sodium hydroxide, potassium

- hydroxide, tetramethylammonium hydroxide, choline,

1,8-diazabicyclo-[5.4.0] -7-undecene or
1l,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 with water 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 déveloped coating film, a substrate

having a predetermined pixel pattern composed of a cured
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wavel ength of 190 to 450 nmis preferred. The dose of

the radiation is preferably about 10 to 10 10, 000

J/m2. - step (3) Thereafter, the exposed coating film

is developed with preferably an al kali devel oper to

di ssolve and renove an 15 uneyposed portion of the
coating filmso as to forma pattern. The above al kal
develdrRer of st efflal Yord B ed@ieaufe reeliut £6MpoLsisPdhUWFan be
car bonat e, sodi um hydroxi de, potassium hydroxide,

t OtaHEsy| armoni um hydr oxi de, chol i ne,

1, 8-di azabicycl o-5:4.0] -.7- r : . .
1,5-diaé%b?%%bF%?F4F%$%%E%fﬁg%§%§2§fgs&%%aﬁafgﬁ%ﬂnﬁllm S
ofore fwatadrlysheabkd ar gani tosd 0/ehtf orsalbbubL tmebhahalinutes.

ol T 8Be BheRre L R, e kel A0 gl B, B2 S sbea
riaRRed Wist ?f@te%rakﬁf . Aldald Aeve! RNt 22 FIUEN 5 to

devel opnen spray devel opnent, dip (i mrersion)
dévél epnent or puddl e devel opnent may be enployed. As

f d dit] h ti ilmy ; P
pref or anty JEvaroadd e Aavvel TrapBerBPure Pt Yy Mautd
t radi@tieh sensitistepdstiin Bynpmst taks nfpot heolor filters

devel oped coating fil a substrate having a ,
o CE BT e @ 5 Sl IFTSh T B RAGHRYG GIreriy aid Rlue pixel

PrRdteErnf atriee AAficd I0N t3RN BalreV @ Ut teO MR/ ALIRN making
can be obtained. As for post-baking conditions, the
cé&pagsiblenticsfopmnat epabrgdnkrirerd haw ingorredeBerniped red,

a ' S. he t 'qhg$s pi

f i%%lr%te o(r;r?etdg bé%%é@é%ﬁb&?ébeove igsH pre esrs%kg%tylt%tfeqs' t)oﬁ4 the

5 i emenwriavenefierablthel drdexr of Fonmibyy rdyeest iceg dheixel
a%%\{:%esi*tn%p%s( ]fPott (?Lig'nélri)te%sltnog tllllequaltbdove order.

Color filter

The color filter of the present invention is formed
from 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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that a Sub&frateoRafehsdtdr

‘radi ation sensitive resin conpositions for color

filters 10 containing green and bl ue pignents, green
and bl ue pixel patterns are fornmed on the sane
substrate, thereby nmaking it possible to forma

col ored | ayer having predetergg ed red, green and

bl ue pixel patterns on the substrate. In the present

i ' far & ' i qui
BEFLre e SRR PEL L oo e85 601 BBl viguia
f icyesrt allhd ag@ orbetivdesr tdiert he Adrreserit iv@lgnt iian nasy have a
forned frog%the radi ati on sensitive resin _conpositjon

f G TGS BBAFIG FORS TP BRBRESERET PASA PSR NnBhe color

C@liqk el bhethOkuldfader 88Nl rieestbofrite V8 LYthin film

useful for transm ssion and reflection type color o

| itaging1sgops{BFTHiasy] aysuhest vatse heyliog THadd ip dkped indium

deyl. : . : | i, qui rystal.. .

APEIREY iRty B o e et Ay S dd quta

ofcxtylse air dsgmtr Hetwesdrn drthenonpmheed atthe rc@tarudtuteercan

of ,the present .inventigon. 30 The color liquid crystal |

QPG GETtdy ST RES FRSBITS { RO LRSS ik hASEERY making

SUittBbk 1181 & WS b €a i TY bEXGAP M gH -lde FTBY thaWL1 8quid crystal

structure that the color filter is forned on a

sgisirae deaiseat e from a drive substrate having a

thin film transistor (TFT) and the drive substrate .

and the substrate 55 having the color filter are

oppddiead itom eaoisidgtiver mddim acdumpiikiat ysiml | ayer

bet ween_them, Al.ternatively, it may have a structure
X’@d_rﬁflf%rqﬂwst%%l gro be

firkirer r@@ tBhens Wifaalieutaforf s@hnisv @ i%4bst & ah e RS £k Pon (T1)

thin filmsS transistor (TFT) and a substrate "having

| roretngfdered ﬂh@cﬂmrﬁéﬂtﬁéjlcféas elPcta @iegneitte. offposanl

121886h YAk 1W tRan i Qe daalﬁéi’if@ﬁc#%ﬁél HES NGRS and (D)

them The latter structure c rgnifrcantly inprove

t heradhetionlsapertive radieedbyenakangr, the alkali-soluble

resin (B) having a content of a component having an Mw of
less than 1,000 of 0 to 30 wt%, a content of a component having
an Mw of 1,000 to 10,000 of 50 to 100 wt%, preferably 70 to
100 wt%, more preferably 90 to 100 wt%, a content of a
component having an Mw of more than 10,000 and 45,000 or less
of 0 to 45 wt%, and a content of a componént having an Mw
of more than 45,000 of 0 to 5 wt%, and having an Mw of 1,000
to 10,000, preferably 2,000 to 8,000 as the entire resin (to
be referred to as “resin (ii)” hereinafter), may also be used
to form a color filter.

" The above components (A), (C) and (D) used in the
radiation sensitive resin composition of the present
invention may be used as the components (A), (C) and (D) in
the radiation sensitive resin composition (II), and the
radiation sensitive resin composition (II) may be mixed with
the above other additives enumerated for the radiation

sensitive resin composition of the present invention.
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it possible to obtain a bright high-definition Iiquid
crystal 10 display device. Radiation sensitive resin
conmposition (I11) A radiation sensitive resin
conposition (to be referred to as "radiation
sensitive resin conposition (II% " 15 hereinafter)
whi ch conprises (A) a pi gnent B) an al kali-sol uble

q-ghg:the( t%eog'l lé%g.toéxogg sTRQOUE eggg é@lpogition (II) is

|od sen5| Ve Ta genera
alnkiaddd sdltibbay orsiof (H)e baawvregsalventenénoﬁleaated for the
cqnponent haV|n%Pgn Mv,of less than 1, 000 of O to 30

WohAUH & SROAAELON SCRBAPONE TS HL IGRILSE Ll Mvods the present

00Qh e thQn AQD 1 éﬁeﬁ@ré&oawa@li}&@ &r@&hﬁoZ;Qtien 100
w% nore preferably 90 to 100 wt% a content of a

conponefhehaEsig: ali iMv afn fst @htrﬂa:lchb byotr=riing, out the

08 5 Al 4 P PR 88 e v oove
whitps aadud-daad Ifr@raimdwv (@1)1an@00h&5aboevd Cuné¥durated monomer

preferabl 2, 000.to 8 000 as the entire reS|n (to
belk2at PG Reing e"sl?er] PRI inedFRARYTRF )Y Fay

alr%lﬂ}eed'i%.dcaﬂfbrf Q{é'ﬂl'ﬁ)cPQllsQﬁ'lgf 'tlwbeBr Jgfea@f’é@nlc solvents
conponents (A), (C) and (D) used in the radiation

seﬁ@qh dé ffegi firomnpashtdUrenfin po lamddent(t®be referred to
( Ven&ou%e raatp (o] %ﬁ&ﬁod’t h’txelge{'r? nt? (A, (© and

I on sensitive reS| n COTTpOSI tion

(rr), amhetﬂmerlfadaaionmea:erm Wi Ve veedeBceabBpadidrdimbelow.
(') may be m xed with  the above other_additjves

enuner at@G G B W IAGOPD S&isitafagigining the resin
Conposiils aBtobatRe cRNaTaNt 15RYe_H 8Rq QQY Eéréé{'ﬁfle& hSut in

radi ation senSitive resin COﬁ'pOSI tion m xed
wiadeandansee wifth e Wholwﬁsn@mm@r at ed for the

i aui d o :
or e ARSI SR (LS SRIRALER 0 1€ o so0a
camlosnt am thelhe ¥esring i 1 - waec bl ot Bomedeblyod, the

SR s B B0 R4 B AP SR R (e ARcH dlymer
aweltlif&ﬁﬁtdi&aicﬁﬂmfmjter( bid)s @tﬁnd@ﬁﬁrfa/ﬂﬂfh te adjusted,

obt ai ned copol yner by a
or the copolymer may be separated from the polymer solution
obtained by polymerization in accordance with a commonly used
method and purified as a solid.

- After radical polymerization, the obtained copolymer
is purified by the re-precipitation method using two or more
organic solvents which differ from each other in polarity.
That is, after insoluble impurities are removed from the
solution of the copolymer in the good solvent by filtration
or centrifugation as required, the obtained solution is
injected into a large amount, for example, 5 to 10 times the
volume of the copolymer solution of a precipitating medium
(poor solvent) to re-precipitate the copolymer for
purification. At thispoint, out of the impurities contained
in the copolymer solution, impurities soluble ‘in the

precipitating medium remain in a 1iquid phase to be separated
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re-precipitation nmethod using two or nore organic
solvents 10 which differ fromeach other in polarity
(to be referred to as "purification nethod"
hereinafter). The purification nmethod wll be

descri bed herei nbel ow. Radi cad; pol ynerization for
manufacturing the resin (ii) is not particularly

| iffdrectlencbamylyaeecarried out in 15 accor dance Wi th
a commonly used net hod. Wen {he solvent used f

poI ymer EZRTES §Tadgeoe1ad vehtof Fhghmeors ?B%Vﬁﬁt and the
F &5 e i 4RI P Pl P disddN € n GaPod Yer laééfﬁltatlon method

pol ymeri zation may be purified as a pon sol ution
diimezitide er cahbénat i oncohcdsttintliane gé,ya:dalumoedr,nezbybrether

the co onrre he separat dfromth 0 r
ST Bt A ey B GAkPipaEigR PR AREHVRasray Kketone
widr & -Gemamiel,yaUusefbinet hod Cm]dl@lﬂ,hiyflieﬁé §$yao$ohdnﬁbmethy1

- After radical polynerization, the obtained copoly
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i setﬂ'tﬁlf (RORE AP 1ARA o AREARE  ATBA nEPRBHNRELAY Phomethyl

JHRFe kgt%rpémcnslgégy@&gg whi ch differ from each
oﬁwer In polarity. That after insoluble i npurities

are rendieed tﬂr&amet-mafemmm)m@wf h@ﬁ@o@@pqmern theis
godsol t b flltratl ntrlf 1,0
é¥%i e ﬁggl r. 861G¢ LOm, Hggﬁd ge ?dd%ﬁ little

0] UthI’] 'S

I agelamQMhl I@thew&&@lﬁaﬁmgmeaumslé belaeeuo&wmently,
of the copolynmer solution of a precipitating nedi um

( posr e veatIng ol RQFEP PE t 5P M REMEBBOF fReRMPBRE ©f
‘nﬁﬂﬂdeEiég]té“bérﬁﬁbfﬁﬁéﬁ 1ﬂuEthp£581bﬂPHEét'eﬁhe purity

contained 1n the copolynmer solution, inpurities
safubitee i grRpdeymer ecapi bat ingreedéd nby enepeat ing

| h b ed 57 h |
R 1 o bl Sty Shbf 18T gbol Kol 0k, SalAoriBitace

prveci gh tisd |\rrgryreﬁﬂnﬁnamdmm dinitsalse pfeci i ltatatoion can be
met hod ingl ude a coppination of diethylene glycol

noTRATHYT hereREBEEEIR 81 ARd n- hexane, a conbi nati on

of net hyiheat hbkreket PR AN i NEXEHE 1 sPreQTRLEAL I @ ional
di et hyl ene gl ycol nononethyl ether acetate and

n-A¥eEt dnt athien ale drbe e TeoR @F @pehgf re-precipitation

techniques. That is, the copolymer is dissolved in a good
solvent and the solvent conditions, for example, the type,
composition and temperature of the solvent are finely changed
to precipitate the copolymer as a solute, whereby the
copolymer is divided into a plurality of fractions which
slightly differ from one another in solubility to be
recovered. In this method, the precipitating medium is
generally added to the copolymer solution. The ratio of the
good solvent and the precipitating medium, that is, the
mixing ratio of the good solvent may be changed at a fixed
temperature, or the temperature may be changed by fixing the
mixing ratio of the good solvent. By using this method, the
copolymer having a narrow molecular weight range can be
recovered at a high yield. Each fraction of the copolymer

recovered by fractional precipitation can be acquired as a
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et hyl ketone and n-heptane. For the re-precipitation
of the copolyner, it is 10 desired that the copol yner
solution should be added little by little while the
precipitating nediumis stirred violently, thereby
making it possible to mnimzeghe anmount of
inpurities to be included in the precipitate. The

PEBliN b§f ddiveenneltinry aah deyime ress esk hyoreperddhpons
15 re-precipitation a plurality of tines, and a
pBEEPFPLAGe tantileh Vidd UkeRE M¥he and not suitable for

filtratiqa ggg)roiki me3eRY AL P U I rdiaatii 1t 1 W&hn be

nore strict p Ication Is required, fractional
pfegithietrapuor fiied bef edsed pas covle fdfi vidypradviquataigmmphy or
2%.t§chni gues.. That is, the copolyner is dissolved in

a%g6od = oA MEHHd She sol vent conditions, for

exanpl eMnt b€ thPaesiGOMROSi s Prefuddignpanat uoel®f 06 hig more
solvent are finely changed to precipitate the
cHpefprePlys la (%, 8 Mt eby the copol ymer is

di vi dedy PLHEalbLynoliffacti opseabhshy 250 2.0
slightl yh’zy?‘f gl; %r%m onenafr(ch)t Ler [ so%%llsﬁty%% 2be o more
r peeferadlyl n tto sl et et idel grlacigre b ratgl yreli uon 1 s4 .

gener al added to the copal.ynmer _solutjon.. The ratio..

o "the. BYoBALEH Vemi S e pPBY IR EPEnAPRER TRpCCELe M,
t Rae flesaHIRE t B A drge spleica fafc heargDask sl/vent thardB ation.
changed at a fixed 30 tenperature, or the,te;HJerature_ ,
MBS LV EEE 1pyCPTRO P L PR (TH)xhAyingthiah el I L1ty
SQlVeRt 5 5 gdqseﬂﬁer&iag;%{s@éfg%adi acgﬂa%ngatlaéw@d@e can
narrow nol ecul ar weli range can be recovered at a

hibgh firireledl, Edoh feshictien sffairheoxopolymeesidee overiaardly

by fractipnal precipitation can be acquired. as 58
SOy 4 it dtT AT HE o1 TP Bnes T Hbras Taver of an
f Laeixkpased poeatl dhnindting Heveabpeeaft , M g ipercciyeal yield can
obt ai ned , by re_—l?reci pitation cgn b further purifi eﬁl ,
by SalSBH HEFENY LF R thOéﬂm B3 abRy= b9 T ek §& he time
io%ﬂlg%%hfsetuwngfa EB@ok-esi e di Gliel So BriQfeE 8BANaB9Di P with

, , hore

an organic solvent, and the “burning” of the color filter

can be effectively prevented.

In the radiation sensitive resin composition (II), the
resins (ii) may be used alone or in combination of two or
more.

The radiation sensitive resin composition of the
present invention can provide a color filter free from
“burning” at a high product yield and is suitable for
slit-nozzle coating.

The radiation sensitive resin composition of the

present invention is advantageously used for the manufacture

of a color filter for CCD.

Examples
The following examples are provided for the purpose

of further illustrating the present invention but are in no
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preferably 1,200 to 8,000. MV Mh of the resin (ii) is
preferably 1 to 2.0, nore preferably 1 to 1.7,
particularly preferably 1 to 1.4. 10 By using the
resin (ii) having the above specific My, preferably
t he above specific M and/or Mg M, the radiation
sensitive resin conposition (I1) having high

dexs! eRald idaker Sapltiaiineichg wher eby pi xel s having a
sharp pattern edge can be formed, the residue, stain

or fil meangle P the aﬁylwkg%ﬂdmdno%a%@fs%gtfrc&ﬂ@wmg

A &eve[%%rygl%é e piiied T PeE o lon

r@anmatqgnaphm: (pPOd ua sed diry ther £0 howang epeati fimtions.

cI&%&ﬁﬁ |E&§y@ﬁﬁh“(gﬂ 9,2 coI r flb%ﬁ% dgﬁdt?hglgh

" y1Rinitg" qic -tkire gaal oerfGJHmrsozZO Gmll@e—gifa‘ egtd \@J-KF-804
prevented. In the radi ation sensitive resin

c&ﬂ@@yqthiqﬁq) the resins (ii) may be used al one
Olp E&%qb n . i ati o o
ser#s‘slllilltlve es|§r$ocot(rgptoltsa%%doﬁ[ﬁecgg@a%ﬁgéin?'Q Wt of
i phesohaoricamqirdvi de a color filter free from

“burning" at a high product yield and is suitable for
slit-nozzle coating. The radiation sensitive resin

C@m@ﬁﬂatqnzeofsyﬁt&zeﬂ@mmpwepu on is

.advanta%g used for the manufacture 30 of a color
f

filter B aepIods ofi 3ot 12b hyt eRINpY ERNAFEL le and
PR g;%%fs%a{ If&gen%?ﬁg%lé%ﬁ%%g%%ééy%i é‘gh%f ether

present inve re inno
| iamettiartge. whkiveafidd Mo ef fﬂhskregunppbdamrtdﬂ al noeémhgotfube and

oL OE 2 T OUILIES S CHTRl R LS VRIS DY 05l
f @y VWi §Et SPE i -fgheiyiiens.e imilRy, C@: ﬁ:‘gs WA weahBheaenzyl
Denko K. K.) Col umn: GPC-KF-801, GPC—KF 802, GPC- KF-803
af@tscuyradsy 18-8 parts by weight of styrene and 10 parts
by weight of o-methylstyrene dimer as a molecular weight
control agent were then fed to the flask, the inside of the
flask was substituted by nitrogen, the resulting mixture was
stirred gently, and the obtained reaction solution was heated
at 80°C 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 20.1 wt%). This resin

had an Mw of 5,000 and an Mw/Mn of 3.6. This resin was

designated as resin (b-1).

Synthesis Examples 1 to 20

2 parts by weight of 2,2’ -azobisisobutyronitrile,
amounts shown in Table 1 of the compounds represented by the
above formulas (3) to (22) as molecular weight control agents

and 200 parts by weigh of diethyléhe glycoi monomethyl ether
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were conbi ned. Transfer phase: tetrahydrofuran

containing 0.5 wt % of phosphoric acid 10 Conparative

Synt hesis Exanple 1 10 parts by wei ght of

2,2' -azobi si sobutyronitrile and 400 parts by wei gh of

di et hyl ene gl ycol nononet hyl qier acetate were fed

to a flask equi pped with a cooling tube and 15 a

stdddttite a@rRarta ty avgngbk efuiBpbaciyih G aebdindledbe and
parts by weight of N-phenyl mal eim de, 20 parts by

wei §hirserhehd PR tgebYiataighdt ef nl%t@@élfllsc W:Mbl éht 2 parts

Sy S0 o e 00 BB QA 8 benc

f evthadrhyd deasind tlise 8| pa[rdie bﬁ/ waegRl bfaskynase were then

S 5 IR0 S DL B

heat ﬁgtrageﬁmﬂ@ xl@%uqcal hi’a@dr@)ﬁ Wt §8At 1y, and
tenperature for 3 hours. The reaction solution Wwas

t ke Ieieddeasd Iﬁmlom el ans e ghthedted at 80° C to be

SEAPSO s AL 5y P A S B8 B0 3 pgore.

Oh:tealldtldil se$unlsnlsu¢emthenlhechumi1hemto ofc 2a. p]amt 1%@/ weight
Th| resin ad an Mvy of 000, and an MM Wnh of 3.6.

£ 2 &R AR S TR Ut e T aorat (4895¢. ggna
Sﬁal%%xiz@ﬁm efasl a3 RBHt e Wb 9Nt 1fur to obtain
2,2' -azobi sisobutyronitrile, anmounts shown in Table 1
ofsqlhléu@mp@lﬁnagsriésr éBehtl et biB 13 sdisowe ifiofablasl. When
(e ) c n and.
20t aet £l BT B bk SF i) oBBESER EFSins were
emhemuﬂédzmnﬁeﬂmeauumeﬁenttxesuIﬁaskh@mmip@eﬂaMAéhlawere
cool i tube and a stirrer, 30 parts by weight of

éfﬁhﬂq c acid, 31.2 parts by weight of
N—phenylnale|n1de 20 parts by wei ght of benzyl
nmet hacryl ate and 18.8 parts by weight of styrene were
then 5 fed to the flask, the inside of the flask was
substituted by nitrogen, the resulting m xtures were
stirred gently, and
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reacti on solutions were then heated at 100

pol yneri zed by nai ntaining that tenperature for
The

t he obtai ned reaction solutions were heated at 80C to

be
hour s.
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J-1 ri OWAU rdrdaOOMd Lfl |10 L~DbdA O
ri NMd mwr- mmO~ri Nrd E Oz vri ri riri
rir-Ir-Iriri-NNNW-------------
- - WfA LA J-1 HNMc Ln 10 L- coa) Ori ¢c,4 M
d Lnwr- como (y" Hr 6%' Iorioriori ri ri N
WWWWWWWWW X x X >C X X X X X x WWWWWW
WWWWWW®62 Evaluation of voltage retention
Conparative Exanple 1 40 parts by weight of a m xture
ofEx&]luaﬁcgm Reltade 2bdtantdi&nl . Pignment Yell ow 139
|navve| t ratio of 50/50 as the pignment (A, 10
a[ﬁf"g'?/ﬂe"f hE*YRP£F sher byk2001 as a di spersant and

100 par ts Rya el g{}} Wi ithyd e 3t el Doy Opf anat e F"‘fgrﬁ’ent Red
e

sol vent were m x and di spersed together by the
Dl?aﬁﬁar%ld:lqwé MHMQW@@etd Yigililiow B8&d ini anwea@ght19abiol10£050/50

(trfetagﬁ nut g éﬂ%@gg NLESHDI Shig %’%ﬁ%b?k?om as

Corpora or hour 0 pr pare-a pig
dlaspiilrspem‘sanﬂ%cﬁ)alms byrvei ]g*ijltw@ighhl 6t pegnymt

dis erS|on arts by weight of the resin (b-1)  as
th”eIO J&E‘Paet‘? e%%na SRHVeRTt ¥ery Rerxgrt apf dispersed

ﬁﬁgﬂ”HY'ﬂH@ DiexRRM ¥iakemas1t BeadlRill (bead diameter
pe}lj%ﬁunctl onal nmononer (C), 50 parts by wei ght of

z Pl mp) drradaynaime n@alm{flﬁ-qmmﬂﬂ)lbl}’hk‘iphenyll§3bmt1‘&nlzmrlals
We|og;]i‘]ﬁjtaoij"oa%tnL plﬁ)ggﬂ Clglr%ezgg yc%lt °5 é%g?ﬂ Jr?%"(‘)e Acé a?pe rsion.
as a Sdbﬂﬂ@amesmyvmlghtofthlsplgmentdlsper31on,7Oparts

by weight of the resin (b-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).
Thereafter, the liquid composition (r-1) was applied
to a soda glass substrate having an SiO; film for preventing
the elution of sodium ions and ITO (indium-tin oxide alloy)
electrodes deposited in a predetermined shape on the surface
with a spin coater and prebaked in a clean oven at 90°C for
10 minutes to form a 2.0 pum-thick coating film.
Thereafter, 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 immersed in a developer
composed of a 0.04 wt% aqueous solution of potassium
hydroxide at 23°C for 1 minute to be developed, rinsed with
super fine water, dried with air and further post-baked at
250°C for 30 minutes to be cured so as to form red pixels

on the substrate. The film thickness of the pixels was 1.60
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m xed together to prepare a liquid conposition (r-1).

20 Thereafter, the liquid conposition (r-1) was

applied to a soda glass substrate having an SiQ2 film

for preventing the elution of sodiumions and I TO

(indiumtin oxide alloy) el ecéj odes deposited in a

predeterm' ned shape on the surtace wth a spin coater
prebaked in a clean oven at 900C for 25 10

mnutes to forma 2.0 mthick coating film

Ther eaf tT&en t ke codastigp tte haviaye g pdxed smandgosubstrate

Jﬁﬂgrdﬁ%gga%fgdé%éégghggﬁ§@¥ghgﬂ95%&é§e é%ﬁf“%dé%gpewere

nm an ressur e “er cur
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t gnifa fdEMEl ARE By MERREEoW thka SURESe mg%cwde&nt%r t88 space
with air and further post - baked at C for

midaiween chrse b SR tes two formfadtprRedslianidherystal
%k% Sty ate. The filmthickness of the pixels was 1.60
m~ Then, the substrate having these pixels and a
subst r atfhe ha\qmgi Ik s elc tdetdle swake paseni sl aded in a
pr det er m ned SBﬁF\e wer e lgonded toget her with a

qw%{g’e‘ﬁc EBAPRPRIHGSH. § TPGRSEEe B ¥adsadgetention
Ms%{ég&ﬂé qmmLpAy(sthaA@e (R4REP DogRIqnBPYsasT Ur8ltage
by Mer k

were injected into the space
béftaﬁ@értltqmgt@aﬁmsmgatseﬁﬁtt@ EnFoyet feehaicaglpd., Ltd. The

cryst e £r | aced
ir#) 1%d:attrc%eérdrn)s r‘—Ielié gﬂ%nberyz%a%%%f%%g&nggagurgveg H3 the
V(hld&igﬁ:el’n&irﬂﬂtﬁr@gudncw&iang 6l0hEzVHRTAA b1 eage I’h@@@éntlon is
i qui st al I.ta retentjon neasurlﬂgll st em of

t

T&y 82 BErAPEALRES by §vifhas EDB IR LR HOTP ZGESRse Of the
5.15 gh I drapod arcavame s fiek the, 7 mas”:ticér afENtadd egyeNted for

was 60 Hz. The voltage retention is a val ue
ot &ished Thy APFVAILRg 3tFe SEOMENtimaITaRYS érence of the

Li qui d WHars LAk ssiﬁ%@ff&e i dn B gz:ab\/@hgaga APP5E LY ce11

for ns. The resu are shown in
is 90 % or less, the liquid crystal cell cannot maintain

application voltage at a predetermined level for 16.7 ms and
cannot align the liquid crystals fully. Therefore, a liquid
crystal display device comprisijm;a_color filter formed from
the liquid composition has a high probability of causing

“burning”. The above results are shown in Table 2.

Examples 1 to 20

Liquid coﬁpositions (R-1) to (R-20) were prepared in
the same manner as in Comparative Example 1 except that 70
parts by weight of the resins (B-1) to (B-20) were used in
place of the resin (b-1) to manufacture liquid crystal cells
and measure the voltage retentions of the liquid crystal
cells in the same manner as in Comparative Example 1. The
voltage retentions of the liquid crystal cells were all 92 %

Therefore, color liquid crystal display devices comprising
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When the voltage retention of the liquid crystal cel
is 90 %or less, the liquid crystal cell cannot

mai ntain 20 application voltage at a predetermn ned
| evel for 16. 7 ns and cannot align the |iquid
crystals fully. Therefore, a Igguid crystal display
device conprising a color filter formed from the

| icaticd ¢QNResid ifermeas fachi ghepl 0kabal ééMp@él@%ﬁbngR 1) to
"burni ng". The above results are shown in Table 2.

EX&TEI0ds hevie polay m@%ﬂpb@t%n%awnw tburmegj The
eRay; ggpe i n Conparative

\A%ED%VI%IE 1 églgceép{b te% par y W€I ght of the

resins (B-1) to (B- 20) mere used in 30 place of the

resin (b-1) to manufacture g |d crystal cells and

measure the voltage retenti D2 t he liquid crysta

¢ells in tihe fare manner |asoida rrp@féﬁtysn&i@sﬁleefe}mlon of
The voltage retentions of the Tiquid crystal
were al |l 9x@nposithiepref orle, col or [(¥hQuid cryst@Nrnlng
ot e 1l quid Sommositijans (R 1) o (R.20) |have aX
I@w,probahlllty ptlcau5|ng "burnlngz The above O
resttts—arfe—showr—ifa—Tabte2—5>Table2tiqui-¢—vottage
N EF¥erft i on prevean%n of conp03|t|@ﬁ (0) burning
REF'62 0 lexa 462 0 x5 RS 870 Ex 6 ko
EEx74R-7 92 0 EX-8 R-8 92 0 Ex.99B-9 92 0 O
EX.5 R-5 92 O
EX.6 R-6 92 O
Ex.7 R-7 92 O
Ex.8 R-8 92 O
Ex.9 R-9 92 O
Ex.10 R-10 92 O
Ex.11 R-11 92 O
Ex.12 R-12 92 O
Ex.13 R-13 92 O
Ex.14 R-14 92 O
Ex.15 R-15 92 O
Ex.16 R-16 92 O
Ex.17 R—17 92 O
Ex.18 R-18 92 O
Ex.19 R-19 92 O
Ex.20 R-20 92 O

C.Ex.: Comparative Example Ex.:Example

Radiation sensitive resin compositions comprising a
red pigment were evaluated herein. The same results were

obtained from radiation sensitive resin compositions
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ExX.IOR10 92 0 .Ex.Il R11 92 0 Ex.12 R 12 92 0
Ex.13 R13 92 0 Ex.14 R14 92 0 Ex.15 R 1592 0
Ex.16 R-16 92 0 Ex.17 R-17 92 0 Ex.18 R-18 92 0
Ex.19 R-19 92 0 Ex.20 R-20 92 0 C. Ex.: Conparative
Exanpl e Ex.:Exanpl e Radi ationggensitive resin
conpositions conprising a red pignent were eval uated

hepgprisThe bale,r eseehns werldowl@nebtaiawd girgmants .
radi ati on sensitive resin conpositions 65 conprising
bl ue, green, yellow and bl ack pignents. Conparative

S&BEES?EEl@éagPEEh%S%S5 g&ﬁebb wei ght of 2, 2

-azobl sisobutyronitrile an 200 parts by wei gh of
di et hyl 2ngé pgintcoby neiggtet b2 ,e?t’hazolaicﬁaismlmtmer@ni@uile and

t flask ui ppe t-ube .and

S?IOZISI‘ 8?F§§0%§aﬂ%§9§y o\ﬁe%dﬁt e?l%lélr S moar%:?moetk?'l Fther

paete%atbywé\@é a4 @fo &ph@@ylé@l@p&dm&pap@mslhy tube and
wei ght of benzyl nethacrylate, 18.8 parts by wei

gﬁ St ¥ e, ér@dper]éarmgwmgw qé.nmﬁha&ryélrﬁeﬁﬁgfﬁst %e%@arts
ChERe R I BUSLSSt ape28 S ket gt ner

nmbmhgenryltalue r ésul8t pRgr trsi )klyurwelm sifi stedrerngemridy 3 parts

and the obtained reaction solutj,on s_heated at 80C
CBYbeRaP el SeebVHSTHEENS (G Natt chenge EaPaSE SroAgent)

3wkedr $hekb rEe troe&(Hd N =N UtdHen Masi ddhesf haad efl &dk was
100C, 0.5 part by ght of

2sszsézébtrcgﬁsbrzruvwéﬁgm | Ehase gdtetnd digeture was stirred
g%‘&ﬁﬁﬁ;‘ Zgh b QB NGBS 5%&&%%&(‘;[0&'”}&{1quuft%nlw%@%att%% at 80°C

taln® 'a resin solution cont ent of
Thiosbe @erymeixaa@hbwmammtlab,rmm dhdtarenge it wfe Zox, 3 hours.
T% % Eggggiggssolution 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 (b-2).

Immersion test
Comparative Example 2

The ligquid composition (r-1) was applied to a 4
inch-diameter soda glass substrate having an SiO, film for
preventing the elution of sodium ions on the surface with
a spin coater and left in a clean room at 23°C for 12 hours
to be dried so as to form a coating film.

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

film was completely dissolved.

Examples 21 to 40

Coating films were formed on a soda glass substrate
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20 designated as resin (b-2). Imersion test

Conparative Exanple 2 The liquid conposition (r-1) was
applied to a 4 25 inch-di ameter soda gl ass substrate
having an SiQ2 filmfor preventing the elution of
sodiumions on the surface wtdg a spin coater and

left in a clean roomat 23 C for 12 hours to be dried
sdnaShh0sémbnmanneathﬁglﬁit@mpaﬁgﬂlvéiExgmpﬁérzt@xdﬁgk that
|nnersed i.n 100 cc ,of prop Iene ﬁcol nononet h

etthér 13a¥isk 6oMBPS3 tirRg: 8- 1¢ hé%éar? g Weremsed ?n place
CQﬁpkgkﬁmﬁdﬂfgﬂgdﬁagsf@ggﬁﬂ -2l to 40 Coating films
were forned on a soda gl ass substrate 66 in the sane
manner dbennt I8 spasitriate sExeng Lem2 reedeit 100atc otfrpacop'ylene

o L PRt st d ab B Fe Bhens T ERe e oat ing

\/\/Efrlamsnwmectdmpl]émelqc Dfsguopydene 5 gl ycol

nononet hyl ether acetate for 2 mnutes, the coating

films were conpletely dissolved. Conparative Exanple 3

Ad il (GRPesIdnk . (-2) was prepared in the sane

10 manner as in Conparative Exanple 1 except that 70

parts by liguglt compose triggi n(r(—t?: 2wampnegedrad ipl dode same
of the resin erea ter oating film

7 o, 52, Bl et A0 SUE kRhRad EoBkhRTE bt aTs marts oy
aseliHEoPp it Foei EX@W)ewds 8% ph giade bhaHd gukén (b-1)

.conposition (r-2) was used in place 15 of the liquid

camsEShtET (A2 f)oat\m fiplgn éf@o%t%lfr@e@\a%nuw%dgmss
1000 1Qft PP HRN & arid mnc-gpmrw&o %&snple 2

for 2 mnutes, the coating | mwas not
C@mpheﬁetya&ndha Laggédasouposotioholeigh wa$tmxedwmn place
Seefn tlhré t he ; Iéq%oqnpozsoltqoo% ! Plg ' eSt
When the substrate was immersed in 100 cc of propylene
glycol monomethyl ether acetate for 2 minutes, the coating
film was not dissolved completely and a large amount of

foreign matter was seen in the liquid.

Coating test
Comparative Example 4

The liquid composition (r-1) was applied to a soda glass
substrate having an SiO; film for preventing the elution of
sodium ions on the surface by using the TR63210S-CL (trade
name) slit nozzle type coating device for color filters of
Tokyo Ohka Kogyo Co., Ltd. and left at normal temperature
for 1 hour to be dried so as to form a coating film.

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

on the formed coating film.
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Conparative Exanple 4 The liquid conposition (r-1) was
applied to a soda glass substrate having an SiQ2 film

for preventing the elution of 25 sodiumions on the
surface by using the TR63210S-CL (trade nane) slit

nozzl e type coating device for.color filters of Tokyo

Chka Kogyo Co., Ltd. and left at normal tenperature

f oExdmpDels 40 b8 dnied so as to forma coating film

When the |iquid conposition (r-1) was applied to a new

30 soda resf s@edtirg &editt HaFRE33¢ 081 Glhaafteare magner as in

sl d I i & h_propyl ene.glycol . .
RO oe rara £, £ SREEH MUAPHPHEEYLERR LY {Pasttions
pr (RHUL) rp f(Brei0gnwene hesed dm phacéos frethe0atjuAg EbhPbsition
67 a es 41 60 When coating test was nmade in

t heF ‘Eﬁ’n'ewh&h’n%?u%g ]%erﬁp%hi)%W&ttW@t@%%w%lag &ageign matter
thet the foemed 66aPOsEtEPNSs (R 1) to (R-20) were .

used in place of the ITquid conposition 5 (r-1) , they
coul d be applied w thout producing foreign matter on

t Fed; [ Ll os. Conparative Exanple 5 Wen a
cgg?&%g te§?93%§gﬁ%%% ?ﬁ the sane manner as in 10

Conpar atWhemn Exappltendg exeepivas hmddé hien [HHRUisGme manner as in

caopposition (r-2) was used in place of the |iquid o
c&ggﬂ%ﬁﬁﬁQﬂV?rEﬁﬁ%pl?o?e?ﬁ%eﬂﬁtg%?tmﬁgep}égué@dcéﬁppﬁétlon
forren Gaal iveed i1 gdke tHLr RO 84 o1 §akd ; Ot .
coating filmcould #%t b% ?ﬁrﬁ%ﬁ.f%%§1%1%$ﬁ%6%?9i¥n (-1},
r dARRIBh AR WaS Pesidnceshposthieofiotuapr ceangngAfilm and

s AT, (gt aloL s e B {90 R e ormec

sensitive radical generator, wherein the

al kali-soluble resin (B) is manufactured through the
living radical polynerization of a polynerizable
unsat urated conpound and has a wei ght average

nmol ecul ar
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10 weight in terns of polystyrene (Mv) neasured by ge
per neati on chronmat ography of 1,000 to 45,000. 2. The
radi ati on sensitive resin conposition according to
claim1, wherein when the nunber average nol ecul ar
weight 15 in terns of polystyggne neasured by ge

per neati on chronat ography of the al kali-soluble resin
(B) is represented by M, tharMs/ Mh ratio of the

al kali-soluble resin (B) is 1to 2.0. 20 3. The

radi ati on sensitive resin conposition according to

chai m 1085 2i o 6K @l dihe Al %ééhn%n%sel)ﬂlec% BokBrikSng (A

a copolynmer of a nononmer m xture of
udse® Lerdet, cd@)baxylikaldcishladl/ereannunelt arEallecfunctlonal

carbox h r|de nqi(bZ) anot her unsat urate
BRI SR a0 Bl v ile PRE T Enerator,
Coijeasiitd on accordlng to any one of clainms 1 to 3,

wherein the al kal,i-soluble resin sB) has a_group
r epr esef€d2Byathe SPOMPAR HESH-Br hBI ol imamr LAt e hrough
r @PICIGRLS ?’%%&1%f %éﬂ%é‘ﬂléé’i{% Bof | a)p@iyﬁériféﬁie

30 one of e termnals ‘of a polyner chain
c@lnnsstalttunanﬂgi tdmpcainidland dram| @ wesdhnt e (MPplecular

wher.ein Z' _is a hy Qgen ch ne ato ar box
g?”éeulﬁhtGQm ctyeéfr?los gr Olf%fai aﬁ%ﬁ@‘? oh\g La‘{}?%%ug%(ticbléogei/
C pielytie 2l i@TS ,chrowsd e hyarofet | ©o el ocsy dom. gr oup

having 6 to 20 carbon atons, nonoval ent heterocyclic
group having 3 to 20 carbon atons and hetero atons or

a2”Dn°VQE%nEaﬁﬁ%%ﬁcﬁ@%bﬁ% +3Re fg%lﬁsCJ%&@&%tld%ZACégrdlng
R -C (=0 OR -C (=0 (R) 2, -P (=0
- Fa@:c)}am) D, mheafep@l yhcen t;h@murr(n%xs ayeragecholecular weight

e dent | n rou tp 18 carbon
oo SR sy Yt TR R My e b SR ten
rrmm@oaiaeiaigmmtdfc mwrmDmMOmml@ heyimg(® t:os 18
carbon atons. or nonoval ent heterocyclic 10 gro

h&FRRG S$E S £ dbort Rt MihdrHet@rof atilb?'rsﬁlk@\?r’fh“lume

resin (B) is 1 to 2.0.

3. The radiation sensitive resin composition according
to claim 1 or 2, 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 unsaturated compound.

4. The radiation sensitive resin composition according
to any one of claims 1 to 3, wherein the alkali-soluble resin
(B) has a group represented by the following formula (i) or
a group represented by the following formula (ii) at at least
one of the terminals of a polymer chain constituting the

alkali-soluble resin:

i

Z-C—s— (i)

wherein Z' is a hydrogen atom, chlorine atom, carboxyl group,
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the proviso that the al kyl group having 1 to 20 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 and R may be
substituted, Il ZGCGS-) (i igg 15 /mwherein Z2 is
a group having a valence of mderived froman al kane

hawiaigp Lt fo LB NG 96 @i Fha @l 94 P1 heyi P8 da¥BbANGEoms,
of mderived froman aromati c_hydrocarbon having 6 to
ZW%Wntataéﬁﬁ‘atdﬂoWdﬁﬁvﬁﬁﬁoﬁl QﬁPéﬁcféa‘ﬁngnﬁjépl ?f@dcarbon

prnfs RN red HUTMIL RPN i fed £8" 20 barpon
ar&xj:wqoahglrimtmlartom Dh_at mgnfwg\leaﬁ gjlrtg]ﬁ;td\ﬁrﬁ gopi -SR,
rolA9en, pBCTRRER BHE Sk, 1o el ettt

derp e (R)amoan aawlwecf RHEHeC AN havidg1p trQie%%ndently

carbon 25 atonms and the group having a val ence of 'm
déml P&V GRAIP Rereimst yvie |t orgroinh ihamgy 3ikem0l group

atmrgxﬁcg 1%u§§£baﬂtae@oms and M is R égéﬁggin{(}/&oéarbon

nor e. fatiron sensitive resin co
acpanug hgviﬁg 6 ccchai mﬁbomhﬁcmmob:hEOJad:ka]Lensdieﬁ)ém:cyclic

o Tl ] 5 M TR S P 41 AL s

c&m@oyﬁevmabntgh@t t‘ohJQlkSrh'@ﬁ&iﬁ’@Mﬂd@ ? €OBROYRIbon atoms,
represented by the followng formula (1) or (2) as a

néihec FICRC YR Gt Ma el dyeditocadbezigrgly Reving 6pto 20
W?:%rr% Zt ols aéhgergw&%iéh{ f}fetgéﬂ%v& gﬁ#@g %1av9ng 3 to

i's an I ntegér nore

graupthens rgndl R onay? (e agiost At wresd , m)noval ent
alicyclic hydrocarbon group having 3 to 20 carbon
at onsp nonoval ent aromati ¢ hydrocar bon

z&<c—_s—) (ii)

wherein Z? is a group having a valence of m derived from an
-alkane having 1 to 20 carbon atoms, group having a valence
of mderived from an aromatic hydrocarbon having 6 to 20 carbon
atoms, group having a valence of mderived from a heterocyclic
compound having 3 to 20 carbon atoms and hetero atoms or group
having a valence of m and a polymer chain, with the proviso
that the group having a valence of m derived from an alkane
having 1 to 20 carbon atoms, the group having a valence of
m derived from an aromatic hydrocarbon having 6 to 20 carbon
atoms and the group having a valence of m derived from a

heterocyclic compound having 3 to 20 atoms may be substituted,

and m is an integer of 2 or more.

5. The radiation sensitive resin composition according
to claim 4, wherein the alkali-soluble resin (B) is a resin
manufactured through the iiving radical polymerization of

a polymerizable unsaturated compound using a
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group having 6 to 20 carbon atons, nonoval ent

het erocyclic group having 3 to 20 carbon atons and
hetero atoms or 10 nonoval ent group having -OR, -SR,
-N(R)2 or a polyner chain (R s are each independently
an al kyl group having 1 to 18 ,carbon atons, alkenyl
group having 2 to 18 carbon atons, nonoval ent

AR QIR G B IRGA D Wb Al MM G Snt O3 11§¥/C@15@090110 ing
atons or nonoval ent heterocyclic group having 3 g
cdchomles @tlory al® et e on@lers)anhedipht donbrod agent:

group havi a valence of p derived from an al kane
having 1 te® 2 0 .carbon atons, group having a val ence
of p EQL! %é 1arogstic hydrocarbon having 6 to
20 cay bon up having a valence of p derived

froma heterocy I|c conpound having 3 to 20 carbon 20

a%eqrm zheasrgsaa@ﬁnea Qﬁot‘ll? hc%@% ﬁ%mufw?lpf P is an

and a polynmer chain ? e proviso
t Hategesr @itkyll orgmowe, hawdng lig arGaayboraupnsmvime 1 to

At I A I ot Bl P8 o b Sroup

ghesfiitayi iy 26 ¢QrBén CaidMy), abadvalkhe 2Poli®Po¥ dy’itocarbon
het erocyclic group having 3 to 20 atons, R, the group
h&FOWP RVAPENEetBr2) FRFPIRAFITIN APnavaRIMhdEtRyoayclic

t%r%Ql 'CHaQﬂrhgat?% A& G kﬁ%gr ocar% ﬁ%vﬁé@@fg Qéorg% or

dériv froman aromatic avi ng
calobmvadiearm gm@p hhe1ggou©Rhav$R1g N (Rl enceagfoymer chain

i,ved fra het I OC 30 ¢ und havi.ng 3 ta
Zglhatorrs rra ﬁex{cfﬁrbtgly Vo a%r@y% z%%l}ér}é’ °8 1o 18
Waerreion Z&omcl rma:remﬂs giejume:dax}ihg he wedbove ¢oFpath aatoms,
(ii1), and R2 is an alk roup having 1 to 20 carbon

afemevaledtodaPBAL 18] hX%EPF@rH9Br%%WE)d??\GrQHJI§ Ravl hgarbon
att%n%ooﬁaﬁ&%béléﬁ@@%téwﬁf‘br%h%nﬁ&!f?ng 3 to 18 carbon

hydr ocar bon group having 6 to 20 “carbon atomns,
mevrors and hediesiveyense wraup havi ey aggrouphaviamcbavalence

"8 GG B0 o FROENEL 06 LB s g
having a valence of p derived from an aromatic hydrocarbon
having 6 to 20 carbon atoms, group having a valence of p
derived from a heterocyclic compound having 3 to 20 carbon
atoms and hetero atoms or group having a valence of p énd
a polymer chain when p £ 2, with the proviso that the alkyl
group having 1 to 20 carbon atoms, the monovalent alicyclic
hydrocarbon group having 3 to 20 carbon atoms, the monovalent
aromatic hydrocarbon group having 6 to 20 carbon atoms, ‘the
monovalent heterocyclic group having 3 to 20 atoms, R, the
group having a valence of p derived from an alkane having
1 to 20 carbon atoms, the group having a valence of p derived
from an aromatic hydrocarbon having 6 to 20 carbon atoms and
the group having a valence of p derived from a heterocyclic

compound having 3 to 20 atoms may be substituted,
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i ndependently an al kyl group having 1 to 18 carbon
atons, 10 al kenyl group having 2 to 18 carbon atons,
nonoval ent aromati c hydrocarbon group having 6 to 18
carbon atons or nonoval ent heterocyclic group having
3 to 18 carbon atons and hetezg atons), wth the
provi so that the al kyl group aving 1 to 20 carbon
atons, theasnonoval ent alicyclic 15 hydrocarbon group
having 3,ty 20 carbpon atons, the nonoval ent aromatic
hydr —giQuphavi n to 20 carbon atons, the
nmonoval eRt “heter oCy %icQafoup having 3 to 20 atons and
R may be substituted. 20 6. A radiation sensitive

I adler €S iatidom eeepassiaginAl iA €nkoaBBle €BYmaNa (ii),
al kal i -soluble resin, (C) a polyfunctional nononer
aftP ) 45 &0 &lkon EBRUR iRAV IR bafo gehefatppn atoms,

. hkal i s Lo ( _
O sy e e bPnl PP Bl e 20 carbon
r eprasentmandia idrg ayowet ifohpdiractirbpnagratpl leasingreeto 20
of érbeoﬁ ertm' nals of a pm%% chain constituting the

al T A PSRy A iGREY SFE o PeYdRgr > to 20
weigion Mt efidsand otysd Viedes (M moRasall &6t b%r&%;b having
per meati on chronmat ography of 1,000 to 45, 000. 07. A
nettfod IR pr SR nP4 e RANMRY chaidhs(R| $ea¥eseach

co o ; . .  OmPrLS]
e aren SOy S, D PGB B 7148, BLr S TRLEaHEy acoms,
t el kgyury famew onavinwnanee 1€)candothatoadi ambonvalent

sensi tive icaldgenerator

LRl 5, AP Ga) S hev e o Epot &igraon acoms or

di'spersion ai ne

pingrRRta Bent Nee et OE ROl i ¢ Ayrdilp chasohyenttdb N g h€arbon atoms
presence of a dispersant while it is ground. 8. The
r fNAHTE R R INTe: rétth EBRpBEPYisn bbabr8hAgalkyl group.

aa ey of € @ iBcdrbén Catbhsh tBe UsEHoTQ1eRP! Qiicyclic
filters. 10 9. Acolor filter forned fromthe
r 3 Hrkeh girpupehaving 3 to 20 carbon atoms, the monovalent

aromatic hydrocarbon group having 6 to 20 carbon atoms, the
monovalent heterocyclic group having 3 to 20 atoms and R may

be substituted.

6. A radiation sensitive resin composition comprising (Aa)
a colorant, (B) analkali-soluble resin, (C) a polyfunctional
monomer and (D) a radiation sensitive radical generator,
wherein

the alkali-soluble resin (B) has a group represented
by the above formula (i) or a group represented by the above
formula (ii) at at least one of the terminals of a polymer
chain constituting the alkali-soluble resin and a weight
average molecular weight in terms of polystyrene (Mw)

measured by gel permeation chromatography of 1,000 to 45,000.

7. A method of preparing the radiation sensitive resin

composition.of any one of claims 1 to 6, comprising the step



resin conmposition of claim8. 10. A color liquid
crystal display device conprising the 15 color filter
of claim9.

72
of:
mixing the alkali-soluble resin (B), the
polyfunctional monomer (C) and the radiation sensitive
radical generator (D) with a pigment dispersidn obtained by
mixing and dispersing a pigment as the colorant (A) in a

solvent in the presence of a dispersant while it is ground.

8. The radiation sensitive resin composition according

to any one of claims 1 to 6 which is used for color filters.

9. A color filter formed from the radiation sensitive

resin composition of claim 8.

10. A color liquid crystal display device comprising the

color filter of claim 9.



