i 1 BESCRI PTION RADI ATI ON SENSI TI VE RESI N COVPOSI TI ON AND COLOR FILTER 5
TECHNI CAL FI ELD The present invention relates to a radiation sensitive

resin composition useful for the manufacture of a color filter for use in
transm ssion and reflection type color liquid crystal devices and col or

i mage pick-up devices, a 10 nethod of preparing the same, a color filter
formed fromthe radiation sensitive resin conposition and a color liquid
crystal display device conprising théESIRIPTIONer. BACKGROUND ART 15 As
means of forming a color filter by using a colored radiation sensitive
resin conposition, there is knowmmn a nethod in which a coating filmof a

col ored radi ati pADTA®NSN! E¥RSTESI/R REAPNS cbiMPDSTS TON ARG edIARSWSITEAL € or a
substrate conprising a |ight screening |layer having a desired 20 pattern,
exposed to radiation through a photonmask having a desired pattern shape (to
be ref erreg tgt.fa{ T EXROSIH S b herei nafter), developed with an al kal i

devel oper To di'ssolvé and renobve an unexposed portion and post-baked in a
clean oven or on a T ppkakatsinvent Dowbiediatezotora padehsibned@is 25ive® JP- A
2000- 329929 and JP 3639859). Since substrates used to forma_color _filter
are beconi ng IeFercemPFHel ol vt EphI VrdgnanrbarirrenctsansPiPrye resin

conposi tion i Sfﬁﬂ%)fif@rfﬁé’é“ SR E‘r&%rﬁié‘%ioﬁ%n&‘??@?i@@twﬁ Egg?f’ébﬁb?” on

the center of a substrate 30 to slit nozzle coating using a s -di anet er
liquid ejectidmagyiottdystfal Gpplsengndeokel atnage seick tupyeleestas, a
conpositi e

. In the latt | i.t | ti t i t f th
Taui d e 88t 1 GPEET (P FEPRRAPS  SRe Sl ot SOt RE T hEl ek Mo TEEhEF O T esi n
conposi tion oft£di €7@k NSedsitive resin composition and a color liquid

crystal display device comprising the color filter.

BACKGROUND ART

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

20 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

25 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

30 toslitnozzle coatingusinga 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



arount! the end of the nozzle after coating. Wien the resin conposition
becones dry, it is dropped on a color filter as dry foreign natter at the
ti.-me of next coating and greatly reduces the quality of the color filter.
Therefore, a jet 5 of a cleaning solvent is applied to the end of the nozzle
before coating to clean it. However, the reduction of the quality of the
color filter by the dry foreign matter still cannot be prevented
effectively, tdmrely tdwmusndgod greatozzlalwdfittieon coatgmaducWhehnetde ndsio cope
with this problem a . radiation sensitive resin_composition for.colaor
fi1ters which SEE HERAb AT ChY ol bl BETRPET ahe, CPRSE T 5L ERT i
solubility in @elmaning mdoeantatevar afimer oftnést deb£EiNG HOWV dregeryand.
Long service life is desired for a liquid crystal 15 display device,
conprising a diBICes Ithe duadd thetr 46 FeAeRt flﬂB?rt-heTIB%Fﬁgﬁ@epr%vJﬁ%i ng
capabi l i tycof I fidt i 100: Shr rim - 1ng" is
a kind of (S:Ii sp f;;a %ﬁr}leﬂ%f%lvé%ﬁq{g%% 1%:I)(?sp %ygrggvégeﬁ%%%ﬂfg
phenomenon t h&tefare mage 1k twhicdleaghadl.d Howeberdi shéayeducsidnspf ayteel on

the screen, or a black or white "fog" is .displayed qver .an i mage whi ¢
shoul d be i SPTHREEY frfo CREUSEIBE § hiECRHRASBE Y EOTRAB: BRFERT AE bt | ovs.
That is, chargethddPud tpesvecody adnedot v i|Ui gherysiabsusphgad LoEgtt he

liquid crystals 25 and a potential difference applied to aligh liquid
crystal nol ectgdect somotn rpfedadtheyiie¢bd. a certain period of tine. It has

recently en found .t hat .i rifi onl re. praod .at fhe. tinme
of manuf agﬁuri ng |i cﬁﬁ 808%32%%&%%5 g%éngﬁ‘bu‘% réldggecslggkg?ﬁ%%g%ﬁg IlFehs}I@]e of
the forned col@smpaditidr efor Aso s of Dbes H WA 12060 B2H091 11 ¢y 1 wi tkihown
that this phenonmenon can he effectively prevented by_increasi n% the purity

of a pignent. HEREAEHIBSAHEN P IS d§ By IBeSCHBPL V&Y 1B? s
other than the;pi gBNteLONt M ACH {P is dried is now in demand.

Long service life is desired for a liquid crystal
15 displaydevice comprisinga color filter, and the requirement
for the burning preventing capability of the color filter
is becoming stronger.
The term “burning” is a kind of display failure of a
liquid crystal display device and a phenomenon that an image
20 which should not be displayed is displayed on the screen,
or a black or white “fog” is displayed over an image which
should be displayed. The cause of this phenomenon is
considered as follows. That is, charged impurities
contained in liquid crystals spread into the liquid crystals
25 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
30 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



3 the radiation sensitive resin conposition, it cannot be said that
increasing the purity of the pignment can al ways prevent the above
phenomenon conpletely. Then, the devel opnent of a radiation sensitive resin
5 conposition for color filters which neets the requirenent for high
product yield and is free from"burning”" a8 the tine of manufacturing a
color filter is strongly desired. D SCLOSURE OF THE I NVENTION 10 It is an
obj ect of thetheesadiathormdnsmiltioyeregiidecompeailt aonor ts easinpitviee rsesiich

conposition \M%ll,%} can gr gvide . a_col t.er

, fil f. f " i hi gh
Totuct i ol dthat FREBASYRES e iRy bF S pucfine Sah THIAYS Brelinte | o

met hod of prepakl RGHRE pRAdnaRH adnfledilsFtive resin 15 conposition. It
is still another object of the present invention to provide a color filter
free from "burni ng" ThePmefher éavel aemanbverl radiadian derpangte v gigpin

conpositi a l.ar... 14 qui yst:al,. i dev] risj
FiTer. 20 F POy e i oA e e i Ao aEeTE:, R T Shildhidhe
i nvention ar e fatrt hi gecprydwect gdiedd and sensireeveroesSiburrcongbaitt tloa t ime

conprising (A) .a colaorant, (B) an alkalji-soluble resin, ( a
pol yfunct i onannﬂWIaC&ﬁ’tfl%ﬁg % Tat 'J&ﬁe%é%iﬁﬁw&aﬂi%%?lﬁ%ﬁer ator,

wherein 25 the alkali-soluble resin (B) is manufactured through the |iving
radi cal polynerization of a polynerizable wunsaturated conpound and has a
wei ght aver ag®@TBl&SWRE ORVAIHFhtINVENTEIGN of pol ystyrene (Mny) neasured by
gel per tion chrapat.ography.(G2C) of . 1,000 to .45,000. .30 Secondly,. the
above objri@ts and a \t}aﬁtsa&?s C%)fj(etcﬁeOfprttlal ek SR En T e Tt Oaipr{é%y lt%? a
radi ati on sensi tiadd e seeIRASId i@ G0 MIMpTIIG (0N whit PaaniprdB)dean

al kali-soluble resin ,iC) a_pol yfunctional nononmer and (D) a radiation
sensitive radifc§P1gEnEi AfeF fx@erieign "burning” at a high product yield.

It is another object of the present invention toprovide
a method of preparing the above radiation sensitive resin

15 composition.

It is still another object of the present invention
to provide a color filter free from “burning” formed from
the above radiation sensitive resin composition and a color
ligquid crystal display device comprising the filter.

20 Firstly, the above objects and advantages of the
present invention are attained by a radiation sensitive resin
composition comprising (A) a colorant, (B) analkali-soluble
resin, (C) a polyfunctional monomer and (D) a radiation
sensitive radical generator, wherein

25 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
permeation chromatography (GPC) of 1,000 to 45,000.

30 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



4 the alkali-soluble resin (B) has a group represented by the fornmula (i)
which will be described hereinafter or a group represented by the formul a
(i«i) which will be described hereinafter at at |east one of the termnals
of 5 a polynmer chain constituting the alkali-soluble resin and has a wei ght
average nol ecul ar weight in terms of polysttyrene (My) neasured by gel
pernmeati on chromat ography of 1,000 to 45,000. Thirdly, the above objects
and advant ages of t%ﬁ“ﬂ@lﬁﬁéééﬁﬁﬂﬂﬁﬂéhFﬁ@ﬁnaﬁg)abﬁ&iﬁeﬂr%ypar%@%$ﬁﬁp d

preparing the l.adl op: i Ly g I gy . 1l X e
al kal i - sol ubl ebifgg?/‘% f(r%%\ﬁféhe%)zl y iuénll(l:;/vi?loingIsﬂ)ér]rt)cmrj}l‘%)m&*r %J)i qg%ggl%étggd{)gti on
sensitive radixalrgenerepoeséedi by vhei foentladi(sper shdnhobtiailned by

m xi ng and di sper si i gnent _as 15 the colorant (A) in a solvent in_the
prese%ce of a %ﬁﬁiﬁééhﬁgﬁkﬂW%;??ri%tg?%uﬁﬁas?nOT%éo%o%??ht%¥%k%?ifh%fabove

obj ects and adyjguipRersr aifecoiSSERieinyofhe oM de] akbaiped bysiheagiove

radi ation sensitive resin conposition which is used for color filters 20
(to be referrdirs e veightdivariage Beherulat waidht dorprigns odrooivst roene

filters" hereipafi . fjfit . th | S _an ages
of the presentnﬁﬁbggﬁ%##%éggﬁ ?% ﬁggh%%%%O%oﬁggg&%Engaﬁé&hgg gf§§§1 ée
radi ati on sensdgjov@ resin conposition for color 25 filters. In the sixth

pl ace, the above objects_and advantages . of the present invention are

attained by a col or THAY  rYRt1APOWE sPPIS R VILR RVVPPFFAF PRetBBove
color 111580, prOsHEST Mk fdR GARRYL Mo P HE YN LB, 1884 R BSCHhe
invention wl|" be described in é%tall her el nunder. Radi atTon sensitive
resi n conposi talove -r{d)atbbnreensitive resin composition by mixing the
alkali-soluble resin (B), the polyfunctional monomer (C) and
the radiation sensitive radical generator (D) with a pigment
dispersion obtained by mixing and dispersing a pigment as
15 the colorant (A) in a solvent in the presence of a dispersant

while it is ground.

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

20 (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

25 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.

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

Radiation sensitive resin composition

- (A) colorant -



5 Thé colorant in the present invention is not particularly limted and may
be a pignent, dye or natural coloring matter. Since the devel opnent of a
hisgh-purity and high-transm ssion col or and heat resistance are required
for 5 a color filter, a pignent is preferred, and an organic pigment or
carbon black is particularly preferred. Exanples of the above organic

pi gment are conpounds classified into a group of pignments according to color
i ndex, speC|f|caII?h@oﬁﬁdﬁﬁ@§th@ﬂ dpe; R SfsENtoWinEIEol Bt dsdext 10 (C.1.)

numbers: C. | \49;1 Pi Egmﬂg rwg [ g[%m:
Yel | ow 14, C 'pa ment W"gl%efgajgdi G men %\} ow 2(55/EJ (?J'P I"grrent
Yellow 24, C collorzj?lg;mentei(el | DinS4 tlﬁ dievémgpmaht ofelkl inghSpufity aﬁ’lcgrrent

Yellow 83, C. I|., Pl nment Yel |l ow 93, 15 k ment Yell ow 109, C. 1. Pignment
Yel | ow 110, ch| h-Sirshshi s qnGri 88, art‘si eaﬁ.%ﬁeﬁt%w Gke15eauered frﬁfrgmsnt

Yell ow 1505 Cg col%rg@ﬂtte\éel l aWpigdent ik p%e&@%‘}tedYel AWV o rgdnile
Pi gnent Yellow 155, C. 1. Pi gnent Yél | ow 166 C 1 Pignent Yell ow 168 and

C.|. Pignment Ydldmemt2br, zrhon blRidners parlaimﬂ&rn(lpr@fglmed Orange 13,

C.l. Pigment Orange_14, .C. | ment (range 24, C.l. Pi nent Orange 34, C.
" b grent o ange JEXER1ES i i el Bt Hiomsriane GPRgRdR,
C.I. Pignment Qlangs #iad tnto a{:’ggﬁﬁptom@ﬁ@n%@ ac&‘ofdlﬁgg:rﬁiabl@faﬂﬂiie}éw C.
. Pignment Orange 61, C._|. Pigment 25 Orange 64, C. |. Pignent O ange 68,

C.1. Pigment @Rﬁﬂjef mllyccqmpqmrgﬂffbrha\er%gféﬂerlfoldcpw1wg%h@rdda%% 72,
Cl. Pig 5|t q?qe Cl. Pigment Orange 74; C. 1. Pignent Red 1, C l.
Pi gnent Red C gment Red 5 C1. Pignent Red 17, C 1. Pignent Red
31, C. 1. Pi grm:ntI .Redgmat3Pel Tow.12R) gnEntP:Rydeﬂﬂ Ye( law PRgnenI . Rtacgrﬂeﬁﬁ; Cl.

Pi gment Red 123 C.|l. Pignment Re ignent Red 149, C | Pi gment
Red 166, C. 1. YSigm¥hti4re fesplemﬁntp?aﬁéﬂw Réd 470: PrITenty; Yiklhw F%’ég 171,

C.l. Pignment Red 1P3gment v&108%8Ms Redr. pigment Yellow 31, C.I. Pigment
Yellow 55, C.I. Pigment Yellow 83, C.I. Pigment Yellow 93,

15 C.I. Pigment Yellow 109, C.I. Pigment Yellow 110, C.TI.
Pigment Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment
Yellow 150, C.I. Pigment Yellow 153, C.I. Pigment Yellow 154,
C.I. Pigment Yellow 155, C.I. Pigment Yellow 166, C.I.
Pigment Yellow 168 and C.I. Pigment Yellow 211;

20 C.I. Pigment 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. Pigment 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

25 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

30 32, C.I. pPigment 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



176, €T 1. Pignent Red 177, C. 1. Pignent Red 178, C I. Pignent 6 Red 179,

C.l. Pigment Red 180, C I. Pignent Red 185, C I. Pignent Red 187, C 1.
Prgment Red 202, C. 1. Pigment Red 206, C |. Pignent Red 207, C. 1. Pigment
Red 209, C. I. Pignment Red 214, C . Pigment Red 220, C. 1. Pignent Red 221,

C.l. Pigment 5 Red 224, C.|. Pignent Red 262, C.I. Pignent Red 243, C.I.

Pignent Red 254, C. 1. Pi glgent_ Red 255, C 1. Pi gI{r[ent_ Red 262, C. I. Pignent
Red 264 and CRed Ri7$mert- RedBmentcRed midfhert- M digment ®9d H{[ymuI Vi ol et

19, C.1. Pigmyigmefitokel 28y, € lx. BighRak b8l £82 2% 1C bigheateRig\igd et 32,
10 C.I. Pignent "Violet 36 and C. 1. Pignent Violet 38, C. 17 Pignent Blue 15,

C.l. Pignment Bl.de P5g8enC RedPghent. I.BPugmébtRed 209 ,PCgienPifhert RKed,
C.I. Pignent Bl.ue 0_and. C. 1. Pignment Blue _80; C | [ n en 7 and
C.1. Pignent g'lgenQBé: n‘%éﬂﬁe.rln? Rﬁdg%ﬁt r%\/vﬁlgg‘egﬁap‘%fflz.%qgi Grrglsp BT 25;
and C. 1. ®i g 2Blsack I and dmdnt Rictment Black %idadntofrddiesss or@ani c
pignments, C. |I. Pignent Yellow 83, C.I. Pignent Yellow 139, C |. Pignent

Yel | ow 138, ChigmepitgRedt2¥e} |1Gw 1509ment. Refigieht Cvdl | Bwareot Bed 263 gent
20 Red 177, CJ .. Pi i { 13 C. 1. Pignent
Bl ue 15:4, C Ié.' IPi ﬁ%ﬁ%%%‘l Ca&lq .gP?gﬁpElnqrﬁs%%e%édf%& . Pignment G een

36, C. 1. Pignentt.Veabeken23vi€let. 1 Pi@mentrigblamd 6QocaetCib, @ granignBinte 80
is preferred. The above aqrgani i may be used alone or_jin

t I ] 25
conbi nati on ofV 43¢ %R 3mofe, .a:qggE.Ie gg&;éeﬁfzan ©r farP tIPFYHEOL NP Zar bon
bl ack may; ! S@: he USpherdt VS 4 E5EMUnd TWeRt | Blymde vAdiati 98, sensitive

resin conposition can be prepared by a suitable nethod. When a pignent is
used as the cdl.dra®igment 8lpeeflsr abl ¥ .nPxededd BhdedlSp2r sedli rPigmmitvent

in the presence of .a dispersapt —while it s gr d%fy\aba?rriléor roll
mll to pr epaﬁagL a grgr‘re t d?]gb%?gltn&v\lﬁ c]ﬁsleg %‘ﬁgh )?5‘8“% RUPHRO an
conmponent s C.I. Pigment Blue 80;
C.I. Pigment Green 7 and C.I. Pigment Green 36;
15 C.I. Pigment Brown 23 and C.I. Pigment Brown 25; and
C.I. Pigment Black 1 and C.I. Pigment Black 7.
Out of these organic pigments, C.I. Pigment Yellow 83,
C.I. Pigment Yellow 139, C.I. Pigment Yellow 138, C.I.
Pigment Yellow 150, C.I. Pigment Yellow 180, C.I. Pigment
20 Red 177, 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
25 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
30 and dispersed in a solvent 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



(B), (O and (D) and optionally with an additional solvent and other
additives which will be described hereinafter to 7 prepare the radiation
sensitive resin conposition. Although the above di spersant used to prepare
t he above pignent dispersion may be a cationic, anionic, nonionic or
anphol yti c di spersant, a dispersant which zonprises a 5 conpound having an
uret hane bond (to be referred to as "urethane-based di spersant™

herei nafter) prepaskethedradihéisbovengrétivene-asdsed alicsysartsiant. i s

represented by the | a, R~ NH . (R.and R are each _an al. phatic,
alicyclic or aromat %‘ﬁ%ﬁgl\}aqré%?gg%esacﬁmseﬁﬂt BFSQnﬁ%p‘ngBﬁE,eat}i%az’ﬁéfet he
pol yval ent or gagmendr @UBpksshondedy tive aa Walibriay] B idMihenhowiitiangbond

or anot her groupé That is, the wurethane bond may exist in a |ipophilic
group and/ or 2MPAPSFRILI ElgPEuFadsnt & AESPER samE Whaiaweasdedisper sant

or the main C%ﬁ@oﬁﬂﬁl B%vihge ﬁhg{&%t?x%nteh%o&'{de.t(*%%”%'eb% ﬁ%éﬂiéooea{déa”t’ and
further one or re urethan 8on S can exi st in the udrethane-base
di spersant. Wiamethanerbased diepeasantyomeds edma fadrst et gre fidrered.

ur et hane- based di spersant, the roups bonded to the urethane bonds_nay be
the sane or di fferEHF.a%vel'h’ée&g’étrﬁﬁt%%gasaﬁﬁé%ah% HEPIEHNSARY e, a

reaction produgk ¢braudhl ROGKARBILRANAROGHA R I:3QCYKANRAL @&n and dhAol yester
havi ng a hydroxyl group at one term nal and/or a polyester having a

hydr oxyl grouplatybédtle erpromalts.c Fraepstenbfon helyivasenyarganiagrouy,

benzene dii socyanates_such as benzene-1. 3-diis ate and .
benzene- 110 dPPEoEYaat S AE S CodoanRe b BT E3' S H¥lp having

t ol uene- 2, 4- dahsebganat-erhhokelUdaed? o Gnicteeyar@icip) . That is, the

t ol uene- 2, 6-di i socyanate and tol uene-3, 5-di.i socyanate; and other aromatic
di i socyanat esUSGEH3RE RPrEndayi e¥dSFandt és 3@ 14§ iggroup and/or

EIL., g: ig: :2:: :23’, gyg%??ggég%g%%up Lontiyheler? tﬁ'eqifesﬂ'?é/r?@%fsed dispersant
or the main chain and/or side chain of the urethane-based

15 dispersant, and further one or more urethane bonds can exist
in the urethane-based dispersant. When two or more urethane
bonds are existent in the urethane-based dispersant, the
groups bonded to the urethane bonds may be the same or
different.

20 The urethane-based dispersant 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

25 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

30 including 1,2-xylene-3,5-diisocyanate,
1,2-xylene-3,6-diisocyanate, 1,3-xylene-2,4-diisocyanate,
1,3-xylene-2,5-diisocyanate, 1,3-xylene-4,6-diisocyanate,
1,4-xylene-2,5-diisocyanate and

1,4-xylene-2,6-diisocyanate.



1, 3-xyl ene- 2, 5-di i socyanate, 1, 3-xyl ene-4,6-diisocyanate,

1, 4-xyl ene- 2, 5-dii socyanate and 1, 4-xyl ene-2, 6-di i socyanate. 8 Exanpl es of
t he above triisocyanate include benzene triisocyanates such as

benzene-1, 2,4-triisocyanate, benzene-1,2,5-triisocyanate and

benzene-1, 3,5-triisocyanate; toluene triis®cyanates such 5 as

tol uene-2, 3,5-triisocyanate, toluene-2,3,6-triisocyanate,

tol uene- 2, 4, 5-trii sBepapaes odniheobbenNe- 2ra i6ocyiinsd®y dmatlerdea dk notemesr

aromatic trii S, +34C tr|| tesmludln
1, 2-xyl ene- 3, }-I%g?%rl I soc;tl:aeﬁc’atsél%%éy %% Xy Tehe- ?'64” lrjisl‘%o\{:%%
1, 3-xyl ene- 2, Hehzkhici- aqczy@l@&&&woby&d@ﬂ@m& 4,6-trii socyanate

1, 3-xylene-4,5,6-triisocyanate, yl ene-2, 3,5-trijisocyanate and 15
1, 4- xyl ene- 2, @eé‘—zﬁﬂe'éo@yéﬁé:trélsﬂ?é’s?@adﬁq'sdh‘%ﬂé%?é}eést@fﬂeﬁ‘??yq%%@%rﬁ#‘é% nay

be used aéongsortollﬁeqloen@ natd_q-;afs Jo Al J1ore.  Exanpl es of the pol yester

havi ng a hydroxyl group at'~ ‘one term nal and the pol yester having a hydroxyl
group at 20 hoflluenerma, Gal@ummqu,adiaﬂnﬁmdreﬁum,gsatfwmmyinagtr@up at

one termnal or th term_nals such as oI prol act qne haV| a hydroxyl
group at one ta«‘é‘fim%f?glue&e @0 &g %cﬂ cﬁ ’gjf

hydroxyl gr 0UIQr§HsQ>’Eb§;a&ﬁM@§“QJuckP%@@Eﬂér% fﬂﬂas_s%%ﬁéé/p{&@l&iﬁ% one
havi ng a hydroxyl 25 group at one termnal or both term nals; and

pol ycondensat iLleR - Xydlepestlerds Srdnidgaryapdtexyl group at one terminal or both
e el syguct 3% R e el gls having A hydronl oroup o one
group at one 30 3t-&fMemal- 201 ,tﬂ)tﬂrﬂle!dﬁy‘aaaiase
1,3-xylene-2,4,6-triisocyanate,
1,3-xylene-4,5,6-triisocyanate,
1,4-xylene-2,3,5-triisocyanate and
15 1,4-xylene-2,3,6-triisocyanate.
These diisocyanates and triisocyanates may be used
alone or in combination of two or more.
Examples of the polyester having a hydroxyl group at
one terminal and the polyester having a hydroxyl group at
20 Dboth terminals include 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
25 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
30 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



These® pol yesters having a hydroxyl group at one termnal and these

pol yester having a hydroxyl group at both termnals may be used alone or in
cenbi nati on of two or nore. The urethane-based di spersant in the present
invention 9 is preferably a reaction product of an aromatic diisocyanate
and a pol yl actone having a hydroxyl group & one termnal and/or a

pol yl act one having a hydroxyl group at both termnals, particularly
preferably a ri@pménrpbd&u@traﬂctstqropuedecm¢%@¢yanametQQdimW@¢actone

havi ng a hydrox e m n /Q VS rolactone havi n
hydr oxyl gr oup aci ab%fcﬁ ea(r%rﬁoﬁ'g sﬁae‘grﬂa%%} e@]&t‘fm%f ‘tﬁﬁane %%%e%eﬂnsrb% sant
as trade namesmd et Lajq:cﬁlﬁmttxyrké&iamdg&swbwﬂogfoﬁpw& cberie 10

Japan KK), EFKA (of EFKA CHEM CALS B.V.) and D sparon (of Kusunoto Kasei
Co., Ltd.). THEWBIRMS a R HGEC AR RFelRTYPLY i d Ferrkler pﬁeﬁygr-ypéne

(My) neasuged érzse']fxe@:&b%flﬂs%% rekRABRS gt SPEES erHa tf@? 6 % 000.

invention is p ly 5,0 0 to 15 5 , nore pre
The above ur etdranep bets esheli tsgpem @t sarm@&obepmﬂs)edala:tohectonel havmrdgl aat i on of

two or nore. A th). acrylic_ dispersant conposed of a (co)polyner of a
(meth)acrylic rﬁ%‘?@% %%oaﬁ)r%(?'g?r%%lr'&%nnﬁ% 20 dispersant. Exanples of
the (meth)acrylic dl%pslaﬁ &6 tHAdere RS- A WASL éﬁ@éx@ﬁ’@@o@ré‘&g

Di sper byk2001 (of BYK-Chem e Japan KK). The above (meth) acrylic

di spersants nmEaWRS sed vileo pd spesbyk lied éadbphapez-shybﬂﬂ\NbOBrB%T@lemi@
t f t
S?gggragl y 100ﬂf$;ﬁ§p I%%giby&mgéﬁﬁ?r&n%@%ﬂbrgera cge[?%}ggﬁ%% E)arts by

wei ght, much rousunsted eaddy Cd. [ oLTd. parts by wei ght, partl cularly
preferably 10 to 50The weight average molecular weight in terms of
polystyrene (Mw) measured by GPC of the urethane-based
dispersant in the present invention is preferably 5,000 to
15 50,000, more preferably 7,000 to 20,000.

The above urethane-based dispersants may be used alone
or in combination of two or more.

A (meth)acrylic dispersant composed of a (co)polymer
of a (meth)acrylic monomer is also preferred as the

20 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

25 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

30 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 1iquid radiation



30 parts by weight based on 100 parts by wei ght of the pignent. Wen the
anmount of the dispersant is larger than 100 parts by weight, developability
may be inpaired. The solvent used to prepare the pignment dispersion nmay be
identical to the solvent used to prepare a liquid radiation 10 sensitive
resin conposition which will be described 1hereinafter. The anount of the
sol vent used to prepare the pignment dispersion is preferably 500 to 1,000
parts by wei gfensigriere 5refiat G IMPGS pon dﬂf%@'lp‘&#lg by desghibedsed on 100

parts by wei g;%tj__qtf ignent. To prepare the pignment dispersion by using
a bead mll, g aessnaflj%ge s or titania beads having a dianeter of about 0.5
to 10 nm are used t Cha amanttdospehs esal yergnertedntoedrephuti the Ibh gt | Si ng
a pignent, a splvent and.a di spers whi | e Eg is.,cooled with

t preferabl
cool i ng wat er R 49k S PRe ﬁ'r'fél% sVl 'ic?/qq RGIT& BY oY1 BB peiRfe i s

pref erabl y550 gy :80-2610f 70te t62D861 byre dheeidHn RRtd Ba 1@68;9@%1:9%%“6
pi gment m xed solution’injected is preferably I5 about 20 to 50 % of the

capacity of theight offHdhe rpamenrft.tine is preferably 2 to 50 hours, nore

preferably 2 to 25 ours. To .prepare the.pignent dispersion Si a roll
e Threeorol| T PFERRTS TiEBIGRehta bl of HoRETL8 T Rl L e e
the pigment mgedsdaidsobrpt et enabl yeads Ilaing & déaake@rbEhalseet i g Wat er

or the like. The interval between rolls is preferably 10 mor less, and the
shearing forceq 300 ePECABF§A UL X 10 G} FPSESS Fhd IMeTdahingdt ot kon

e T e L
a resin (to bemigferitedis ccasled egitth (Bolihereanafter) thhi thke.

In this case, the filling rate of the beads is
preferably 50 to 80 % of the capacity of the mill, and the
amount of the pigment mixed solution injected is preferably

15 about 20 to 50 % of the capacity of the mill. The treating
time is preferably 2 to 50 hours, more preferably 2 to 25
hours.

To prepare the pigment dispersion by using a roll mill,
a three-roll mill or a two-roll mill is used to mix and

20 disperse the pigment mixed solution preferably while it is
cooled with cooling water or the like.

The interval between 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

25 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
30 1is 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.



30 i manufactured through the living radical polynerization of a

pol ynmeri zabl e unsat urated conpound and has a wei ght average nol ecul ar
weight in terns of polystyrene (Mv) neasured by gel perneation

chromat ography (GPC) of 1,000 to 45,000. 11 Preferably, the resin (B)
serves as a binder for the pignment (A) andihas solubility in a devel oper,
preferably an alkali devel oper which is used in a devel oping step for
manuf act uri ng a col Breferabiy, Theeressin( B) isgrfes axanpiendex daresihe

havi ng at | east _one.,acid functional o] such as ., a _carboxyl grou
carbogylic anhydPFEs gbguﬁngrhﬁﬁeﬁ8ﬂgélgﬁ§gr89y? S?XSEPPEEdygfggﬁrgpégholic
hydroxyl grougn(&besei aevélbpeetwenah 0§ aussd and aald@@@qldpiﬂ@y@rt%ylfo&r oup

are generally referred to as "al kali-soluble functional group”
her ei naft er) , "BREfaFEBI} NG 63O NEELTH- be Ther Bepel B 45, FoIf kFBMPIEI ubl e

copol yner "y heé%@éﬁhehévgkgaaﬂoEXE{EU 68 'QciH”%gquE%ﬁﬁfg%%g”%u*&%‘”aﬂ,g an

aci d functional group an anot her copol ynerizabl e unsaturated conpound. The

al kal i - sol ubl & cepbbyger girsupr, etardbikyld ccapblyirdde Yoo dre prafreslried to as

"al kal i - sol ub] e .copol yner gl)éﬁepereinaf er) of a mpnoner mxture of (bi) an
d

: (
unsaturated EXPBBXYH 8T]E 8F 3R BhSaPGLiCelYERPEYYy BrOURNHERSEe  (to

be referred tg.ag “fuﬂéﬁti%hatlegr%@sgoa&@ Ghickbho1N® ¢lyeaid:8f) Adid hdle anot her
copol ynmeri zabl e unsaturated 20 corrpound (to be referred to @ "unsaturated

conpound (b2) yenhepdilyareéeyredxboplies adkalie amisdile fued toomedugd oapi”)

i nclud b | i Ld h h i id
crotontc B arChELRREFRRLr Pratheri fn SoRebn R (TR 0% S T

di carboxylic agildalandocanbyer tépsliheredieteithafesr Mdeld poagindrirabeieC
anhydride, fumaric acid, itaconic acid, itaconic anhydride, citraconic
aci d, citracoHP&ahHEREEAdEOMRRYIRe FRVERIT adc el dufsmdiriansd IRaraskyl i c

aci ds having another copolymerizable unsaturated compound.

The alkali-soluble copolymer is preferably a copolymer

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

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

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

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

30 monol (meth)acryloyloxyalkyl]lesters 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



three or nore carboxyl groups and anhydrides thereof; 30

nmono[ (et h) acryl oyl oxyal kyl | esters of a pol ycarboxylic acid having two or
nore carboxyl groups such as nono[2-(nmeth) acryl oyl oxyet hyl]succi nate and
nmono[ 2- (et h) acryl oyl oxyet hyl ] pht hal ate; and nono (neth) acrylates of a
pol ymer having a carboxyl group and 12 aihydroxyl group at both term nals
such as w- carboxypol ycaprol act one nono(neth)acrylate. Qut of these

unsat ur at ed G@dp@@n@xY¥bg¥9upnethpoabryermina&SdsunhnaEZ (et h)
acryloyloxyethyl%sgccina e and MFcarbox§poI rolagﬁone
mono( net h) acr§T GREPSFEPOPEFEPER!EFEYFr BP RETXBEFE -unsat ur at ed

conpounds (bl) may @Qt@ieﬂl@é@nﬁsaﬁﬁlrtafte@%’@mp@hh@@ (@1)t, Womet hnREey1 Exanpl es
of the unsaturated conpound bZé include 10 aromatic vinyl conpounds such
as styrene, aa%@hymog@%eﬁ@eth QALY BXYSKYrER¥L] FURgdRakPsBffene,

D Y Or OXY 8t Y1 88 o QN X B TEL XS MRS MK OR K HEkhy] styrene.

p- hydr oxy-a- net styrenesul Vi nyl ol uene,
n}V|nyItoIuenparplauhgtlplpeeéertédp chlorostyrene o- met hoxystyrene,
m met hoxyst yr ene, %EQE hox st¥rene - | ben

| methyl et her
m vi nyl benzyl net hyl ﬁ§PBéﬁ?9‘| H’\‘Wn‘i%/ h(gflt) %Gyﬁ%g’irsﬁéni}f’aﬁyci dyl

et her, n}V|ny&pepﬁy&ghyghgyhoﬁtBgrtw@ngrpmgkgylbenzngIyC|dyI et her; indenes
such as indene and 20 1-nethylindene; N-(substituted)aryl mal ei ni des such as

N—phenylnalelnlde EK@ﬂP@@Bo&?ph@@ymmﬁﬁbunﬁﬁ@d C@Np@hydréhybhenyﬂndhelnlde,

N- p- hydr phen lelnld hy hen | ei

N ot o OonCRY HRELE AL QGHIR g UE AR G-methylstyrene,

N- o- met hoxyph@nuj/ﬂﬁbﬁyﬁt§6en85 N-hydebhgsyylnemgl mpl-aydrdeyamgrene,

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

N-cycl ohexyl n@’r%ﬁl@ﬁr@léy anBeEBHbAGHEEEShali Ry dxorYe heshyIlefEYIgNeup at a

term nal p-hydroxy-oa-methylstyrene, p-styrenesulfonic acid,
o-vinyltoluene, m-vinyltoluene, p-vinyltoluene,

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

20 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,

25 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

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



of ac*polymer nolecular chain (to be sinply referred to as "nmacronononer"”
hereinafter) such as polystyrene, polynethyl 30 (neth)acryl ate,

pol y-n-butyl (nmeth)acrylate and pol ysil oxane; unsaturated carboxyl ates such
as nethyl (neth)acrylate, ethyl (neth)acrylate, n-propyl (neth)acrylate,
i -propyl (nmeth)acrylate, n-butyl (meth)aagylate, i-butyl (neth)acryl ate,
sec-butyl 13 (neth)acrylate, t-butyl (neth)acrylate, 2-hydroxyethyl

(et h) acryl at éme2hhndrytppeopyl-blrytlh)(@erth) atcery 1 a3-ehy dr-wydrapyd thy 1

(met h)acryl at - hydro ut yl th)acryl ate - hydr oxyhut yl

(met h) acryl at Z?‘egh2¥ﬁ§gﬁé£§bu?ypg'%%@§ Q'I%at(g‘,e%aﬁqlaﬁryér‘?&q‘r) acryl ate,
benzyl (et h) achylabeypewelahame h) sRirfyiacky| at-gydahsadut et h) acryl at e,
2- met hoxyet hyl (neth)acrylate, 2-phenoxyethyl (neth)acrylate,

met hoxydi et hyl(BREhYREEFL ateneBhhycpratealt Yiet( )Eicetiydtene gl ycol
net h) acryl at g, r I thhacr
gret h02<ydi %El’r opgl E%grggﬁ’gggﬁ( ge“f%h ggrc gjlyét% g,e’i( SO lg)rl ny(lnbé(t%@t C)ra}f:lray St e,

tricycl o[ 5. 2. befiZ§]lddmanhayiryleeih) agicilohiesyl Amatdn)@or3-geenphpndpy |
(meth)acrylate and gl ¥c%r ol met h) acryl ate; unsaturated am noal kyl

car boxyl at es SUERPAECTELI2EEm FoBE IOt adMARY &Y IR bRt hyl ami noet hyl
(meth)acryl at ¢, ,2=aBKHRRHYAY |(meTal Blasn Y@l € me tddi BIdPH A™

(meth)acryl ate, pS?am' %prggyl(m (mgt h) acryl at gleand XH(}I netbﬁ’;%rg%)n%:ll%ﬁgolpyl
(et h) acryl at émetbnsatrylated geytiogytréetbydygngt gdysodh (metll) peirghtbt20

th te; . vinyl I h i_nyl t i,nyl [ te,
Wiyl buty at BoERERYPROP BB RY ot €20t LB Ao e P e Ben 4B oK) B Rt ny
ether, vinyl gtibybl embeh)arevalaty, dlsyBodnlyiet@Rich)\ddilaeani de conpounds

such as (neth)acrylonitrile, ,a-chloroacrylonitrile and 25 vinylidene
cyani de; unsat@i&YE€dCdRi-ded -duch desan-PetH) deH A, 1 a-hl or oacryl ani de

and N'2'hydrO§Yﬁ§B¥Bxy—3—phenoxypropyl (meth)acrylate and glycerol
(meth)acrylate; unsaturated aminoalkyl carboxylates such as

15 2-aminoethyl (meth)acrylate, 2-dimethylaminoethyl
(meth)acrylate, 2-aminopropyl (meth)acrylate,
2-dimethylaminopropyl (meth)acrylate, 3-aminopropyl
(meth)acrylate and 3-dimethylaminopropyl (meth)acrylate;
unsaturated glycidyl carboxylates such as glycidyl

20 (meth)acrylate; vinyl carboxylates such as vinyl acetate,
vinyl propionate, vinyl butyrate and vinyl benzoate;
unsaturated ethers such as vinyl methyl ether, vinyl ethyl
ether and allyl glycidyl ether; vinyl cyanide compounds such
as (meth)acrylonitrile, a-chloroacrylonitrile and

25 vinylidene cyanide; unsaturated amides such as
(meth)acrylamide, a-chloroacrylamide and N-2-hydroxyethyl
(meth)acrylamide; and aliphatic conjugated dienes such as
1,3-butadiene, isoprene, chloroprene and isoprenesulfonic
acid.

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

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



(meth) acryl am de; and aliphatic conjugated di enes such as 1, 3-butadi ene,
| soprene, chloroprene and isoprenesul fonic acid. 30 Qut of these

unsat urated conpounds (b2), styrene, nacronmononers, N-substituted

mal ei m des, nethyl (nmeth)acrylate, 2-hydroxyethyl (meth)acrylate, allyl
(meth)acrylate, benzyl (meth)acrylate, phamyl (nmeth)acrylate and gl ycerol
nono(neth)acrylate are 14 particularly preferred. Qut of the

macr onononer s parpdlopdayrleneredermareshomutand poley mechymofioeteh)sacr yl at e

macr onononer ar rticularl referred nd .out qf th substjtuted

Tl e i des. | NPRIYATRTETE: MR TPt e sl R LA S ul ar |y
preferred. Thaazkewendieat Wil ¢ @omoEWs, (RAfdmyede sedowdt ofe tRE 1N
conbi nation of two or nore. The al kali-soluble copolyner (I) is preferably a

copol yner (t oNo&ubsitditid®d dads indglarox W -rirsuplieskt @ik @nd 0 copol yner
(1-1)" herei ngf f . 40 Lant aiy ( ast one
unsat ur at e% c%fntﬁ%%l(?%seé&éﬁggﬁlrdogmgtﬁ%gr oup&%l(r)%]l?%st%}%f%r%%bt h)acrylic
acid, nono[2- (et hIrhacayboy orgsatund jesiicompatiadandb2) may be used alone

w- car boxypol ycapr.ol act one nmono(net h) acryl ate and (b2) at 15 | east one
unsat ur at ed cé’%&ﬁ’m‘foé‘&lé’@tté‘t?r* R#nt%"ﬁé%?d‘l&?econsi sting of polystyrene
macr onononer, pol ynehyly 1:6Met AR IR HRITNaNEr ;s hpiemdym) el m de,

N-cycl ohexyl mal ei m de, 2-hydroxyethyl (meth)yacrylate, benzyl (nmeth)acryl ate
and gl ycerol wopolysteh) dtoybat zebatred optanaldnpq®y?) saoupeasmtarieing

(moth) ac9) aCOTCIAMST Crrctn) AP A S oy MU REH) AR e. The
al kal i - sol ubl eceepAniARy () 1hati Sepsef Gfi@hlysfturopad yWerpduri ke Ireefteig ed to
as "carboxyl group-containing 25 copolyner (1-2)" hereinafter) of a nononer
m xture of (b&yom the group consisting 'of (meth)acrylic acid,
mono {2- (meth)acryloyloxyethyl] succinate and
®-carboxypolycaprolactone mono (meth)acrylate and (b2) at
15 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
20 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
25 copolymer (I-2)” hereinafter) of a monomer mixture of (bl)
an unsaturated compound which contains (meth)acrylic acid
as an essential component and optionally
mono [2- (meth)acryloyloxyethyl] succinate and (b2) at least
one unsaturated compound selected from the group consisting
30 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



an urfsat urated conpound which contains (nmeth)acrylic acid as an essenti al
conponent and optionally nono[2-(neth)acryl oyl oxyethyl]succinate and (b2)
at |east one unsaturated conpound selected fromthe group consisting 30 of
pol ystyrene macronononer, polynethyl (neth)acrylate nacronononer,

N- phenyl mal ei m de, N-cycl ohexyl mal ei m de, 152- hydr oxyet hyl (meth)acryl ate,
benzyl (nmeth)acrylate and | ycerol nono (neth) acryl ate and optionally (b2)

at | east one SEyggneafMeFhyEmeaidl)sdathade f romhe(igiduaeensatei agdof 15
styrene, net hé’ e(élgq_ h( o |3t nr;}zlaaéé yl (neth)acrylate and phenyl
: |

(et h) acryl at Ic exa es of the carboxyl group-containing
copolynmer (1-2) i nchéeﬁl@omdamﬂresofof( rakieh eaydxyd antchp -Go@itthining

2- hydr oxyet hyl t h) acr cQpo neth)acryllc aci d,_ pol yst rene
Macr ononomer é:t?&’gjéﬁ%)f ){[( H)‘M%taecoé’ ot (MektBe g i3C

pol ymet hyl 5 ( nRid Lati e a):8, dTEFI0RRATEN a ARA &N ZVdodIBfre ACE Y | at e,

copol yner of (nmeth) acrylic acid, benzyl (meth)acryl ate and 10 gl ycerol

mono( met h) acr yimettd) a@dp’dlml(ﬁ (et tacrarie Gnammbnczndwcnmwe@hwl

(met h)acryl at € i hen | at th aC| d,
2- hydr oxyet hyl m(er%g‘t gé%/lﬁt ggéﬁé% é en’l‘: ‘“Egggrayrl?é’r“& % r%; aC| d,
benzyl (et h) a(fﬁfeﬂl'ﬁ'fa%r@l’l&tgﬁ Y rdmorddme® A dN ALT Y €h) &@ppiaf@r of
(meth)acrylic acid, 2- hydrox et hyl &met h) acryl ate and benzyl

(met h) acryl at @opqéawry@ér Be Mréf:ﬁy AErgrid, ala%zyboi%tﬂwwh%e Gshoner ,
2- hyd h f
(ot e SRS YA AR e (RS UL, nER P

acry at'e macr onononer

2- hydr oxyet hyladimst m)—a‘q/rqﬁcat}emyc& bty ) a gt dt) e caryd epleenpbpol ynmer of
e Gy S TS0 o el 10T
and styrene, COPRIMByHhyIMetdBtAE MY @ ifthd styrene, copolymer of
(meth)acrylic acid, benzyl (meth)acrylate and glycerol
15 mono (meth)acrylate, copolymer of (meth)acrylic acid,
2-hydroxyethyl (meth)acrylate and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid, polystyrene macromonomer,
2-hydroxyethyl (meth)acrylate and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid, polymethyl (meth)acrylate
20 macromonomer, 2-hydroxyethyl (meth)acrylate and benzyl
(meth)acrylate, copolymer of (meth)acrylic acid,
N-phenylmaleimide, allyl (meth)acrylate and styrene,
copolymer of (meth)acrylic acid, N-phenylmaleimide, benzyl
(meth)acrylate and styrene, copolymer of (meth)acrylicacid,
25 N-cyclohexylmaleimide, allyl (meth)acrylate and styrene,
copolymer of (meth)acrylic acid, N-cyclohexylmaleimide,
benzyl (meth)acrylate and styrene, copolymer of
(meth)acrylic acid, N-phenylmaleimide, benzyl
(meth)acrylate, glycerol mono(meth)acrylate and styrene,
30 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,



25 N-tycl ohexyl mal eim de, allyl (meth)acrylate and styrene, copolyner of
(nmeth)acrylic acid, N-cyclohexyl mal eim de, benzyl (neth)acrylate and
styrene, copolymer of (meth)acrylic acid, N phenyl naleimnm de, benzyl
(meth)acrylate, glycerol nono(neth)acrylate and styrene, 30 copol ynmer of
(meth)acrylic acid, nono[2-(nmeth) acryl oylxoxyethyl]succinate, benzyl
(meth)acryl ate and gl ycerol nono(neth)acrylate, copolynmer of (meth)acrylic
aci d, nono[ 2- Nrpthenydaadl esyd igleyetayll s uoos thatag rla t - phd nyt ymeéee m de, al | yl
(meth)acryl ate _and_styrene, ol r. of th)acrylic acid,

rmonol 2- (et h) 56’#’;%%’9‘1%&%&‘??%&%1%1& a{f%henyl mal ei ni de, benzyl

(met h) acryl at exoriesd 251 (e, a E-EICROl SRS L 18F1 ((SREMRery) | ¢ aci d,

nmono[ 2- (et h) acryl oyl oxyet hyl'] succi nate, N-cycl ohexyl mal ei m de, allyl

(met h) acryl at &-Phenstiredimemidepdigmafl ofmgetdg ekt e cardi Sty reme|f 2- (met h)
| oyl t ' , _ el mide. b I tr ot
acryLov! et AR N SN Eegl il €1 i de, benzyl (meth)acrylate

acryl oyl oxyet mdncsccimesits,ac iy Jpherstyretd ey i slec c treanzey) (et h) acryl at e,
gl ycerol rnong(neth | ate and styrene.. 15 Specific exangtlﬁ%s of the

car boxyl grou -‘Eéfrﬂ])ézl Cr’é’glmac,]c?pfd? r 3 IPRERIRCTEY FabR | SRR SHYTeRBtL h)

acrylic acid, ARkl e @sfone Jene(meth)acryl ate,
N- phenyl nmal ei r%d(gé-e benzyl (et h))accriylg ate, glycerol nono (meth) acrylate and

styrene, copompomer[2of (atdt)gcrchkaplaxyethytl shicoimatrdoxypol ycapr ol act one
ronof e 1 86T 4 o L A BIEL MY B MRS L SOPALYS Bl
pol ystyrene nRGRIBAETECRBNGhdENZdrIed hard yl at e,

mono [2- (meth)acryloyloxyethyl] succinate,

N-phenylmaleimide, benzyl (meth)acrylate, glycerol

mono (meth)acrylate and styrene.

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

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

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

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

(meth)acrylic acid, w-carboxypolycaprolactone



copolyner of (meth) acrylic acid, w carboxypol ycaprol actone 25 nono (neth)
acrylate, polynethyl (neth) acryl ate nacronononer and benzyl

(reth)acrylate, copolyner of (meth) acrylic acid, w carboxypol ycaprol actone
nono( et h) acryl ate, benzyl (nmeth)acrylate and glycerol nono(neth)acrylate,
copolymer of (nmeth)acrylic acid, w carboxypol ycaprol actone 30

nono( et h) acryl ate, 2-hydroxyethyl (neth)acrylate and phenyl

(et h) acr yl at @onsdpsitmacilatfet eyl | eldh i cryl ate baxg pslyeapedl act one

nono( met h) acr te, - et hy, é;ﬁﬁ} m% cryl ne,.. gopol ymer of
(meth)acryli c)Hét)gllOd(,mev’\:ﬁjc)ragr/(f)ir XYpo 'ycéao rol-ac %n%ylgﬁg%ﬂ%f%%/%?a%%/ ate, benzyl
(met h) acryl at e -3 HHWERS B capBdDd dedie ardyd aher hroepyyaee, of (neth)acrylic
acid, wcar boxg;/gil caprql act one nono( net h) acr%I ate, _ 2-hydroxyethy

|
(met h) acryl at & AR ettt EEtS PSHEYL of MEHet AFTRERYET ¢
id, b : |

macr amonongr ?%ﬂ%ﬁ%@'&? ﬁ@ﬁ%%???%?ﬁ%@c W Brbolit it ageane

| f eddr)\dd jed, oD | nacperd aerh th
gg?& g{r:r gol f/“mttdtyt}é(’yﬁqhnyac I tpggkr?? onononer., 10 -h@1d1$o me)?ﬁ l(ma )
(met h) acryl at @mj’r}'gyﬁ? h(lma{'%% )réilcf%fcjlre‘—’,‘tec r%l?%?y f %]P%CQS]}‘/?F?C aci d,
W car boxypol y capyahacdoBe (ﬂ@miﬂ@wm@@f/éﬁi,em-%Wﬁ%ﬂﬂﬁa@édryé

(meth) acrylate and styrene, copol yner o (lmet h@jaeryl ic acid,
w- car boxypol y @Fimeio e niok{are PR} aBefhiile (Mg Bh Na pRERG T Al HRRREIONRIHZ y |

(et h) acryl at _q,ggi]]s&%recr}g, ) i J

co-car box;#p))ol ;2c rolacton 1 rr@‘rqo rr%t ya%{r%/% 2%13@ R?r%%i[ oﬁné%#lﬂaa?lé}’ﬁ%%j al |yl
(met h) acryl atp1dmedy bENeme ERPAEYPEL c tfc (AR )caa®odyio1dfddhrolactone

co- car boxypol ycapr ol act.one nono( rrel\t]_h acrylate,, 20 N c%}cllohexyl mal ei m de,

benzyl (et h) A @ BARF A A e, Irte i@ty L8trylic acid,
W car boxypol y carita] 386 t SRAA(FFRIRECT ¥habeymBrRi¥e Mk erb gbr e c Lengy!

®-carboxypolycaprolactone mono (meth)acrylate,

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

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

25 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,

30 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,



(meth)acryl ate, glycerol nono(neth)acrylate and styrene, copolyner of
(meth) acrylic acid, w carboxypol ycaprol actone 25 nono(neth)acrylate,

meno[ 2- (et h) acryl oyl oxyet hyl ] succi nate, benzyl (meth)acrylate and gl ycerol
nono( et h) acryl ate, copolyner of (neth)acrylic acid,

w- car boxypol ycaprol actone nono(neth)acrylise, 30

mono[ 2- (et h) acryl oyl oxyet hyl ] succi nate, N-phenyl nmal ei m de, allyl

(et h) gcr yl a]t @-mr?/t]y:admml pd?e}“:wl oﬁ‘mel(ﬁi?t&grmi;@zi%n@fiwrene,
co- car boxypol ycapr,ol act one no( met h) acryl ate, nonof 2-
acryl oyl oxyet ﬁ)ﬂp%slmeirnggefm n@“) ]ﬁ%{e]%‘fllar%lcgl ﬁ"&@r%@%ﬁ@%%%ﬁ%ﬁ e and

styrene, copaopementh)@ety)atacryli ¢ aci d, co-carboxypol ycapr ol act one

nono( et h) acryl ate, nono[ 2- (nmet.h) acryl gyl oxyet hyl ] succi nate, 5

N- cycl ohexyl nﬁ]oa%%eQm%h)ﬁcRMw)%@mféﬂé SHFSt8kene, copol yner of
(meth) acrylig_agid, I Rel yca | . aCt )rg)igg ) y

nonoJ 2-(me%,h) %a?ﬁgm}%éﬁﬁl]%u%&di E%l'?ley,af ﬁﬁ%}él ohexy n%l%lg(?n' %:I?a}??%%%'zyl

(et h) acryl at ecprd ystepr efie(me i) acdy Thpalairder wefcarivexypadnddprdcidtone
co- car boxypol ycapr ol act.one o(net h) acryl at e,

nono[ 2- ( net h)ﬁﬁ’&@%ﬂ% f&ﬁ%’@oﬁrﬁ%ci nate, N phenyl mal ei mi de, benzyl
(et h) acryl at ghor peCefmt h)ENSLIBREIY:aed th Al les el ied tve ene. 15 The

pol ynmeri zation ratio of the unsaturated conpound having an al kali-sol uble

functional gr dlEYid ahexyas ke img)de j denzsfler @sHh )RRy IEOE R% Shifrene,
preferably,5 tat(}hdg%éﬁgﬁw“&a%dé CHﬁe‘?‘Jﬂ)yad&tﬁ{meé aabéij?;d 10 to 30 wt % based on the
e u e S. en the

total of “all sat'ur at conpoun " pol ynerization 20 ratio of
t he unsat ur at gfl €HBIASH NAYA He0 Pdlc B6h &l o tmefa) acgyDapei s | ower than 1

W% the sol u?t{c!r{c;[[yz—l (rr]nea}cril)a}a{ckr%/l'lioyloxyethyl] succinate,
N-phenylmaleimide, benzyl (meth)acrylate, glycerol
mono (meth)acrylate and styrene.

15 The polymerization ratio of the unsaturated compound
having an alkali-soluble functional group in the resin (B)
is preferably 1 to 100 wt%, more preferably 5 to 30 wt%,
particularly preferably 10 to 30 wt% based on the total of
all the unsaturated compounds. When the polymerization

20 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

25 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

30 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



devel'oper of the obtained resin may | ower. The copol ynerization ratio of the
unsat urated conpound having an al kali-soluble functional group in the 25

at kal i -sol ubl e copolyner is preferably 1 to 40 ww% nore preferably 5 to 30
wt% particularly preferably 10 to 30 wt % based on the total of all the
unsat urated conpounds. Wien the copol ynerization ratio of the unsaturated
conpound having an acid functional group is lower than 1 w% the 30

sol ubi ity i nbenimpedinedevel oper of the obtained al kali-soluble copol yner

may | ower and when th rj i 1,0.1 S.:hi_gh %.. 1 he
so?/ubi lity in an a%‘kgﬁsgggggg}éeirggsftdbt%{%ecfl‘geatgll}}ré&wg?}kgf%ii-{s}g{lrt‘ﬂ%&eav&lcaoaplol ymer
becomes t oo hipgh,ymsirarzani drhef quattiter maahafeec thoye 19f thiee | PpadmedB) A

description is subseguentl é?gi ven of living radical__pol %meri, zation for the

manufacture of the reSi ASEBI. (Fhd'# el "eBRiRGH BEBHUFAETYiRE BYT &dte yi ng
out the 5gli wi@arfgafla&,%ap@quélxziaéat%rpéfaa BQiW@HEQﬂh@ dHSAUF AL L

conpound havi ng anacid funcCtional group preferab together w th another

copol yner i zablcompesatduhavédgconpodddf imctal osal gewup pré fiergbiydnge tifen

radi cal polynerization.,nitiatar which forns living radical. 10 Wen a
compound. havi MG L A Gn e RSO Rk . el o Bt § 9% SOROHT ¥ Fadh cal

such as a car heXyerl OHR HeSpt@sehee el 3% ilda pol yeri Zabl enlinsiat i aied
conmpound for living radical polynerization, the resin (B) can be obtained

by depr ot ect g Ath qumctd ol ing giasidaler pol ynerization is 15 carried out
by opti .Onf%l y prot egvthie?lg ! %rr{%%%gf %"'\"/Jlrg %u&un%ltcﬁ{arle fdllﬁ %iCh ma{y
pol yneri zabl e unsat urated conpound by ésterification so as to prevent the
deacti vati on afeaztgrateh ant ectiinal ra&Ekaapl 2sclofad kecnabboggll gobypeis zai i on
Initiator for ) 20et% s ol SR BB NI A AR A O Yompotn kI i ATy ©
radical polymerization, the resin (B) can be obtained by
deprotecting the functional group after polymerization is
15 carried out by optionally protecting the functional group
contained in the polymerizable unsaturated compound by
esterification so as to prevent the deactivation of a growth
terminal.
Examples of the radical polymerization initiator for
20 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
25 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,
30 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



unsat®ur at ed conpound i nclude TEMPO proposed by Georges et al (MK GCeorges,
R P.N. Veregin, P.M Kaznaier, G K Hanmer, Macronolecules, 1993, vol. 26,

pe 2987), a conbination of copper bron de and a brom de-containi ng ester
conmpound 25 proposed by Matyjaszewski et al (Matyjaszewski, K. Coca, S
Gaynor, G wei, M Wodwrth, B.E. Macromplgecul es, 1997, vol. 30, p. 7348),
a conbi nation of carbon tetrachloride and a ruthenium (I1) conplex proposed

by Hamasaki etradlceiagasakirowth tkamigailt 0s Mt SverDivatdd iMaeuareiasgul es,
2002, vol. 35, 30 p. 2934), and a conbination of a thiocarbonyl_ conpound
having a chaSR1EF&RSS BFCOSALTINEA &NGetYPFaR o theamplamesdizie i niti at or

di scl osed by Aﬁea%%atgat et 39822 e Ia%s%rﬂeo;dl%er&%& 200251 and
JP- A 2004-518773. A radical polynerization initiator whose active 20

radi cal as a préwmeriepfriical ing tiettodeasteidy diced liiying tra@slicalsel ect ed
according to thi tége of .the p?Iyneriz?ble .unsa ura&ed conp%und in use as
the prefert edPPad"CAr 2356 5 rer T 2at PBRAL PR £FAPBr ChsBEYBFILAFAG™ adi cal 5
pol ymeri zati oBs £l @ ieals £ed altrddh Bf £:R08 YEBRLAAPINMEF {2 £t £HEY ndkd aRor,
metal -free radical polynerization initiator, a conbination of a

t hi ocar bonyl t Bi §orbApPeGAEIWRILcR itd i cagoayutayl avslqgmoudshtwibl clageta and a
radical initiator . u%g%@%&%Ws%@a@w$&cf%%%gw%mo
conpound and a ‘radical ‘Irartiator Ts deSErihed i A détart i n rhe | OW ng
pat ent docuneptefeesiedes Japanese Patent No. 3639859 Description, JP-A
2002-500251 and JP-A 2004-518773. As_descri bed by Japanese Patent No. 3639859
Descriptith, 15 JPTRE260PP5BabEeN 9b.-a Bumrayrml Hhe AR aytb 2598400, a

random copol ypgel @5 1bli gk 1698 YERHRRAVI BG4A 1 RAHERW i TOHGCYHAr FoMRictAhg
di stribution can be obtained by carrying out the 1living radical

pol yneri zat i opagenthdoguingemiisi balsliclam Japanstsed Redrgyduitb 1363385 Presence of
the thiocar bo%lsEQii%tion, JP-A 2002-500251 and JP-A 2004-518773.
As described by Japanese Patent No.3639859 Description,
15 JP-A 2002-500251, JP-A 2004-518773 and JP-A 2002-508409, a
random copolymer or block copolymer having a narrow molecular
weight distribution can be obtained by carrying out the
living radical polymerization of the polymerizable
unsaturated compound in the presence of the thiocarbonylthio
20 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
25 (Japanese Patent No.3634843 Description).
In the present invention, the resin (B) is preferably
a resin (tobe referred to as “resin (B1l)” hereinafter) having
a group represented by the following formula (i) (to be
referred to as “terminal group (i)” hereinafter) or a group
30 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

7-C—s— (i)



20 conpound and the radical initiator. Since a functional group can be

i ntroduced into the obtained random copol yner and bl ock copol yner, 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
25 (Japanese Patent No. 3634843 Description). In the present invention, the
resin (B) is preferably a resin (to be referred to as "resin (Bl)
"hereinafter) having a group represented by the foll ow ng fornula (1) (to
be referred to as "term nal group (U " hereinafter) or a %rou
represent ed byI®heh¢ of PEREHY ?b}nd¥a1@|?)hyﬂ605§nréF@Ww ghlpsing aF@F‘mnal

group (ii)" h e, t "
S R e A R

a hydrogen atamtpmshIrmmmeahemtnarcnmﬁmm(yﬂydqmprbowygmougrmm@leky:lo gooup
having 1 to 20 carbon__atons, no vaI nt_ ar omat p hydr ocar bon roup having 6

to 20 5 car bofPEPSHs2t ABRoVEPRAYE HeR e I Y TOHR 13S0 326° e8r bon

atoms and het g4 8p8h Hfeonty aﬁar}@/@éﬁlbt%@twr h@wo%leg% oo ha N 20R,
-OC(=O R, -C(=0OR, -C(=ONRZ2, -P(=O0 (OR)2, P( Q()2<w a po ymn(mmn
(R's are each- $R|depT§ﬁEé1mt | yOC &P )R kyiC Q)tﬁﬂha\ﬁ P )IN {R) 21,8 -S40 Cit)ans,

ﬁ;gfgggrggﬁup ﬂg ?XES? %9}%§E§%car on a %nggg%géggélenﬁ Be?é?gg%glic

group havi ng 3nt@111§1cgfbop RhoNRgandtbel er eagbonsitomkt halkbaypr g¥bap t hat
t he above al kyl group having 1 to 20 carbon atons, the nonovalent aromatic
hydr ocar Bén gRaVipnak tRgl®S CEFRAR 260REr HRQAYHHRNT ERENASHGVRY@RPCarbon

2o (OB R e R PO PR I R B Rer PRk e R anee
of m derlvedgfoup1havahgaaethaWBngatbon 20omar bod hebasp gtomp), with
the proviso that the above alkyl group having 1 to 20 carbon
atoms, the monovalent aromatic hydrocarbon group having 6
15 to 20 carbon atoms, the monovalent heterocyclic group having

3 to 20 carbon atoms and R may be substituted.]

zz-@:—s—) (i)

[In the formula (ii), Z°® is a group having a valence of m
derived from an alkane having 1 to 20 carbon atoms, group
20 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
25 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

30 of 2 or more.]
When the number of polymer chains constituting the

resin (B1l) is only one, the terminal group (i) is bonded to



20 having a val ence of mderived froman aromati c hydrocarbon having 6 to
20 carbon atons, group having a val ence of m derived froma heterocyclic
conmpound having 3 to 20 carbon atonms and hetero atonms or group having a
val ence of mand a polynmer chain, with the proviso that the group having a
25 val ence of mderived froman al kane hagpbng 1 to 20 carbon atons, the
group having a val ence of mderived froman aromatic hydrocarbon having 6
to 20 carbon anprmqearaxf the mmqun}ayidfgtha palenee difain demhecdetrnonna

het er ocyclic co hayi to_20 carbon atons be substituted, and m
is an integerd Dot % &Xlenﬁﬁém}n%e%r?% Wb er %fckb%wr?é?rop@ﬂai%gmup

constituting M@ bé %ﬁﬁé@lﬁo't%@'&lt)hé?cn%ertrﬂ%afflermrﬂéts g&ﬂa@n( gzo@lﬁgnded
to 22 any one of the termnals of the polymer chain. The termnal” group

(i), the terngnatpgricup gr@‘)lpdfh%(ﬂtﬁ& detsevppined ky aepctiwn bend@hdedst o the
ot her term nal "ch sto

1 ned
by reactl c%fﬁcﬁ-& @e?? lvﬁ]él a?f @P’H‘Srr%&' &?F{pp\(l)\@bﬁﬂrq t8?e{r mvagn

t he above tetgtm@hag $iddi) S_sbbaﬂaédt fot tige @%Wr Hiih, (ﬁi‘r-i)
nunber of bonds (-S) ich_are not connected to the p chain in the
el Gap.:

terninal gr ou@u@bﬁy @f dBUHdd o WhAENCABE MO tEIPISRE hehpod HEEH
st oppi ng 9”—"“ g gﬁ 'Ee%’\%n% E’%\%? 3163 a?'éng%nd'éfdt he, i fm&h%ﬂr?)
eSCI’I e ter. en

which will hereil na the he po yner chai ns
constituti ng sbeppnagl grosp2 o:rherm'lmim Mq@pm@rgm nsaarkee Idndedthe t he

Struct ur &0 ThECEBIhnGH Gole 11 FES EERIIA (61 Gt oR ML RS ABSERAPRY.

St oppi Nng gr oupepBYRnhErhended to t he ot her term nals of the polyner chains.

When the above termnal group (ii) is bonded to the other term nals of the

pol ymer chains, théh¢mthe number of thendely8e) oitd ks aomstott Womgetheo to

the pol ymer CQSEQE &Q Ehgrtggggnakhgr Ryﬁgk)c %gn%eag%n%onded to the
terminal group (ii) at one terminal, whereby the resin has

15 abranched structure. The terminal group (i), terminal group
(ii) or the chain stopping group may be bonded to the other
terminals of the polymer chains. When the above terminal
group (ii) is bonded to the other terminals of the polymer
chains, the (m-1) number of bonds (S-) which are not bonded

20 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.

25 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

30 and R whichmay 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



to tHe terminal group (i), the termnal group (ii) or the chain stopping
group. The chain stopping group may be RL in the formula (1) or R2 in the
formula (2) which will be described hereinafter. 25 In the fornula (i) ,
the al kyl group having 1 to 20 carbon atons which may be substituted, the
nonoval ent aromatic hydrocarbon group hawiang 6 to 20 carbon atons which may
be substituted, the nonoval ent heterocyclic group having 3 to 20 carbon
atons and het degizednEramiah atkansehsybsgi 1 te@ 030aabdnRawbms winesh bey

substituted and the oval.ent, group _havin a | yvner chain of Z1 _.are the
sane as the r Sp%‘rg??gggﬁ'?%ﬂps%hoigr B aYﬁggf%r‘P%%m(elf%mﬂiéc]%W?%fﬁé’m
descri bed her ghnatbaatic hgdudicagbphehariad ¢r w0 lcarthe heomd aniidn , the
group having a val ence of m23_ derived froman al kane having 1 to 20 carbon

atoms whi ch n#$Y Be supstituied, &R vl PRXVNEg2avaheeae oM feddvieded
from an o] I 15%13699&‘1 i .car o] i

substi t ut ng, ”?%gﬁg%%{ﬁ% avi‘ng g@v\egl ﬁglélh.;?g%lggr?\%dag ??%%Q%%}e?ng@ég?gl iC
conpound havi hgt@rboafbmeawhbdohahapsbarshibdtet ttutoedtamd tite grovyy haering

substituted and the group havi a_val ence of and a pol ymer chain_of Z2
are the same ésv?ﬂﬁng?e% é‘&ﬁr\fg%gp%&‘e&cﬁl’ﬂno r?reb PEENURG SN Al Chewni | |

be described hepei-RatlelrJup WH 39 PHELREr ¢ -ALAUPS2) 1QnTRe RASINKBL) My
be manufactured through tthe lNiving radical polynerization of the

pol ymer i zabl edessatipest dg¢redowiderd dsialgdd nohipoesfiehorad tdvaimopound
represent

ed by the I&ollowing rnul a 1%‘ rézli_ as nol ecul . ar i ght
oo Hhont. W rERREFAR Y BT e Rl a Sty Rt TR e 1l 1o
radi cal pol yneaddehilopol§mezlizGSRbn( bf thd lpplheeriordnlla (idat B atied as
defined in the above formula ) i
compound using a thiocarbonylthio compound represented by
the following formula (1) or (2) as a molecular weight control
agent. Aradical initiator is preferably used for the living

15 radical polymerization.

s
1 I 1
Z'—C—S " R" (D

[In the formula (1), 2' is as defined in the above formula
20 (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
25 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
30 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



20 (i), pis an integer of 1 or nore, and R1 is an alkyl group having Ito
20 carbon atons, nonoval ent alicyclic hydrocarbon group having 3 to 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
25 atons or nonoval ent group having -OR, 29R, -N (R) 2 or a polyner chain
(R s are each independently an al kyl group having 1 to 18 carbon atons,

al kenyl grouphhaiingg 62 tbo 208 caaidoon aatonss, grupotaeintg & orgltdtcdysif gear bon
group havi ng tQ 1%E%arbon atons _or_nonoval ent _het erocyclic group_having 3
Lo 18 carbon S6¥aF6fs aRE ReRer eraFEHE] CWrERPEHEd NABING e Fth SATRG DA

val ence of padenkvaddf hate?d akkaie RayrBtpl hhQidQ GARRBARMRIOWNE LW
havi ng a val ence of p derived from an aronaFlc hydrocarbon 24 having 6 to
20 carbon at osspoyywmep ¢hwvimgilen @ ehce ofith tHerbyvedisoorhat hetemddydl i c
conpound Vi 3.t on ., .a n erg at ons._or, gr.oup .havi.ng. a

val ence opgp §%8uPaﬁ%§?9§§;qé gpng§g§ﬁgpg5£€%'v§h%g¥%gnﬁﬁb 55 ﬁﬁgFlf%b

al kyl 5 grouphbavirarbonhog2eup dadhas a2 0 tdervemnarament t iod meyehiad ent

hydr ocar bon group having 3 to 20 carbon atons, the nonovalent aromatic

hydr ocar bon gP&@pafka¢i RYAEOEBTDONCEF PR R BiRg & ke 2forRRPRmt IRt etdSyclic

group having Vi g4 i rom an
O hane havi ngErByRSsRE e et 0ey Ol Pl ha01 A AL BT aClon, COAS Wb
derived from haviagogeatratehydrof gy ey ihvead figot bo 2Dkenebloavahons tand ot he

roup havi ng a val ence of erived froma heterocyclic_ conmpound. having 3
00 hedd e Bete G oRry L RS, 5 eup R as e VA AT S ARRET 2 o

(2), Z2 and muar grasateli RedrblatbenabPyeng forba ¢atdonadtod® drid el Kyl
group having 1 to 20 carbon atons, nonovalent alicyclic hydrocarbon group

havi ng 3 to 29T20pcaelydmdatto g lensifovedl entdegriomst iforaw dr deelrdyarcXf bup
compound having 3 to 20 atoms may be substituted.]

i
zz—ec—s—R2> (2)
m

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

15

formula (ii), and R® is an alkyl group having 1 to 20 carbon
atoms, monovalent alicyclic hydrocarbon group having 3 to

20 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,

25 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

30 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



having 6 to 20 carbon atons, nonoval ent heterocyclic group having 3 to 20
carbon atons and hetero atons, or nonovalent group having -OR, -SR -NR)2
or a polymer chain (R s are each independently an alkyl group having 1 to
18 carbon atons, 25 al kenyl group having 2 to 18 carbon atons, nonoval ent
aromati ¢ hydrocarbon group having 6 to 182sarbon atons or nonoval ent

het erocyclic group having 3 to 18 carbon atons and hetero atons), with the
provi so that bhesabkglitytedp] having 1 to 20 carbon atons, the nonoval ent

alicyclic 30 hydrocarhban Qup ;haying 3 to 20 c n ons, the naval ent
aromatic hydrocar boﬁngﬁﬂ%%r%ﬁ&lﬁg\(g?t oe%“%ﬁ?%c?%r g?‘gn%aikgﬁeqr%g\%é’llgﬁt
heterocyclic greypohadirBendatomngdRbdThAMHRmERYY25grHep s gty 1 ehefpl, | n
the fornula (1) , exanples of the alkyl group having 1 to 20 carbon atons
of Z' incl udenNnBErRYY LEFHRNP  drmyIoRyodpoul n o1 greup, i-prapyorgusup,
n- butyl group..i.- . D b r Qu -jut oup, n-pentyl
group, 1, 15?di ﬁ%%:hgit%%gp Ff%g%dup%, bﬁgg%e%ﬁupgrglu&en?]t-)ﬁe%c’%’oup, n- hept yl

group, n-octyl,grdipethilbropydt hyboud, 3ndopentyllbatryvupgr auhexy-lnaipupgr oup,
n- decyl group, n-dodecyl %rou, n-tetradecyl group, 10 n-hexadecyl group,
n- oct adecyl gfoHFPANd HXE e‘?os;%‘oﬁrté’ pIT%¥anpl es of the nonoval ent aronatic

hydrocarbon gf0up4;Ra¥hYa -8 ,5Q 34thetdRARRM tRNOGE-Rip £ n I HMde RNyl group,
1- napht hyl group, 2-naphthyl group, 1I-anthracenyl” group, =~ 9-"ant hracenyl

group, benzyl ngdegyl grerihymnbaodgicydr gneup 1% -& ed-rdidestyly Idyanyl group and
phenet hyl_ group, Ex | es of the_nmonoval ent heterocyclic aroup.-havin 3to
0" car bort Bt ofte NERACREYar §28FSis PoPCrAaeRaL e CURoRP B SU5O N Pra Ry
group, 2-furanyl grauBmp3ebusfrtte gbabPaledtt £tdmdty de tiiradnd rgirOyRoup

3-tetrahydrofuranyl group, 20 1-pyrrole group, 2-pyrrole_ group, 3-pyrrole
group, 1-pyr FléIVFLHHn%I tgr 89p Caxbeyr PSOMG Al Zgr éﬂﬁiugepyhﬁﬁyﬂdBﬁQPPr

l-naphthyl group, 2-naphthyl group, l-anthracenyl group,
9-anthracenyl group, benzyl group, a-methylbenzyl group,

15 oa,o-dimethylbenzyl group and phenethyl group.

Examples of the monovalent heterocyclic group having
3 to 20 carbon atoms and hetero atoms of 2Z' include epoxy
group, aziridinyl group, 2-furanyl group, 3-furanyl group,
2~-tetrahydrofuranyl group, 3-tetrahydrofuranyl group,

20 l-pyrrole group, 2-pyrrole droup, 3-pyrrole group,
l-pyrrolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidinyl
group, l-pyrazole group, 2-pyrazole group, 3-pyrazole group,
2-tetrahydropyranyl droup, 3-tetrahydropyranyl group,
4-tetrahydropyranyl group, 2-thianyl group, 3-thianyl group,

25 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,

30 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),,
-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



groupg, 1-pyrazole group, 2-pyrazole group, 3-pyrazole group,
2-tetrahydropyranyl group, 3-tetrahydropyranyl group, 4-tetrahydropyranyl
group, 2-thianyl group, 3-thianyl group, 25 4-thianyl group, 2-pyridinyl
group, 3-pyridinyl group, 4-pyridinyl group, 2-piperidinyl group,

3- pi peridinyl group, 4-piperidinyl groupz2e2-norpholinyl group and

3-nor phol i nyl group. Exanples of the alkyl group having 1 to 18 carbon
atons, 30 theumbeaovaf exttonss omit O£ ﬂ%@a@kyﬂb@mgpsdmm ngté 2® ck&borar bon

atons and the nova nt het erocyclic grou to 18 carbon at gns and
hetero atons 8?013 i n 6:\’“ n%]ff‘? Klg orgat géﬁf% ﬁa@ D @Ays RV =0 N
(R 2, -P (=Oto(9R) cdrboR 6EGhs( ahdztafe ménokAtende hateHTviavidgrbhigy | ess

carbon atoms or total 26 number of atoms out of the al kyl "groups having 1
to 20 carbon havéms, 3the IbFerdcenettamenand chelyerocryoh egrmagatissvifer 6 to
20 carbon atogs and the nonoval ent heterocyclic groups having 3 to 20
carbon atons and hetero atons enunerated for 5 Z1. Exanples of the al kenyl
group having 2 to 18xaaphes o&t ahe aﬂanymcbudapvhﬁwhn@rQumo T-sprcap®idy

group, 2-propenyl grou 1- but enyl_ gr but enyl _group, 3-butenyl _group,
1- pent enyl gr éﬁﬁms?%&gﬁﬁ}PdﬁrWI% ﬁé’g’t'e?ﬂyPraPﬁﬂﬁl PR p@npéﬁﬂengrloup,

1- hexenyl groﬂEou% hexX @Mt ng10¥R-oup3- BexeRwh %&Bu A4- RexeRdn,Ar QR

5- hexenyl grodp. ~the substituénts for the a group having-1 to 2 carbon

atons, the noAepahsrnydr gmanipc t?y‘dxem@amydn ggfmmo %@ﬂnt@ra/]t @ruwar bon
at ons, hb nonoval nt et erocycl.i rou haVEﬂ to 20 carbon atons and
hetero at ng< ﬁ hd TSN 81% F¥om 35?6 St car boxyl

group, carbogyhg&gngqoggou@ulmgmé&éﬁyyjgyaﬂﬁxaﬁangingxéhgm(§gbup|socyanato
group, cyano group, Vinyl group, epoxy group, silyl group and hal ogen atom
-OR, -SR -N(R)2, -Bbg=epRstaguegte= @proRhe- elkyd) gqouR) havingpl £g) 200R) 2
and -P (=0 (ggr%o%nQQ%%%Rthe monovalent aromatic hydrocarbon group
having 6 to 20 carbon atoms, the monovalent heterocyclic
15 group having 3 to 20 carbon atoms and hetero atoms and R may
be suitably selected from hydroxyl group, carboxyl group,
carboxylate group, sulfonic acid group, sulfonate group,
isocyanato group, cyano group, vinyl group, epoxy group,
silyl group and halogen atom, -OR, -SR, -N(R),, -OC(=0)R,
20 -C(=0)OR, -C(=0)N(R),, -P(=0) (OR), and -P(=0) (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, monovalent
heterocyclic group having 3 to 18 carbon atoms and hetero
25 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
30 larger than 20.
Example of the monovalent group having a polymer chain
of 7' include a-olefins such as ethylene and propylene;

aromatic vinyl compounds such as styrene and

o-methylstyrene; vinyl halides such as vinyl fluoride, vinyl



for Z1, and al kyl group having 1 to 18 carbon atons, al kenyl group having 2
to 18 carbon atons, nonoval ent aromatic hydrocarbon group having 6 to 18
carbon atons, nonoval ent heterocyclic group having 3 to 18 carbon atons and
hetero 25 atons enunerated for R One or nore of the substituents of the
sanme kind or different kinds may be existemt in a substituted derivative.
It is preferred that the total nunber of carbon atons or the total nunber
of atons of tbRrloslldstandenmylsidane théostdet;i hnsacuder édailshshogudhnot be

30 larger than_ 20. anpl f the noval ent group havi a pol ynmer chain
of Z' include®Ecldté iaﬂc&?gthaag %ﬂ')n\}f «?ﬁémg’rfﬂl"pfa&g?rrén‘é? %%P qua\FieF?y!
conpounds suCh)ashsh Y& aaNdingl BRidA &d ¥hang1 11 idethild dassaeehadsqvi nyl
fluoride, vinyl 27 chloride and vinylidene chloride; unsaturated al cohol s

such as vi nytazbesdicangids guchl eshdmetdyveryldic arighsatdurated al coho
such as vinyl __aceta nd.al Lyl. .acet ate; unsaturated .carboxyl.ic acids such
gq -V‘Je_}l &gegr%gl% a¥:1d %‘nett?l&iacrzlgiag_es( r%}chl'b aacsr ﬁ%t‘t}gzci

as (neth)acryPic aci p-vinyl'benzoic ; S  such as

net hyl (et hymeeu) ateylathkyl etm®ilh)@et)atcy ety opHprdgiat h) acryl at e,

i -propyl (nmeth)acrylate, n-butyl (meth)acrylate, t-butyl (neth)acryl ate,

n- hexyl (netNTSEP§P§F¥1§H&rC}CF@ﬁ@%QI(FWE@HF§€W9@§@E;Qh?%qﬁkh) acryl ani des
such as (neth) ] nd N i I crylam.de; Unsaturated
nitriles such(gge%ﬁé? a%F%VoﬁiFyF§gn§h§%hgﬁ%§$ﬁggﬁg cbaﬁ%%g} monoval ent
groups havi ng (methaddictryda t epahngdmeryicdathiecty 1p olmetdr) actilatfeor mred from at | east

one 15 unsat ur at co nd such as a conjugated.di ene, such_as, butadi ene
ona T oonmihe. (BEEhL ARy R R R b DT ae R S R me B mREhY o4 at
a termnal andmpehygxypiapyaene which may be etherified at a termnal; and

nonoval ent groups having a pol ycondensati on pol ynmer chain or polyaddition
Unsaturated nitriles such as (meth)acrylonitrile and

vinylidene cyanide; monovalent groups having an addition
polymerization polymer chain formed from at least one
15 unsaturated compound such as a conjugated diene, such as
butadiene and isoprene; polyethers such as polyoxyethylene
which may be etherified at a terminal and polyoxypropylene
which may be etherified at a terminal; and monovalent groups
having a polycondensation polymer chain or polyaddition
20 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{(CH,) (CN)CH,CH,-COO-. 1In this
25 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
30 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



20 polymer chain, such as polyesters, polyani des and polyimdes. |In these
nonoval ent groups having a polyner chain, the polyner chain my be bonded
to the carbon atomof a thiocarbonyl group in the fornmula (1) directly or
through a bond such as -CH2-COO or -C(CH3)(CN) CH2CH2-COO-. In this 25
case, it should be understood that the grog is a nonovalent group having a
pol ymer chain including the bond. In the formula (1) , a plurality of Z" s
may be the sapelyoerdchieénenyithnchdieroorimd ahat) thehehkpl gAougRhaweimn

al kyl group 30_hayin to 20 carhqgn atons, .nonoval.ent ali

hydr ocar bon r58p2ﬂa€?3ﬁ ©3 3B @?%(5‘}?”&‘}&1]59 tm?ﬂd\}:é’lcérh %’@lrﬂqagbon

hydr ocar bon ggwﬁphﬁ&waaﬁat@owoc@%maé% PO VRIrRRfa 1 1R QrQmidd il C

group havi ng to 20 carbon atons and hetero atons, or nonoval ent group

having - OR, - SRATONERPRIOET QUR Iwaflrmﬁmzoccmrbpn wtpma,h@h@mmos@ltam t he
al kyl gro h e
hydr ocar bg% gl\rét%%%oﬁ \%l(r?]mz%rt%?’ L[.%gl;, at o%son%%%é%%n%ovﬁ Ciarhéentn %

hydr ocar bon gaﬂmﬁlsha\ﬂdngt Gnalyo b20 siﬂfmrtwﬁems t he nmonoval ent 5 heterocycl ic
group having 3 to 20 carbon atonms and hetero  atons and R nmay be

substituted. Exanpl 8¥28P1EEe0hItf 2 4F bhFRER PyVIng d 20 Q@a?%ﬁhoﬁta&@é“sf t he
monoval ent ar gpRt i,f, Mrl%‘}ﬁ:r by nfgﬂ%pgﬂéﬁgl xgaérp &ur_?aﬁ té’n?.s ige

nonoval ent heterocyc ic group aV| ng atons, nonoval ent
group havi ng <c@RpbonSkfomb|, Rj2e meubstlidnit él@tdﬂTOC\y&ﬂll\LEglrbBPEb&angfﬁ el yer

chain are_ tho enuner at d for the respective groups of _Z1. In th
m)n:)val en}égréﬁpaﬁag‘?ngaﬁ PO QR tofgrllﬁ‘ivllc(% u%g “PRe "BBry'n%fR)cihai n
may be bonded gi®dithe uteld aérabg@venthéﬁeéerdwlaagmyﬁl& ghheftd e Mhddy ough

a bond such as -CH2-COO or C(CH3) (CN) CHz2CH2 i s understood that
this is the <enwmexated for the respective groups of Z'. 1In the
monovalent group having a polymer chain of R' (p = 1), the
polymer chain may be bonded to the sulfur atoms in the formula
15 (1) directly or through a bond such as -CH,-COO- or
—-C(CH;) (CN) CH,CH,-COO-. It is understood that this is the
same as 2'.

Examples of the monovalent alicyclic hydrocarbon group
having 3 to 20 carbon atoms include cyclopentyl group,

20 cyclohexyl 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

25 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

30 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, R' is a group having a valence of p derived



Exanp! es of the nonoval ent alicyclic hydrocarbon 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 nonovalent alicylic
hydr ocar bon group having 3 to 20 carbon atons nay be suitably selected from
groups enunerated for the substituents forad he 25 al kyl group having 1 to 20
carbon atons, the nonoval ent aromatic hydrocarbon group having 6 to 20
carbon atons, fireen anmpbadkanhenhakehegr acyol 2¢ @uivhgn hatvomg, JtouRhLaihpra at ons
and hetero ato and R of 1._Cn§ r nore of the, substituents of the same
kind or di ffer"gﬁte%%@sf Raéesévs i FBﬂta?rf”“fcl’f%a%bcst%iY?‘f%’f}éﬂndé?Y%ﬁi@e. I t

is preferred thabot berbohaltofdnieiowf nadhBens 3D Jfhe 4ot fhefuhgy of

atons of the substituent(s) in the substituted derivative shoul d not be
| arger than 2@ h&wenogyel2¢ qempanng havupgatod aavhbnrdenf apddeetiarssl 29

from an al kane g 06 L10e2BARON S0TROTUY, o 19,2 walene of b

derived from an aromat i drocar pon havi

havi ng a val enderothp stesvvesl thiaentha hehes beydhioCa ceimeambl Jfayiduridrdd 20
carbon atons and hetero 5 atons or group having a val ence of p and a pol yner

chain, with tHEprBVR EERAatthHITGBUPANARENY R e EheE Bfderieed vigePm f r om
| kane, th ' ' f.r Qe '
Ry ocar pon AGH AL M SLABLANGE Ao RP AR MR RIS of v

hydr ocar bon an e group having a val enc rive roma
conpound havi mydérticed0fabons helifrmayydiki s Wasdidurtde taviEnanpl s o dtwmsal kane
having 1 to 20 carbogﬂ&}oms i ncl ude net hane, ethane, propane, n-butane,

i - but ane, 19n- ,” heopent ane, n-hexane, n-heptane, n-octane,
n-nonane, n-decane, FkERARGARE thd INAERCANinkp N-thexAsecaon NsQShadecane

and n-ei cosan. Exanpl es of the aromatic hydrocarbon group having 6
include methane, ethane, propane, n-butane, i-butane,
n-pentane, i-pentane, neopentane, n-hexane, n-heptane,
n-octane, n-nonane, n-decane, n-dodecane, n-tetradecane,

15 n-hexadecane, n-octadecane and n-eicosan.

Examples of the aromatic hydrocarbon group having 6
to 20 carbon atom include benzene, 1,4-dimethylbenzene (in
this case, for example, the carbon atoms of methyl groups
at the 1- and 4-positions are bonded to the sulfur atoms in

20 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

25 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.

30 Examples of the heterocyclic compound 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



to 20 carbon atom i ncl ude benzene, 1, 4-dinethyl benzene (in this case, for
exanpl e, the carbon atons of nethyl groups at the 1- and 4-positions are
bonded to the sulfur atonms in 20 the fornula (1)),
1,2,4,5-tetranet hyl benzene (in this case, the carbon atons of nethyl groups
at the 1-, 2-, 4- and b5-positions are bonded to the sulfur atonms in the
formula (1)), 1,2,3,4,5, 6-hexanet hyl benzene (in this case, the carbon

at ons of net hdergredpframn arhelkaneZhaviBag 4tp 0 candba2babeopssi the gz ompe

bonded to th . f t in the f | 1)), 1,4-di-i.- | b i
Phi's case,  caPBSiPH: B REnCErBEo st T Eho TN iarhAsgia e G BT -  and
4-positions ap&ibgndedot 9ot BErBYhf & oft 0ka i thd Rerdus M ddl)d vaarihal ene

and anthracene. 30 Exanples of the heterocyclic conpound having 3 to 20
at oms i ncl udeodxp Agmdveszfrodianbet upayiclietqanpaitnt baying pyor 20 @toms

pyrroliding, azal . I r ran, | ane yridi ne i peridi,ne and
nnrpholings TﬁéQéégs%Pﬁkg%?gh%%?' 5%333%%{ﬁ§§?lﬁpéﬂbgﬁgﬁ%5§%fg ¥ 30°F deri ved

from an al kangubatiif@ehtisof 30 tias AORyat@Irdup W& iU o havidagbén dloaizce of p
derived froman aromati ¢ hydrocarbon having 6 to 20 carbon atons and the

group having &PFaMeRc¥216f 't qMARS FYOHROS IV SERUR 6D UNE DA ng 3
to 20 atoms S5 OBy, fe,s Eéabéﬂe% £k A %@t%%%@/grlgownggﬁﬁkgga{/ﬁ%%tf%o

substituents for the alkyl group having 1 to 20 ato
monoval ent ar @atkcbbypdatomsbendghetiprivartpgs6and ROofcat bo®rat ars motree

nonoval ent heterocyclic grou avi 3 to 20.carbon.atons and hetero atons
T R o b0 "ERE BRY B T OB £ el it O Lot i Bt or ont
kinds may bepaXiekli@flenith i% SURSIHHtURME dRldamaiateivd I ite Refered rddat

the total nunber of carbon atons or the total nunber of atons of the
substituent (s¥hps the ol numeerdefi varbea adies\d ¢mdhepéatadgaumbean 20.

15 Exanpl es of ¢t he pol yamef chigl £ Wi &l P& P\{Lindgﬁeas%%uted derivative

should not be larger than 20.

15 Examples of the polymer chain which provides a group
having a valence of p of R' are the same as an addition
polymerization polymer chain, polyaddition polymer chain and
polycondensation polymer chain enumerated for the monovalent
group having a polymer chain of Z'. In the group having a

20 valence 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,-C0O0O- or -C(CHs) (CN) CH,CH,-COO-.
It can be understood that this is the same as Z'.

In the formula (2), examples of the alkane having 1

25 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

30 carbon atoms which provides the group having a valence of
m of Z2 are 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



havi fig a val ence of p of Rl are the same as an addition polynerization

pol ymer chain, polyaddition polynmer chain and pol ycondensation pol yner

chai n enunerated for the nonoval ent group having a polyner chain of Z1. In
the group having a 20 val ence of p and a polynmer chain of R, the polyner
chain may be bonded to the sulfur atons 3n the formula (1) directly or

t hrough a bond such -CH2-COO- or -C(CH3) (CN) CH2CH2-COO-. It can be
under st ood t hzdribdm s tiomst dved $@oe rasaZdms Iwhitdieptoriddea (129 grexanphiesnef t he

al kane having 1 5 to 20 carpon, at ons _whi ch provides the_group having a
val ence of o‘faé‘?”%‘? eogh‘g 9 _n%z a?srecc}'ﬁ?otﬁ?d%g@rﬁjn%‘?‘%?%‘&_‘cﬂ%relﬂ ChFkERe
having 1 to 2&,carhomet ORScyHl £h PERYOEES KA1 8§ 0P Hayh NdarBoNakehre of p
of R1. Exanples of the aromatic hydrocarbon having 6 to 20 30 carbon atons

whi ch provi deand Heetprouptand g ishy sirovidest the gtorp havingeaswatense
conpounds enuonP\r/ﬁglt egl ﬁpr the aromatic hydrocarbon having 6 to 20 carbon
at ons whi éh pro des The group having a valence of p of RL. Exanples of the

het erocyclic conpountk hawstg thdrr LEcH theaghompahafE nand heleneecabemm whi ch
provi des the Cgﬁ;o.up having a valence of mof Z2 are the sane as conpounds
enurer at ed  fERTHHRA {108} 8Bt K31e SRy d el Het RRgC BT PN 25 Wi bbRCa¥ BAEP and

hetero at ons yiy ol bf Q4 da.d e o QuR1 RN BIoR XA! £PGRat BcOly@rQlallon The

substituents e group having a val ence o erive m an al kane
having 1 to 2tacamdpon tat @fs catrfrgadoms bad hheagvahpnbavibhgna dexlerde f r om

an aromatic hydrocarbon avin to 20 carbon atons and the group having a
ool anee- 16° of THMSET DRRA A1 & hed SRl SRR e ) 5 2D BeORF o
of Z2 may be sgigallay @ estabdInPBaransy embR ftdthbd dnuhdLasedstbt uent s
for the alkyl group having 1 to 20 carbon atons, the nonoval ent aromatic

hydr ocar bon grleripsHest Hgients F@0 e Ivdikydt eroupt hevipgsovarent0heagborycl i ¢
group having atoms, the monovalent aromatic hydrocarbon group having 6
to 20 carbon atoms, the monovalent heterocyclic group having
15 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
20 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

25 monovalent group having a polymer chain of Z'. In 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(CHs) (CN)CH,CH,-CO0O-. It can be understood

30 that this is the same as 2'.

In the formula (2), 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 the monovalent group



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 preferred that the total nunber of carbon
atons or the total nunber of atonms of the substituent(s) in the substituted
20 derivative should not be larger than 2G> Exanpl es of the pol ynmer chain
whi ch provides the group having a valence of mof Z2 are the sane as the
addi ti on polhaeﬂhgavb@n peRymeN (®hai or popybgtet i cna pol yfeR? ciai nhaid

pol ycondensat i on chai.n _enuner at ed for t he above 25 nonoval ent group
vl ng a pol y FOPSCRSUTSck 2T LYk SRS e hon aviteg o2 FCERED SRR AKE

pol ymer chai nrgf- £2e LRERRAMAR grhiRid dmyzibe pangdrd ﬁ@n&bﬁl@ﬁ&bgBoﬁbom(ﬁ
t he thiocarbonyl group in the fornula (2) directly or through ond” such

as - CH2- COO- hawving( @I—BB)J(MUQL"@HZL cb®®, theolyeeumderist vay bsdarided t hi s
is th f to 2
LZrboﬁ S:t ng%o %ge % §Fe% aFoﬁat%%éhé '@% %Pgﬁgﬁﬁq%QQQ%b %¥5; 0

carbon atons, at hendoraval ast ha;ectmyc:cbracgm}gp (e iongcu3- o020 cal kem at ons
and hetero atons and the nonovalent group 32 having -OR -SR -N(R)2 or a

pol ymer chai nbsf urglegmtaaekithats fisks thft ddheldammtds ek -are the sane as
groups enuner at ed t f I iSQ{ roup
havi ng a pol yner Ch%%%m%?%§é$§?ﬁ%r%%ﬁgﬁ%ﬁ&@ﬁgﬁn llcph% %H%P§8§ t ég

sul fur atons havtimg f3ortoul2D @ﬁkhﬁn%aﬁdms(nftHﬁamghlta bohdt $tiaheds
-CH2-COO-_or - CHS)QS_ CH CH2-COO-. It can be understo(g hat this is the
sane as 749 ed% C&BW@§ VAT 25 TRHRT ETHRFRE Dl having 3
to 20 carbon ﬁ\b%@ssfaqfen%Za@mdybwcwéééﬁ%h %Qo@@fh&@ih%@ 2be2 b ReursRyIe as

groups enunerated for the nonovalent alicyclic hydrocarbon group having 3
to 20 carbon a&oows off RRL( Ep——1n)a@@dltﬁsS’Sh%ELT—tl‘Q@@ddeléiva‘atlveés In the

formula (2) , a plugdl iy Of R 2 52782861086 S8 f R?7 s may be the same

or different.

15 When the connection portion between Z? and -C(=8) -S-R?
is an aliphatic carbon atom in the formula (2), the aliphatic
carbon atom in Z? is bonded to -C (=8) -S-R?, when the connection
portion is an aromatic carbon atom, the aromatic carbon atom
in 2% is bonded to -C(=S) -S-R?, and when the connection portion

20 is a sulfur atom, the sulfur atom in -SR representing Zz? 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).

CHs 8
NC—- C S— C (3)
H H
25 ¢ 3
CH: s
HC-C-S-C ()

CH3 CN



or di*fferent. 15 when the connection portion between Z2 and -C(=S)-S-R2 is
an aliphatic carbon atomin the fornula (2) , the aliphatic carbon atomin
Z2 is bonded to -C (=S) -S-R2, when the connection portion is an aronatic
carbon atom the aromatic carbon atom in Z2 is bonded to -C (=S) -S-R2, and
when the connection portion 20 is a sulf atom the sulfur atomin -SR
representing Z2 is bonded to -C (=S) -S-R2. Particularly preferred exanpl es
of the thiocarbonylthio conpound in the present invention include

conmpounds represent e@H}y thg following fornulas (3) to (22). G 1S

NC-C- S-C (3) 2%@6& _(_:I%SI—B%—C—S—CM) CH3 CN 33 CH3 S H3C-C S-C (5)
CH3 OH CH2-S-q |,(e§ cH3 855 cH3 NG-C-S-C/ \ C-S-CGCN (7)) CH3 CH3
5SS NCGCH CH2 S-C @He} (PH CH3 S HOCS-C(9) CH3 GOCH2 CH2 CH2 CH3 O

S
CHZ_S_C\ (6)
Cl
CHs 3 7 GHs
NC—(P—S—C@C—S—(P—CN )
C

Ha CH;
5
S
NC—CH‘z_CHz— _C\ (8)
o~
CHs S
HO~C~§—C ©
CH; ©~O-CH;—CH;—CHy—CHg
o)
QCHs 3
HO-C-C-§-C (10)
CH; CH;—(CHz)1g—CH;
GHs s
NC-C-$—C, (11)
CH; G-OH
0]
A s
HC—CH—C-8-C (12)
CHz  G~N(CHa);
10 0
OH

3 Qo
§-C-R-0CHs  (13)

o



OCH3'S HO GG S C (10) CH3 CH2 (CH2)16-CH3 CH3 S NG-C-S-C (11) COH CH3
0 0CH3 SH2CCHCSC(12) CH3 CGN(CH3)2 10 0 OH S OC2H5 S C 11- OC2H5
(3) 034 ,0,, SO_ NGCSGCIH-00 (14 O5CH3 HSGCF-CH (15 0\
CH3 CH3 F,-CS CCH2 CGS-G5 (16) 50SCNCNSOOCH S CHs OCCSC
(17) CH3 CH3 S NC-C-S-C (18) ) N-N 34
R Q
NC-S—C—ﬁ—O (14)
O
3 oy
H-S§-C—p—CH;  (15)
O

\/; CH; CH3©
@—ﬁgsccmcsc? (16)
oS

CN CN SO

CH3 S

NC— C S- (19)
CH3 0 CH;—CH;—CH;—CHj

CHs s
NC— C S—- C (20)

Lo CH3 Hz—(CH2)10—CHg3



\'1 *'CH3 SI NCGGCS-C(19) CH3 OCH2 CH2 CH2 CH3 CH3 S NGCGS- QA (20) 10
CH3 CH2 (CH2)10-CH3 35 CH3 $ 1 NCGCS-C(21) CH3 N(CH5)2 CH3 S NG-CS-C
GH3 (22) CH3 NN C2H5 CG-CHZ F It 5 These thiocarbonylthio conpounds may be
used alone or in conbination of two or nore. In the present invention,

anot her nol ecul ar wei ght control agent, Bar exanple, one or nore of
a-net hyl styrene diner and t-dodecyl nercaptan nay be used together with the
10 thi ocarbonylthio conpound for |iving radical polynerization. The radical
initiator used for living radical polynerization is not particularly
limted and radical Apitigtors which are generally known as radical 15

pol yneri zati on initi%?iﬁs 3%y be used. Exanples of the radical initiator

i nci ude azo conpNG@dE-<sSciGas 2, 2' - aZBb) si sobutyronitrile,

2,2 -azobis(2,4-dine Byl vallq(@mg)rzi le) and 2,2' -azobis

(4- net hoxy- 2, 4-di met iyI%al eronft¥1le) ; organic 20 peroxides such as
benzoyl peroxide, |auroyl peroxide, 1,1"-bis(t-butyl peroxy)cyclohexane and

GHs 3
.NC—?-S—Q CH3 (22)
CH; N—N
CZHS E—CHZ—F
O
5 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

10 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

15 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
20 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
25 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



t-butyl per oxypyval at e; hydrogen peroxi de; and redox initiators conposed of
t hese peroxi des and reduci ng agents. These radical initiators nay be used
atone or in 25 conbination of two or nore. The solvent used for |iving
radi cal polynerizationis not particularly limted as far as an active
radi cal is not deactivated. Exanples of tfge sol vent include propyl ene 36
gl ycol nonoal kyl ethers such as propyl ene glycol nononethyl ether and

propyl ene gl yg@hchmnm@hbalk ILf@ihef@@xﬁé)lﬁhléy;bﬁcs!pyl@lhéfglyc&llkmbn%ﬁr@hyl
acetates such as ethyl ene g icol net hy et her acetate, ethylene glycol

ethyl et her a@éb&t’feang BYePY; ?@ﬁnggY%%lmQ%t?ﬁhyjeﬁ’Fé}eracéP 2ty) adlké‘tlr%ﬂeene
glycol. ethy r ha r I t af

propyl ene gl ylgt%?kgtth}gﬁgt h%?hgge%g%%gegf gér’%%glaeénrget gl“yco eq‘fé%rnﬁﬁoq] Ptﬁlé’r
acetate and diephemylae:lee:agleycceltl'@ztﬂqde gltymol aad:é‘t}all egtr(qzxolag@estldqyé,ene gl ycol
di al kyl ethers.s as 10 d|e | ene hyI t.her, di ethyl en

gl ycol nethyl %lglﬁﬁ’ylleé‘l’an@rly ﬁ%&?ﬂaf éﬁ"s?folacﬁl &y %ételrréry %‘é@ﬂ e
gl ycol dinet h)ékh9t1h§£he91azf@tpa/&@n@z@pw@né@uwblefa@f{hyﬁtm{er %@tate,

di propyl ene glycdol diethyl ether; other ethers such as” tetrahydrofuran,;

ket ones such asopytlieyle @tlb’;ﬂOlk@ttéWéL @@y@mo@lplpme]fﬁmcﬂﬂejm

3- hept anone; ke Icoh h 38 di acet ane cohaol |
4- hydroxy-4- &T [}eﬁt r?rz a(g:negf) n&ndaﬁ)})dfroégy e neqt#ﬁ%exatrp}ﬁl o%tel?eﬁl kyl

| act at es SUCha@%tﬁQtehW (poagh) atlkyartheeidlplcdladt iat Ky otdaie @S tAIGh sueh as
ethyl 20 2-hydroxy-2-nmnet hyl propi onate, ethyl h%g%oxyacetate met hyl

2- hydr oxyt®- n@tlwml}leﬁl%atlé'coﬁfe@hvﬁthypm@%%{/pr gnatene Hiigal methyl
3. et hoxy pr opLRShe LAY s ANy B ORIANG Byl RSB RNl €

et hyl et hoxyacet met h but yl acet

3- net hyl - 3- rrelghgmpﬂudymeptbpl@rtaiee:,, énpybpya:enatgalycmbmephyl eicley hteecher

- propyl aCGtat%.de?%%&&e%%eg ycol dlggﬁquggﬁg£e other ethers such as
tetrahydrofuran; ketones such as methyl ethyl ketone,

15 cyclohexanone, 2-heptanone and 3-heptanone; ketoalcohols
such as diacetone alcohol (that 1is,
4-hydroxy-4-methylpentan-2-one) and
4-hydroxy-4-methylhexan-2-one; alkyl lactates such as
methyl lactate and ethyl lactate; other esters such as ethyl

20 2-hydroxy-2-methylpropionate, 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,

25 3-methyl-3-methoxybutylpropionate, ethyl acetate, n-propyl
acetate, i-propyl acetate, n-butyl acetate, i-butyl acetate,
n-pentyl formate, i-pentyl acetate, n-butyl propionate,
ethyl butyrate, n-propyl butyrate, i-propyl butyrate,
n-butyl butyrate, methyl pyruvate, ethyl pyruvate, n-propyl

30 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



n-pentyl formate, i-pentyl acetate, n-butyl propionate, ethyl butyrate,
n- propyl butyrate, i-propyl butyrate, n-butyl butyrate, nethyl pyruvate,
et hyl pyruvate, n-propyl 30 pyruvate, nethyl acetoacetate, ethyl

acet oacetate and ethyl 2-oxobutanoate; aromatic hydrocarbons such as

tol uene and xylene; and am des such as Nawet hyl pyrrolidone,

N, N- di net hyl f or mam de and N, N-di net hyl acet am de. Qut of these sol vents,

propyl ene gl yeeheimnerkiighe3dlyebhenon&hdyhghes ghee ol catnaneidndpatdiry
acetate, propylene_ glycol npononmethyl ether acetate, propylene glycol
nonoet hyl et Hé¥Codefateme iyt dpiiené Gitpts: REPRYLeBEEIYgebmgneethyl

di et hyl ene gl y¢@l. dinethyl etd*jﬁ; 'c—gr{%/l I;{ﬁ‘eogh;;%t t her,

di propyl ene g?éycglrd I met fl' et errlo,ﬂ)lcyc oﬁ'g&ac%lon'e, - e%enéon%%%%gbt anone,
gt hyIh 3- met hdxyemmme@mgﬁycmgt ﬁyhﬁﬁhy&h@mly@ropimiatﬂem h!f/)]yccfl methyl

- et hoxypropi onat e, 3-net hyl.- 3- net.hoxybut ropi onat e, -butyl acetate,

i -butyl acgt aFé?yﬁ-ﬁ SF- péflqg%é‘#t%&iﬁ%a}ﬁe]e,eﬂ?%t yl propionate,
et hyl but yrat ydlobleXRonddUiy ighanbiit Vi - HiBod e anck gy hyl pyruvate are

preferred fromthe viewpoints of the solubility for each ‘conponent,
pi gnent di speRsimgithopsyPaeics@tsoi Mathyf Itethaniritopienatemsietvel resin

Tuo or more. g ARBInt o T Wy e AT L o SR Vi g

radi cal pol yner-iczatiloficesape efiebaliyl Acdtide po-paritsyl byrmet ghti.-peits 1
pr ef erabI%/t 0.2 to 16 parts by wei ght based 20 on 100 parts by weight of the
total of B0 AKELFSISMEY 2D le PUARIANHER e £ BMp RIHASL 2the ETRXPRY bf t he

e pref brably O g B0 pal Lo By Sar Gt bachd ToRT 100 Py & Tyt o
the total of didont depolipwpoizdls ©f 2heumscdtubidtiey donrp@ands.component,
pigment dispersibility and coatability of the radiation
sensitive resin composition.
15 The above solvents may be used alone or in combination
of two or more.

The amount of the thiocarbonylthio compound used for
living radical polymerization is preferably 0.1 to 50 parts
by weight, more preferably 0.2 to 16 parts by weight based

20 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

25 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.

30 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



The pol ynerization tenperature is preferably 0 to 150C, nore preferably 50
to 120C. The polynerization time is preferably 10 mnutes to 20 hours, nore
preferably 30 mnutes to 6 hours. 30 Mwv (wei ght average nol ecul ar weight in
terms of polystyrene neasured by gel perneation chromatography (GPC)) of
the resin (B) is 1, 000 to 45, 000, prefeB&bly 3, 000 to 20, 000,
particularly preferably 4,000 to 10,000. Mv Mh (M is a nunber average

mol ecul ar wei ghtPA Ly sterranaBeagnrgd B EPFemt rhgsteen BB) Gcpreferndlyesi n

(B) is prefer t 0 f erabl.y y i cul ar
preferably 1§Péo(¥f.'}).’ R'Or%aedpgtg?%%agg%s?t%é 'r%’s' %%&%&%?{lyoﬁg g\?#ﬁéﬂYS
excel l ent devel opabikity is obtained by using an alkali-soluble resin

havi ng t he above specifi ¢ My, referably the above specific My and/ or
Mv M, wher eby pi xe%sraﬂé%ﬁanag?ﬁﬁﬁlﬁﬁt FEPATeGBPOSH LROTY HAYE®I t he

residue, sfaigyc115hkMiESE1ERALIT iRY Al oR@dWeed RN ddiggsuhstrate or |ight

10 screening |layer of an unexposed portion at the tirme of ~ devel opnent, a
hi gh product gilkhdicanlbbleezkisiad haiviingutthepeadbdve pedriyf ifcoMei,gn matter at

the tinme of manufacturi a.color filter due hj cl eanabi lity with an
or gani ¢ sol VEREEaRA v ikhe BapRempeatt £F uhihd for MET MBIt oy BERELE valy
prevented. | nnhhengr£seRiry pyepetirAdddieanass Foridd, Mate hedisek, akgna or in
conbi nati on of two or nore. The amount of the resin (B) in the present

invention i soprifknaimside d6 hapdby Rradicsd e Ghe, swoverakeia aBEPE 20 20
eomoonld 3 BEREREI TASEG 90, 400 AR YA il W PRI G, Ve
devel opabi | i t detrayobowear, aohighspaoduet yhelfli kcamr el dealdegdbeiphodiiced on
the substrate  Shuchfl a3 280e18n BYELD o2N HeYRa2edPALLL R0 20d  Hien
a color filter due to high cleanability with an organic
solvent, and the “burning” of a color filter can be
15 effectively prevented.
In the present invention, the resins (B) may be used
alone or in combination of two or more.
The amount of the resin (B) in the present invention
is preferably 10 to 1,000 parts by weight, more preferably
20 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
25 the amount is larger than 1,000 parts by weight, the
concentration of the pigment becomes relatively low, thereby

making it difficult to achieve the target color density of

a thin film.

30 - (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



25 the amount is larger than 1,000 parts by weight, the concentration of

t he pignment becones relatively low, thereby making it difficult to achieve
the target color density of a thin film 30 - (C polyfunctional nononer
The pol yfunctional nmonomer in the present invention is a nononmer having two
or nore pol ynerizable unsaturated bonds. 3exanples of the pol yfunctional
nmononmer include 39 di(nmeth)acrylates of an al kyl ene gl ycol such as ethyl ene

gl ycol and prdpyhend)gkcyydbted ofetm) adkyllanes gifycnl malataldey | etrtey prye ol
such as pol yet hyl ene gl.ycol havin I rization degree of_1 or nore and
ponpropSIe%e93¥§8gla%d¥33pﬁa%§nﬁgﬁaﬁ§£ﬁigt1&H‘ |%£¥£¥£ﬁ?%w°§nﬁex pol y
(meth) acryl apesyafikgieakybidicicd aheehals havived i 1end R 18, cdly Hpxlg B oups

and di carboxylic acid nodifiéd products thereof 'such as "glycerin,
tri met hyl ol pr ppaBerigagigey geareeddf an@rdrpeatard mdinnspy lene glycol

Oli90(”Etn%aCE%b%Bgfﬁs%%gy%%rﬁ%EXQEEFﬁeéﬂﬁ%%% ﬁig} Wéﬁ&ﬂhane resin, alkyd

resin, silicone re spiran resin, acry €s of a polyner
havi ng a hydr exyly (geetp agtrylbalels berarpbalbysuth @5cpodY -Hh 3 bash ere-chavi ng
a hydroxyl group at _both term nals, polyisoprene having a hydroxyl group 15

at both term RXFEOFNd FECYPEpPTdaiGRE IR HE @ HyHmadi T ief RpPBCHdt h
term nals; an@hh&%%kzsﬁ%%tﬁ% %?%%kﬁ%ﬁﬂx%?@MQQH¥%E¥§¥§#%W$FMF of these
pol yfunctional nonomers, poly th) acrylates o pol yhydri c al cohol
having 3 or npeetaémymydﬁamﬂla@ﬁp@p$emu$aﬁxnhﬁirqw;ic acid nodi fied products
hereot S PEStg sy LelPhs RO PopRe v
t et ra(met h) acpredhaneti- et aan kit o1n, BeNtROMRL P ALK WAl $o BP&h resin;
dlpentaerythrb&?heth)acrylates of a polymer having a hydroxyl group at
both terminals such as poly-1,3-butadiene having a hydroxyl
group at both terminals, polyisoprene having a hydroxyl group
15 at both terminals and polycaprolactone having a hydroxyl
group at both terminals; and
tris[2- (meth)acryloyloxyethyl] phosphate.
Out of these polyfunctional monomers,
poly (meth)acrylates of a polyhydric alcohol having 3 or more
20 hydroxyl groups and dicarboxylic acid modified products
thereof are preferred, as exemplified by trimethylolpropane
tri(meth)acrylate, pentaerythritol tri(meth)acrylate,
pentaerythritol tetra(meth)acrylate, dipentaerythritol
penta (meth)acrylate and dipentaerythritol
25 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
30 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



25 héxa(nmeth)acrylate. Qut of these, trinmethylol propane triacrylate,
pentaerythritol triacrylate and dipentaerythritol hexaacrylate are
particularly preferred because they provide pixels having excell ent
strength and surface snoothness and rarely produce a stain or the film 30
residue on the substrate or light screening | ayer of an unexposed portion.
The above pol yfunctional nononers may be used alone or in conbination of

two or nore. Theeamiwn ief pried epalifurscticorslo Moy rwd ightp) anerd 40
invention is prefera I§5 to 500 parts \%YWE ght, nore_preferably 20 to 300
parts by wei gREEHES n2P08CpaP P sPRY LS vRY ghe THRE (PRS2 (G Pagfeh Hohe

amount of theyeRghtf Wickinanale JToNqisr, 'ﬁhéﬂ‘i'ch%r ahBAR 5 BahS by wei ght, 5
the strength and”surface snoothness of the pixels may degrade and when the

anount is lar g@ﬂytfwta@@a@ampslmrv\elsgBmaléldmluhaIUév@a@‘ma?biHyl medny: | ower,

tai he fil d d th strat ht
g(r:rgeﬁi ﬁlg ay(x-:T eﬁit%%r%Lne;{lgiuglé %S?tloogOt uce ?ehep%éz% % gjr?t (?ﬁfgt he

pol yf unct i onabn@DreEE ik haT@yobet u@marge@wﬂumabO%wé byanérpgm unQtizanal
mononer havi ng one polynerizabl e unsaturated bond. Exanpl es of the above

nonof unct i onadevgAeRaP ilddyunay Lewar urct adswdhe st $hehf) lane e meat ed
monomers (b2) 4.1 rSHHBEEiaSSd%ﬁe? esrm%ﬂ;é;tc %rah§§h53§8£8€£ggﬁofgy¥mf G

N-vi nyl containinhg nitrogen IC conpo suc
N-vi nyl SUCCI numeet@pslétdvlpmﬂtpim ol i done, N-vinyl phthalim de,

N-vi nyl - |per|done vi nyl -s-caprol actam. N-vi rrol e,
N-vi nyl IO ol i di ne, PRy PERE %?Iéth@wtrﬂﬁl qd’fo Gtgignal monomer

N-vi nyl i ndol gz Npg %)é'e'd"'q(?ll iddb ittt iH Rena  daziBindE vcsrrad GREREHOL €,
N-vi nyl pi peridi ne, N-vinyl pi perazine, N-vinylnorpholine and

N-vi nyl phenoxélztivnelg e mol(ymm)zaé:tl@nmsammﬁmd reorechd

Examples of the above monofunctional monomer include
unsaturated monomers (bl) and unsaturated monomers (b2)
15 enumerated for the above alkali-soluble copolymer (I),
N-vinyl containing nitrogen heterocyclic compounds such as
N-vinylsuccinimide, N-vinylpyrrolidone,
N-vinylphthalimide, N-vinyl-2-piperidone,
N-vinyl-g-caprolactam, N-vinylpyrrole, N-vinylpyrrolidine,
20 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
25 Toagosei 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
30 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.



comércially avail able M 5300, M 5400 and M 5600 (of 25 Toagosei Chenica

I ndustry Co., Ltd.). These nonofunctional nononmers nmay be used alone or in
conbi nation of two or nore. The anount of the nonofunctional nonomer is
preferably 90 wt% or |ess, nore preferably 50 wt % or | ess based on the 30
total of the polyfunctional nonomer and tRe nonofunctional nononer. Wen the
anount of the nonofunctional nononer is larger than 90 wt% the strength

and surface snppyhpeasaefiont Benpixehs rayidegaeerdtAl - - (D) radiation
sensitive radial generator, The radiation sensitive radical generator (to be
sinply referred to G&e"¥adiehiogefePatbivenspeiifait Seneratorhd ter &ent

invention is @a. 0 LGh+EO “ Lea L.e LniLti ating. the
polynerizatio%lgﬁﬂghgggggega B%I%Eﬁng??gggﬁ h%ﬁg%%@g C)hg%gl?hgkgg?igﬁally
used nonof untheopaksanhomerenpapnexpoaucempounddwatiichn fouals as radisedl e

radi ation,_ultravjolet radiation, f ultraviolet .radiatiqgn, electron
radi ation r Rgpahgﬁtpén??ig}?ﬁéhﬁag' aPO&EW@F&ﬁﬁtﬁ%ﬂ‘ﬁiﬁggk & an
acet ophenone péQgPQHBQ,ioBb.'lmn%éﬁlle% qefyPamad t He IopAl iR CaRPAYEl  benzoin
conpound, benzophenone conpound, a-di ketone conpound, pol'ynucl ear qui none

conpound, xanMRBAEUBSHHONAd ARBOHEAZYPOBORKEDORYr €15 OArERdagh orheucadisal
generators mayRe,ysed ala0g Q1 L0 0URIARL IO, AL LH0 QL MRe e,

present invention, at one Seléc romthAe group“consisting o

acet ophenone egdpauidn,beleicdassl eaddsrawhd cand tri-ddzidieon .conpound is
preferred as the radical generator in the present 20 invention. In the
present i¥fention, The raar?g]tﬁ?tl genepatradi Talforgerarat 8r aaFREPBRERPRE0. 01

to 80 parts b¥omﬁbgﬁﬁy BPifiidazole compound, triazine compound, benzoin
compound, benzophenone compound, a-diketone compound,
polynuclear quinone compound, xanthone compound and diazo
compound .

15 Although the radical generators may be used alone or
in combination of two or more in the present invention, at
least one selected from the group consisting of an
acetophenone compound, biimidazole compound and triazine
compound is preferred as the radical generator in the present

20 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

25 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

30 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,



preférably 1 to 60 parts by weight based on 100 parts by weight of the

pol yfuncti onal nmononer (C) or the total of the 25 pol yfunctional nononer and
the nonof unctional nononmer. When the anount of the radical generator is
smal l er than 0.01 part by weight, it may be difficult to obtain a col or
filter having a predeterm ned pixel pattamn due to inconplete curing by
exposure and when the anount is |larger than 80 parts by 30 weight, the
formed pi xel s2ragthgill-16f[# -f(methiyile hdiuh) stheaiyd ] -GuHmrarpaevied ayraasdn - Exanpl es
of the acetophenone conpound out of the preferred radical generators in the
present inventi8R€ i ncl ude 2- hydroxy- 2- met hyl - | - phenyl propan- | -one, 42

2-met hyl -1 - [ 45 gehByh Lhi @) pRemyh hmd naprrhal HR&Mopk ') butanone-

2- benzyl - 2- di met hyl am no- | - (4- mor phol i nophenyl ) but anone- I,

1- hydr oxycycl dhetyhyhdaoxycystlohexys - phendilngketone, 1, 2- di phenyl et han-1| - one,
1, 2-oct anedi oge,, and 1:[4- (phenyl.t hi o) phenyl ] -2- (O benzpyl oxi me). Qut of

t hese aceﬁgphghgngl@8#8%§ng/% %lphe é%ﬂéd 1 éﬁe, %46 octanedione

2- et hyl - | - [ 4apaethykt-hicdkphe i) Zheerahold-nepiepaRsiex ihe )1.0
2- benzyl - 2- di net hyl am no-| - (4- nor phol i nophenyl ) but anone- 1, 1, 2-octanedi one
and 1-[4- (phenyl t hi 8Yphehykese ecBErpPbgRerEneP™Reendsarticul arly preferred.

e opre SRR OIS, TR 8 R0 26 pn R S o O
generator in the present invention, the amount of the acetophenone conpound
woi Gt Pt 2aPEPRY 126 BREEL PP LTS 30 FRrR ity N DA GD0.
parts by wei ght 106 _thepeliibwectingnal monomer (C) or the total of the

1-[4—(pheny1thio)pheny1]—2-(O—benzoyloxime) are

particularly preferred.

The above acetophenone compounds may be used alone or
15 in combination of two or more.

When the acetophenone compound is used as the radical
generator in the present invention, the amount of the
acetophenone compound is preferably 0.01 to 80 parts by
weight, more preferably 1 to 60 parts by weight, particularly

20 preferably 1l 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

25 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

30 2,2’ -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,
2,2’ -bis(2-chlorophenyl) -4,4’,5,5’ ~tetraphenyl-



pol yfunctional monomer and the nonofunctional monomer. Wen the anmount of
t he acet ophenone conpound is smaller than 0.01 part by weight, it may be
difficult to obtain a color 25 filter having a predeterm ned pixel pattern
due to inconplete curing by exposure. Wien the anount is |arger than SO
parts by weight, the forned pixels may fal3l off fromthe substrate during
devel opnent. Exanpl es of the above biim dazol e conpound include 30

2,2 -bis(2- chﬂo@()pbe'liy\li)iadz,oil'e,,S 5' -tetrakis(4-

et hoxycar bonyl.phen , 2 -hii daz , ,
2,2' -bis(2-br hé %Jéiéi 2%?3%]5644 5,5’ -tetraphenyl-

et hoxycar bonyllpbenysllhmlldazd;ié m dazol e,
2,2 -bis(2-chl orophenyl )-4,4" ,5 5" -tetraphenyl 43 1,2'-biimdazole,
2, 2" -bi s(2, 4- 8 @A BAEHRery 6 & i#hloropheantldptford/| -5 15 2> tefitanhrmol e,

2,2' -bis(2; 4 ri_ghl. )-4,4",5,5 -tetraphenyl- 5 1,2'-biimdazole,
2,2'-Dbi s(ggbrgr‘r%phgﬁy 1‘&%@%@%5 5' -tet raphenyl -1, 2' - biim dazol e,

2, 2" - bi s(2, 4- di, br e phentrombphery 1’ 4t at’r, apleemtet dagierbyl i dazol e and 10
2,2 -bis(2,4,6-tribromphenyl)-4,4",5 5 -tetraphenyl- 1,2'-biimdazole. CQut
of these bii nP&éE‘&Fiéz@&ﬁpounds

2, 2" - bi s(2- chhopepheny(ly) 44d‘ibx%n%pﬁe<%1tyf1%mewl 5152' -tebdféft) | &,
2,2 -bis(2,4- dlchloropheny Y-4, 4" 5 5" tetraphenyl - Il dazole and

2,2'-bis(2,4, ﬁvﬂlllbml@ﬂ-@@ﬂ@’l )841414' 5, 5'-tetrapheny| 1,2'-biimdazole are
pref e[)lr:a(rj&% gl 2, g} |s(42 4- dll%hl or ophen I))_-44,,44;',,55’,55,'_-tte t]_[;f‘ heel@/ _ 20
1,2’ - bllmldazole. '

Out of these biimidazole compounds,

2,2’ -bis(2-chlorophenyl) -4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole,

15 2,2’ -bis(2,4-dichlorophenyl) -4,4’,5,5’ -tetraphenyl-
1,2’ -biimidazole and
2,2’ -bis(2,4,6-trichlorophenyl)-4,4’,5,5’ -tetraphenyl-
1,2’ -biimidazole are preferred, and

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

20 1,2’ -biimidazole is particularly preferred.

These biimidazole compounds have excellent solubility
in a solvent, donot form foreign matter such as anundissolved
product and a precipitate, have high sensitivity, fully
promote a curing reaction by exposure with a small amount

25 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

30 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



Thesé biim dazol e conmpounds have excellent solubility in a solvent, do not
formforeign matter such as an undi ssol ved product and a precipitate, have
hi gh sensitivity, fully pronpote a curing reaction by exposure with a small
anount 25 of energy and do not cause a curing reaction in an unexposed
portion. Therefore, the coating filmobtagged after exposure is clearly
divided into a cured portion insoluble in a devel oper and an uncured
portion havi ngeheghtsel tihi theypreseatdevelkeapeon,t keeeynwoumt R ithegossi bl e
to forma 30 hi h18efinition color, filter having a gredeternined pi xel
pattern whi chb?'gmﬁ PZHAB SOOI SIVEC TP HY FaPdi BC &dhBBtREL g igBtused
al one or in ggphi ﬁEE@BaEfLthDtBr3@DF§-rt\.Qh%@' m@&gl?ﬂtl,rr;p%%qlﬁl%%%und I'S
inth i

used as the radical 44 genéerator e preSent i'nvention, the arfount of
the biin dazprefevapduridtp2 ppatesdlyt yedgbt haseoparG@&Gpby tesdyeightror e

preferably 1t parts_h ight, particularl referably tqQ 20 parts
by “wei ght “baseh bHet BB LTS TG BRRCkeS e brolbRutatidngE itfomer (O
or the total gpbi{hancpebihingbhemar ERAOHRE adehdirie FaRRIEUNGIdHIR!y mMononer .
When the anpunt of the biimdazole conpound is smaller than 0.01 part by

wei ght, it mayhpe dpefaneunt of Sheabhinidarete ePMREIn@ g $iad Ysredbaar ni ned
i xel patt d ' 10, ' . . . i
pi xel patter ”8.H§ {:grtgﬁﬁﬁégﬁt taht‘,e?ﬁal&?%éﬂﬁl?ﬂ%%ﬂrte to%ﬁ&aé.%?a?%%gﬁ'hgs

| arger than 40 par ned pixels nay fa rom
substrate anfilherflidwrepafacelatfe tnnmqd peke lpat tern dughenédcdupilege

devel opnent. Wen tgéébiinidazole onpound is used as the radical 15
gener at ort4 n FHELPPSLEMFAGR R i offRePt the Rt 415 ?aﬁg‘éﬁ than &dhBrRSEi on

with the follgyifgdwdr aaRN rdenet boxé Vs SF Fa1TPHEY O SGR T ¥hbkerdbe term

"hydrogen donoir" as used herein neans a conpound which can provide a

hydr ogen at onang pheafli tml sypfaeel of the pixels may be roughened during
development.

When the biimidazole compound is used as the radical

15 generator in the present invention, it is preferably used
in combination with the following hydrogen donor to further
improve sensitivity.

The term “hydrogen donor” as used herein means a
compound which can provide a hydrogen atom to a radical formed

20 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

25 benzene 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

30 1ring or a hetero ring as a mother nucleus and 1 or mbre,
preferably 1l 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



20 fromthe biim dazol e conpound upon exposure. The hydrogen donor in the
present invention is preferably a nercaptan conpound or an am ne conpound
defined hereinbelow The above nercaptan compound is a conpound having a
25 benzene ring or a hetero ring as a nother nucleus and 1 or nore,
preferably 1 to 3, nore preferably 1 or 24¥ercapto groups directly bonded
to the nother nucleus (to be referred to as "nercaptan hydrogen donor"
her ei naf t er) . athamapev rMPn&te $Mso$ads & 1&onpound havi ng a benzene 30

ring or a hetero ri h OBt Gl .an e to 3,
nore preferably 1 ogg%@ga}nfn%@g&r%c&g ﬁ%ﬁtl ygu%ggﬁzglélgg{tgyt%g{}%%t%%?h%ﬁc eus
(to be referrbgdirogan damomes. hydr ogen donor"” hereinafter). These hydrogen

donors may have a nekca to grou nd 45 an am no group at the sane tinme. A
Gotai Ted deser  pti oRPFoRER6EREHBn PRy TBsEn doncen & Gdert SdeiorBe The

ner capt an f1ydpegeBndoR9hgmBY hHaverst rifgstoPMSotR HENZIEAR. I iWHELl theker 0
ring, or both of them en it has two or nore of the rings, a fused ring

may or may notwbeof momedof Whenrings mer Bagrdnr ingdnayger taymothae fommedr. nor e
mer capt o groups, as.far at | east one_free ner.capto.qro remai ns, at

| east one of the otwg?nngﬁgaBFchP dps ngoggnlgc?ﬁﬁégﬁ%ﬁﬁgﬁ?k%fzﬂ?%ﬁ kyl ,
aral kyl or arykrgaptp. grotupberas @sr fady agslabsteassd onee e dPiE apbapgr oup
remai ns, the mercaptan hydrogen donor may have a structural unit in which
two sul fur at8RB2ARE békdeGaBEgeNRePhhg SthsreAEISAPAR TTOyPSUPYUER as an

Coget hor 1o 1 REoPSAERGPe oYy B a2l it RS g donor

together 1nt ormof a -“disu n hydiogen "donor
may be subst asutffed by atcdebstylongr dupe alekwapdar proydp gremeiins, the

mercaptan hydrogen donor may have a structural unit in which
two sulfur atoms are bonded together by a divalent organic
group such as an alkylene group or a structural unit in which

15 two sulfur atoms are bonded together in the form of a
disulfide.

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

20 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,

25 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

30 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



subst'i tut ed al koxycarbonyl group, phenoxycarbonyl group, 20 substituted
phenoxycar bonyl group or nitrile group at a position other than the

mer capt o group(s). Exanples of this nmercaptan hydrogen donor include

2- mer capt obenzot hi azol e, 2-nercapt obenzoxazol e, 2-nercapt obenzoi m dazol e,
25 2,5-di nercapto-1, 3,4-thiadiazole and 4¢

2- mer capt o- 2, 5-di net hyl am nopyri dine. Qut of these nercaptan hydrogen
donors, 2- nermaptisbendos bl azoe® oydaR - AERERPG obeH zox agab et dtetedr gikyred,
and 2-nercapt obenzot hi azole is particularly 30 preferred. The am ne

hydrogen dond#*%#- haV® M iEadty BrRIVeFHE THNPD oMt et BUFEAgPY of bot h
of them \Wiereinbas 4o, BVESxOEalBGnY1NG8ou, | ussduitggamy or my no

be formed. At | east” one ani ho grou am ne hydrogen donor 46 nay be
substit ut ed bylloxwytkybomybupronpsubkenoryedrhbhyl ggeoupp. sTbetatuted

hydr ogen donaor. may be substituted by a. carboxyl aroup, alkoxycarbo

group, sugstiQQﬁ%%#y%ﬁ %@%%r?ﬁﬁﬁ@ %;(ﬂﬁfrjﬁﬁ%ﬁ%f?%h?goﬁyPoa?gﬁﬁ? gEﬁé?ituted
5 phenoxycar begmyh €E&UdmohongiéhpesProup at a position other than the am no
group(s). Exanples of the above am ne hydrogen donor incl ude

4, 4' - bi s(di met hyl arB¥RNbkes opheremeabove janpng (Hy@rageaniappbehr6prdaone, 10

4- di et hyl am npaget ' ] pophenone,
ethyl-4-dinetﬁ?fa#?ﬁ%ggﬁﬁgg?g?gﬁ?ﬁéEg%ﬁgkgﬁgﬁgﬁéhzoic acid and
4- di met hyl am apberizbaidietkeyl &uinof béehesphanone, hydr ogen donors,

4, 4" -bi s(di met hyl ami no) benzophenone and 15 _, i ,
44 bl odi o byt 1ot FE) BBABOBRER ORBSBPBe pr T ey b nopTopiophenone,

4, 4" - bi s(di ethyher Do) bREZAPISAPASLESZBAE L] CULEEh¥thpighehbBenzoic
acid and 4-dimethylaminobenzonitrile.
Out of these amine hydrogen donors,
4,4’ -bis(dimethylamino)benzophenone and
15 4,4’ -bis(diethylamino)benzophenone are preferred, and
4,4’ -bis(diethylamino)benzophenone is particularly
preferred.
The amine hydrogen donor serves as a sensitizer even
when a radical generator other than a biimidazole compound
20 1is 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 mercaptan hydrogen donor and at
least one amine hydrogen donor is preferably used because
25 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
30 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



The ami ne hydrogen donor serves as a sensitizer even when a radical
generator other than a biim dazole conpound 20 is used. In the present
invention, the above hydrogen donors nay be used al one or in conbination of
two or nore. A conbination of at |east one nercaptan hydrogen donor and at
| east one am ne hydrogen donor is preferabty used because 25 the forned

pi xel s hardly fall off fromthe substrate during devel opnent and have high
strength and Zemsr¢apiohyenzéxaieteeanédxanpl es of the conbination of the

mer capt an hydy ogen donor and. the am ne hydrogen donor ipclude a conbination
of 2;nerpaptd%é%z%h%ﬁQ@b?gh%%%m§5?g%%n?3¥§?ﬁgﬂ%th %&1%%)%%%§%phenone,

combi nati on ofomprmet Lamé ke remdindzaled afd2 -mercaptobenzothiazole and

4, 4" - bi s(di et hyl am no) benzophenone, conbi nati on of  2-nercapt obenzoxazol e

and 4, 4' - bi Adt mevhy(dbewdy bankepheapaerhanane oabfinat Fembspagon of

2- mer capt gbengzc I of . ethyl am no) benzophenone. Qut of
t hese co%bigéﬁﬁgﬁé%ﬁéﬁggﬁg?%%%$%§ é él2-marcaptobenzothiazo|e and

4, 4" - bi s(di ethyd ‘ariv o) deaziophenine) aenzaphenbhaait®morfe preferred, and
2- mer capt obenzoxazo] e and 4, 4' -bi s(di eth Ianino%benzophenone are nore

preferred, arfl CARYMTHAEi 0h oTMSIFRPEARERBRh26RRPAZ0FBYand

4, 4" -bi s(di ethyl anN9) HEOZRPILNOAS) bénPepheAYhar LY pRrefienigdiy10 The wei ght
rati o of the nercaptan hydrogen donor to the am ne hydrogen donor in the

conbi nati on gprefernedcaptan hydrogen donor and the am ne hydrogen donor is
pr ef er abl nor.e preferab e hydrogen donor

is used Fﬁ C(%-njlu;gt -%"{'/ﬁjﬁpt 5 H %’% %ltf#%;r%%f%;%gﬁ\é%ﬁ%ré%e? h%o%? sERt
invention, thenamite holirbbenhyeiogem daackomisiRieienad ¥he. ddrégodsnpart s
by veight, hydrogen donor and the amine hydrogen donor is preferably
1:1 to 1:4, more preferably 1:1 to 1:3.
When the hydrogen donor is used in conjunction with
15 thebiimidazole compound in the present invention, the amount
of the hydrogen donor is preferably 0.01 to 40 parts by weight,
more preferably 1 to 30 parts by weight, particularly
preferably 1 to 20 parts by weight based on 100 parts by weight
of the polyfunctional monomer (C) or the total of the
20 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.
25 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-
30 Dbis(trichloromethyl)-s-triazine,
2-[2-(furan-2-yl)ethenyl] -4,6-bis(trichloromethyl) -s-
triazine, 2-[2-(4-diethylamino-2-methylphenyl)ethenyl] -
4,6-bis(trichloromethyl)5s—triazine,

2-[2-(3,4-dimethoxyphenyl)ethenyl] -



more‘preferably 1 to 30 parts by weight, particularly preferably 1 to 20
parts by wei ght based on 100 parts by weight of the pol yfunctional nononer
(©) or the total of the 20 pol yfunctional nonomer and the nonofuncti onal
nononer. \Wen the anount of the hydrogen donor is smaller than 0.01 part
by weight, its effect of inproving sensité#gity may |ower. Wen the anount
is larger than 40 parts by weight, the forned pixels may fall off fromthe
substrat e dur%ngHesérbpabheronstixdpEesrdfzihe. above triazi ne conpound
include triagzi in s h.as._ ...

24, bt ri s(trTch orornergreetPy) ', B 005 R B oBEAUR ST s rdazine,

-met hyl - 4, 6-Dbi 64 tethbkpsopeybyld; 6-biedrrhehloromethyl) -s-triazine

-[ 2- (5- et hyl furan-2-yl) et hen -4.6 30 _bis(trichloronethyl)-s-triazine,
-[2- (furan- 254)2t h‘é%r%’uﬁ?’éifé{“é{lﬂ? chr SrBﬁ%t<HWFh%9rPF1ie§¥M)%é,-s-

- [ 2- (4- diset hy) ami nQes 2- net hyl phenyl ) et henyl ] -
,6-bis(trichloronethyl)-s-triazine, 2-[2-(3,4-dinmethoxyphenyl)ethenyl] 48
, 6-bi s(trichl oronedwlyl 9f sthesazi neazine compounds,

- (4- et hoxyphenyl })-4, 6-bi s(irich] oronethyl)-s-striazine,

(4 ot hoxysrs o5 3 P REthPRPEER T RoKehe T L BE 0% 2

2- (4- n- but oxyphenytlch16rbnethyl ghkot emaEhnk) S parthiicadiarey puerefrehese
triazi ne conpounds, 2-[2-(3,4-ﬂinpthoxyphenyl)ethenyl]-4,gﬁ bi s .
(trichloronethyl) -Bb¢r3keVedyiRHde icanngundsmenelcedsethalapsvert inazi ne
conpounds jmay be, Hsed: 8L088 Pl Br égrgonbination of two or nore. Wen the
triazi ne conpound 1S used as YRe"Fadr cal generator in the present

i nvention, the anouiiteofthdetriasziaeneompopndntlsi aspdeter ahkyr@d@tato 40
parts by weight, nore preferably 1 to 30 parts by weight, particularly 15
preferably 1 3%“96359FtgnbEhﬁePﬁ%FeBESéHVSHtiéﬁ'pgpﬁsa%QuﬂéiQﬁtthe

triazine compound is preferably 0.01 to 40 parts by weight,

2
2
2
2
4
4
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more preferably 1 to 30 parts by weight, particularly

15 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 triazine compound is smaller than 0.01
part by weight, it may be difficult to obtain a color filter

20 having a predetermined pixel pattern due to incomplete curing
by exposure. When the amount is larger than 40 parts by
weight, the formed pixels may fall off from the substrate

during development.

25 - 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.

30 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



of thé polyfunctional mononmer (C) or the total of the polyfunctional
nmononer and the nonofunctional nononer. Wen the anount of the triazine
conpound is srmaller than 0. 01 part by weight, it may be difficult to
obtain a color filter 20 having a predeterm ned pixel pattern due to

i nconpl ete curing by exposure. Wen the dfunt is |arger than 40 parts by
wei ght, the formed pixels may fall off fromthe substrate during

devel opnent. 23§1Ls TWQtQRﬁN%%QR%y)Q?k?W%diation sensitive resin conposition

of the preserf. (et IHAMRId S881 ANSrSRPY EOHPPNEhSt hd)yE P14, as
essential conponents and ney further contain other additives as required.
30 The above &t-her-aaidiadtiesl)i rictaninepropykrr suethaxy gl bage, or al um na;

pol ynmer conpound _such as | yvinyl al cohol or poly(fluoroal kyl acryl ate);
sur f act ant sug”h a&‘smé)prfoorﬁ%%%l,etr%oa’ﬂ%fﬁf%n%’r ani oni ¢ surfactant; adhesion

accel erat os suchylyas ad-iprdpy Nt figetisd el avé Nyl tri et hoxysilane, vinyl 49
tris(2-methoxyet hoxy)sil ane,

N- ( 2- ani noet hyA )3y BARBMIABY heteiiih rtrilyeryahkane,

N- (2- ami noet hy ) ~3-and ﬁgyl J Fﬂ?f[h%ﬁ’ i Lane : '

3-am nopr opyl %élr i %$£>%S| Iga e,lcgl{ -g )yC| d%ixéypr o%glﬁl?}r(Y%]f%%?(ysi | ane,

3- gl yci doxypr gpydhiridtop xbpEl heesisyl aditmethoxysilane,

2- (3, 4- epoxycycl ghexyl ) et hyl trj net hoxysj | ane,

3-chl or opr opyl%&qﬁﬂ’égﬂﬂ_’%@%r?%ﬁé?xy%%l%‘?ﬁ oropropyl tri met hoxysi | ane, 10
3- met hacr y b oy | R R S YRGBV SHY AR i thoxysilane or

3-er capt opr opyl tri nmet hoxysi | ane; “anti oxi dant such as

2, 2-t hi obi s( 4-3retdnda@-apiepyl phowt hoxys i Pae di ant boxyfahenshchuasr avi ol et

| i ght absor ber, suc 21'61 . 2-%_3-t-b yl-5-nmet hyl - 2- hydr oxyphenyl ) -5 15
chi or obenzotri%a(;olCt looﬁjjasfi( W behzophenonesY %%ﬁ)es?lén
2,6-di-t-butylphenol; ultraviolet light absorber such as
2-(3-t-butyl-5-methyl-2-hydroxyphenyl) -5-
15 chlorobenzotriazole or alkoxybenzophenone; and cohesion

inhibitor such as sodium polyacrylate.

Preparation of liquid composition

The radiation sensitive resin composition of the
20 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

25 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

30 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



i nhi bi tor such as sodi um pol yacryl ate. Preparation of |iquid conposition The
radi ati on sensitive resin conposition of the 20 present invention is
generally mxed with a solvent to be prepared as a liquid conposition. A
sui tabl e sol vent may be selected and used as long as it disperses or

di ssol ves the conponents (A) to (D) and other additives constituting the

radi ation senS|t|ve 25 0Si tian, n act th these conponents and
has suitabl e 3765259 aﬂﬁor%%?ﬁ g‘se P]% Cglo Vgﬁf |‘?1§:1?%ea‘f)‘?5?)§/?rerﬁe gl ycol
nonoal kyl et he(lp%ls,q%hke},qd@{é) el oty ot ydu @t hes g podhprony! ene

gl ycol nonoet hyl ether; g al kyl ene egcoI 30 al kyl ether acetates such
as ethyl ene glgslo’(ﬂOln@Hﬂ?F ¥l rﬁé?helacdﬂatﬁéylénﬁyg brreohmeddly lee by 1 etthemr,

ther hcet at o S G0y e BE MR BB BR A ol B L TRE S el

et hyl ether acathaire, ddppbppylaﬁaegmc;@:otnem:hynyétle}rh@tlﬁ& afd i @Afikne
di propyl ene gl ycol _ethyl ether acetate; ) al kyl ene gl ycol diaIkyI
ethers such adidicthierbylgpller: (ﬂtrﬁlhfl Iﬁ;e?uc i 2% A YIsRIotr St hyl

ethyl ether,  iiiekladl ool ole et Inypt Netvoh prayl shexghygol di eyl 9
et her, dlpropylene gl ycol met hyl €t hyl ether and di propyl ene glycol diethyl

et her; other ét—ﬁm;staenmte andt bthap’ydmon‘lar amtoade:tcmm]ss such as duachaydora hyl
ket one, cycl ohexanone, hept an e ket oal cohol s such as
di acet one @gﬁ:(ﬂ r}t (eFtharts % K (I}%C%P r‘ﬁ?ﬁ%%’cﬁno eGhAR

4- hydroxylél mw&@s@nﬁm B{é(}b’alnizﬁcdr?éesa PictdBLHysudircigt e and

ethyl lactate; other esters such as et hyl 2- hydr oxy- 2- et hyl pr opi onat e,
et hyl hydroxyaf@é?tl'éftlelaﬁﬁﬁlﬁ?l ang aiitlodpclawer wtmraﬁﬂj%ﬁ@ siethhg$ ethyl

3- et hoxypmp'zo 3}& f@‘%ﬁe&g{ﬁﬁé’){‘o‘)ﬁ?ﬁﬁé‘é’é OQ%SI:L BFEP¥ky 2ce ELEQX WSRO AL €,

15 et hyl 3-et hoxypropionate oxyactetateée
2-hydroxy-3-methylbutanoate, methyl 3-methoxypropionate,

ethyl 3-methoxypropionate, methyl 3-ethoxypropionate,

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

20 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,

25 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 glycol monoethyl
ether acetate, dipropylene glycol methyl ether acetate,

30 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,



3-nethyl - 3- met hoxybut yl acet ate,  3- et hyl - 3- net hoxybut yl propi onat e, et hyl
acetate, n-propyl acetate, i-propyl acetate, n-butyl acetate, i-butyl
atetate, n-pentyl formate, i-pentyl acetate, n-butyl propionate, 20 ethyl
butyrate, n-propyl butyrate, i-propyl butyrate, n-butyl butyrate, nethyl
pyruvate, ethyl pyruvate, n-propyl pyruvdle, nethyl acetoacetate, ethyl
acet oacetate and ethyl 2-oxobutanoate; aromatic hydrocarbons such as

tol uene and Rybasyl aeatake dds bikeH agetrhe: ByneRtYdl fapnate25 -pentyl

N, N- di net hyl f qr iLde ang. N, ' : t argqde. hese nts,
propyl ene gl y%glg%%%qu{]ﬁ)ﬁ%#@l@ﬂ ﬁyi ’e?\éegkgflycbc%gyrrlg;n%én‘et%%?%%gr
acetate, proppueyeratg,ycoibumioneityated heard aeeiyl ey puwgyd esree gl ycol
nonoet hyl ether acetate, dipropylene glycol nethyl ether acetate, 30
i ot hyl ene gl PEST ST BHEHEEEH G Ghe JIAREORAT SRR L IkHer
di propyl eng gbi‘éﬂﬂen(%' Bidpdr Shiaricy G mtyg' hept anone,
3- hept anone, ethyl 3-nethoxypropi onate, nethyl 3-e€ethoxypropionate, ethyl
3- et hoxypr opi onat e, TBenabhye -3 Irestiox yiayt Pepropd eiatre, o51in redmitiyiataicst at e,
i -butyl acetat ;?pg)nt ¥nlo formate, i-pentyl acetate, n-butyl propionate,

I

. .n
ethyl “butyrat & ™05 Butyrate, n-butyl butyrate and ethyl pyruvate are

particularly preferregthean thri¥heppelahg 96166htbshéhYas bl HPEMLthyl
di spersibility and coatability. The above solvents nay be used al one or in
conmbi nation 6fthek &1 FotexHurthar, R PRPHRIS RS0l VeerheteRreas benzyl

ethyl ether, di-n- . £t her J acet | Sophor. 0 C
aci d, cap?@l i g%?g:&&r&e?@&éfa%pr ﬁ%%&%&o ! %bg%gtyaldosldl ?‘ohol : I‘boéln’zyi az&a]t at e,
et hyl benzoat aladihetlhy berxatlataset atiest ythyrinleatzna tye b utiyetdlyac taxed, atet hyl ene

carbonate, propylene carbonate or ethylene glycol nonophenyl ether acetate
may be used i RIESAYUN®EIGREE ¢ W tRet¥bovacseRgenethylene carbonate,

propylene carbonate or ethylene glycol monophenyl ether
acetate may be used in conjunction with the above solvent.

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

The amount of the solvent is not particularly limited
but desirably a value which ensures that the total amount
of all the components excluding the solvent of the

20 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

25 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

30 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 film to radiation;



15 These hi gh-boiling solvents may be used alone or in combination of two
or nore. The anount of the solvent is not particularly limted but
desirably a val ue which ensures that the total amount of all the conponents
excluding the solvent of the 20 conposition becones preferably 5 to 50 wt %
particularly preferably 10 to 40 ws from2 he vi ewpoints of the coatability
and stability of the obtained |liquid conposition. Color filter formng

met hod 25 A ddSéri pEPBRLPP1EGhEEFUEREITY TG Féd Tor ftife PRIRSNIST a0 ming t he

color filter qfy)the,presgnt thaveshirQngl Fau Q?te?é%e@él@%mi(ttjd/ desin

conposition of the presen I nvention.” The met ho formng the col or
filter conprises atrefériredstot he f'Eldstwbadisigéphe)inadted)):. (1) form ng a
coating filmof the_radiation sensitive resi conposi tion . for .colar filters
of the present inve?’ﬂrfllcglno]]é (jf(rileaa GBS 7 RS W(J'%;1 gﬁﬁgﬁﬁ%?glhggﬁ O%f the
coating figmto radiation; 52 (3) developing the coating filmafter
exposure; and (4) heating the coating filmafter devel opnent (to be
referred to as 'S§&®t -Baki ng" hereinafter). Each of the above steps will be

descri bed herei nbel qw; . S : i r I I le | tionally
formed on the surfg’célgiitt tﬁggs?%%‘)s}tr@atlg%% g'%f ;8%31%918&? ic1)’:r§J c')e;aotdﬁler{ ©
formati on of spirfelce, ofithet haivsBrat quicdde fithati dr seos ifldrvehe Eirmatd on
conposition for cqlor filters containing, for exanple, a red pignent is
applied to t hO@isEEElst e 325 TSk dd TH b VAsHadt O RSBV ERtTLBLAS to

forma cop§ingchidd®s chls sybddde f‘iq%@risncélli‘-téiﬁiﬁg, | Soradamphed! 25%a

silicon, polycarbonate, polyester, aronmatic polyam de,

pigment is applied to the substrate and prebaked to evaporate
the solvent so as to form a coating film.

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

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

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

20 gas-phase reaction or vacuum deposition.

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

25 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.

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

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



15 pdl yani de-i m de, polyinm de, polyether sulfone, ring open polyner of a
cyclic olefin or hydrogenated product thereof. The substrate may be
optionally subjected to a pre-treatnent such as chemcal treatnent with a
silane coupling agent, plasma treatnent, ion plating, sputtering, 20

gas- phase reaction or vacuum deposition. A3 neans of applying the liquid
conposition to the su strate, a suitable coating technique such as
rotational coatd ﬁ? e., spin coating, cast coating, roll coating or

slit-nozzle coati ngrﬁr@f/e@et@frplaweﬂeaﬂ IBa0zA @ neOgbirR@qa 28at$nBr ef err ed
because the radi ati on sensitive resin conposition of the present i nvention

has hi gh sol ubs lexppsiad ta xadiat inp sbrpuah 2 photamask havingdr sudtabdef or
pr ebaki ng Cozﬁééngﬁ’ the coating filmis preferably prebaked at 70 to 110C
for 2to 4 m 30 The thickness of the fornmed coating filmafter the

renoval ofs the sol veé ragiipreberaded 0. thi®st8pms selectpaaf@imbigiBle 2 to
8. O0m particularly preferably 0.2 to 6.0 m 53_ step é;q Thereafter, at
| east part of FRREAFdPRedldd@VIRLSE FAfins ionposes uls read toﬁa@haéa@ﬁ 'a

phot omask haVéi‘Qc@vg?H' £§Bg§t183t Bﬁa“x z‘?aﬁﬁﬁtaéﬂ' ath o8 Yse 'Ha{v gtep is
selected fromvis radiation, ultravio radiation, |0Iet
radi ati on, eWevelengthdbﬁtlen and4X0rad|aslpmefaadedtlon havi ng a

wavelength of 190 t nm i referred. . The, dose dlatlon i
preferably about 10 8? el‘ﬁE g% J?ﬁ@latl%?ebs(%feg?ﬁﬁgggf Puty h8 E?posed

coating ﬁbln1i§,g@yebpﬂed with preferably an alkali devel oper to dissolve
and renove an 15 unexposed portion of the coating filmso as to forma
pattern.

- step (3) -

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

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

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

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

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

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

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

30 300 sec.

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

having a predetermined pixel pattern composed of a cured



The above al kali devel oper is preferably an aqueous solution of sodium
carbonat e, sodi um hydroxi de, potassium hydroxide, tetranethylamonium
hydr oxi de, choline, 1,8-diazabicyclo-[5.4.0]-7-undecene or 20

1, 5-di azabi cycl o-[ 4. 3. 0] -5-nonene. A suitable anbunt of a water-soluble
organi ¢ solvent such as nethanol or ethan®, or a surfactant may be added
to the above al kali devel oper. The coating fl|ﬁ1IS preferably rinsed with
wat er after alpepduatewd] bpfertdi2bl ShdvRs delis gimam cogpray tdenerapreat |,
dip (immersi o % el opnent or puddl e devel opnent may be enployed. As for
devel opnent conc]: ions, the coating filmis preferably devel oped at nornal
tenperature for abouts Edm pcr AHk ger.conditejorfd) tiy postibhakfingmt be

devel oped coatlng f|In1 substrate -havin redet ermi ned pixe|l pattern
conposed of a RAf 3\?&&@&&& st%éor%%lga?lfgﬁf E ft$ Y& &8IRGOS ti on

can be obtai ned. ASrHePr QS aki g &%%ﬂ@lﬂsflltrﬁ‘ef&ﬁﬁ’éd“agsfdéé‘&ﬁbed
preferably heated at 180 to 230C for about 20 to 40 m nutes.

t hi ckness of tdimoys xied dgréfefaried & destri hed, abowe p:sebemlelyabiys 0td to
5.0 m nore preferably 1.5 to 3.0 m By repeating the above steps (1) to
(4) using i qLﬁnO H%di ation sensitive resin conpositions for color filters

10 containi ng green Bhd-dyeda iRt sbodeesheprd (B) Ueopi xel upahd el NGuad e
formed on the sane substrate, thereby making it possible to forma col ored
| ayer having praicttekon n%@rlﬁi-b‘éilve ﬁ%@aﬁ@"@ﬁbtb@&sél fput celns Ealtpes

substrat eq ol Jdi6 o ALASLNLL N el 01w he; hOSES Of GLOLAT Bfat Bese poker Pixel

15 patterns i's ove
patterns are formed on the same substrate, thereby making

it possible to forma colored layer having predetermined red,
green and blue pixel patterns on the substrate. In the
present invention, the order of forming these color pixel

15 ©patterns is not limited to the above order.

Color filter

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

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

sensors, etc.

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

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

transistor (TFT) and the drive substrate and the substrate



Color’ filter The color filter of the present invention is formed fromthe

radi ati on sensitive resin conposition for color 20 filters of the present

invention. The color filter of the present invention is extrenmely useful

for transm ssion and reflection type color liquid crystal display devices,

col or image pick-up devices, color sensoks, etc. 25 Color liquid crystal

di spl ay device The color liquid crystal display device of the present

i nvention conhaivies thecobbort fliddrarefoddtsdat esedich dtiveniiamh a 3@glia col or

liquid crystal displa devi%F of the presen I nvention n?¥ have a suitable
(o]

structure. FoFT¥R&API e2YEL ﬁﬁyeﬁ£v§h§”§trﬁiFGFEaFHHFIVhe Eol'GY FAVEer i s
formed on a subgttate SepaakensEenta dihyesubsdd %R,efaﬁmaﬂg r?rhé RigA G | m
transistor (TFT) and the drive substrate and the subStrate 5 avi ng the
color filter &iéteppusddea susfishecvherdwive substudtte hamisigah theyreifilet ween

them Alternativel |t have a structurge_ that sybstrate nuf.act ur ed
by formi ng ¢ nEEEGRoECoF [T ahe Ao ifiang Brvany il B dded TRk, o
thin filmb5 tpangest enectrdieandre fsedt €charichd ok her( Wifthdapad guid um
oxi de) el ectrodes are opposed to each other with a liquid crystal Tayer
bet ween t hem CTHEtRAt dayest Peétged &hem.si Ref LebAery StFBEsuESt k&nuneri cal
aperture, the . ' I & ' ' L.ght .hi gh- I_ni.tion
liquid cryst aFgB}fégg%gﬁéy H“e@ﬁo‘g‘zé Qh%ﬁ%?%%%%ﬁ????\yggﬂe%%ﬁec%gglhgon
(1) A radi at ierpcenishle ve okesd in ednpuogit hoghttefheaitiehetiqadid ergstal
"radi ation sensitive resi.n conposition (lI1)" 15 hereinafter) which

conpri sestq A) A35PilgeAEVICE) an al kali-soluble resin, (C) a pol yfunctional
nmononer and (D)

Radiation sensitive resin composition (II)

A radiation sensitive resin composition (to be
referred to as “radiation sensitive resin composition (II)”
15 hereinafter) which comprises (A) a pigment, (B) an
alkali-soluble resin, (C) a polyfunctional monomer and (D)
a radiation sensitive radical generator, 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
20 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 component having an Mw
of more than 45,000 of 0 to 5 wt%, and having an Mw of 1,000
25 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
30 invention may be used as the components (&), (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.



a radration sensitive radical generator, the alkali-soluble resin (B)

havi ng a content of a conponent having an Mv of |less than 1, 000 of 0 to 30
w.% a content of a conponent having 20 an Mv of 1,000 to 10,000 of 50 to
100 wt% preferably 70 to 100 wto, nore preferably 90 to 100 w% a content
of a conponent having an Mv of nore than 4€, 000 and 45, 000 or less of O
to 45 wo, and a content of a conponent having an Mv of nore than 45,000 of
0 to 5 wo, anmFubeavéng time M difatli &G e2fs ittd vE) re@A®, cpmeberiahlon 211000st 0 8,
000 as the entire resin (to be r%ferred to as "resin (ii) " hedzgi?nafter) ,

may al so be usBtKeR F¥idt ATY OBEoPLfHRE ALOVEITSIE T 6 r tk$ and

(D) used int 'qmﬁﬁﬁﬁxaédioan:ist?r{'%ietnis\i%i%sicés%”&%ﬂ)éé?@i&ﬁ_cIﬂ"%h%rﬁ?éEén@Q
i nvention may be used as the conponents (A), (C and (D) in the radiation
sensitive resiinceonposnt fonb¢lbyepanddt ae ar adoutAonoppesitiva.resin

it | be mixed with the ab t h ddi ti ted f
Chelradi atPon  benerTTe Fratt n et Sk Phet pEoErr Y SDanprbnc R
Further, the raghatdDnpSepmbti¥atliefi BfCaMABAbinE@Nmlikkhires ofMixed alWdki any

one of the above solvents enunerated for the Iliquid radiation sensitive
resin conposi t¥eeaberahedjrerener {(hllemibiheoabever eparturased negangr

conposition. 5 i k). 6can k iLhg out the radical
pol yreri zat i on(%?ﬁaéﬁgngﬁé%lf%llﬁ?utr—je}goggF%gﬂggogépggﬁé\é&%& éd nononer (bl)
and t he above pasptec fp tdatbonnmeethéd)s gl tpwe icry moget begaht ai setlvenps! yner

by a re-precipitation nethod using two or pore organic solvents 10 which

differ frdfh ea®plotHEFEESr Joioh carh PEPBE +RIRAIF Y (TR Peyrptrresd bR

met hod" her ei n@éte%ﬁrifbgag%hf heehbgn ABLB9Ha ¢kl )be described hereinbel ow.
Radi cal polynerization for manufacturing the resin (ii) is not particularly

linmted and may be cBire padidutcatdonlbetibedmddicke Wetsie rd heshheneé ynosédw .

et hod. Radical polymerization for manufacturing the resin

(ii) is not particularly limited and may be carried out in
15 accordance with a commonly used method.

When the solvent used for polymerization is a good
solvent in the following re-precipitation method, the
copolymer after polymerization may be purified as a polymer
solution directly or after its concentration is adjusted,

20 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

25 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

30 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 liquid phase to be separated



When the sol vent used for polynerization is a good solvent in the follow ng
re-precipitation nmethod, the copolyner after polynerization may be purified
as a polymer solution directly or after its concentration is adjusted, 20
or the copolynmer may be separated fromthe pol yner solution obtained by

pol ymeri zation in accordance with a commor#¥y used nethod and purified as a
solid. After radical polynerization, the obtained copolymer is purified by
t he re-precipifizan d?ﬁ?reqqmlwlﬁg two or nore 25 organic solvents which

differ fromeach ot rit t I ot are
removed fromthe so ut| on 019% heé(%nc‘)%—o y%?nl‘?t e 8%%% gBhggh@%ﬁa the

filtration orpmﬂpnfa.tgatg oredisum em&de’rh tt Hies cﬂ:ﬁqwmhpmltaltlm msthod

|njected|ntoal eam)ut t01 sthe3

Lhe copol yrer ATHTSA BPTELBREEPR: S Ahy ek E a0 TeBpOsh Ly gt ber
re-precipi tat e ddien ORI Y heh@me ,PE tbineahia®R onfbrt hé EhPPi &t ny PUteOdnd he
inpurities contained in the copolyrrer sol uti on, |rrpur|t|es sYubIelnthe

preci pi tating amijmuﬂmep@m nai ¢rrep 1 nafed en mfaééetthYﬂ@ngeng@@édn@‘Yomfﬁtleﬁt he

copol ymer. Exanpl es of conbl |on he od solvent . an
precipitating urﬁ% %6}% %rl%%:i pllg t ¥ oR° [FTL%H%OE gn%?uﬂgtgyl

conmbi nati on ofetthel hyémteegﬁry@qh-m@p\méhyl ether 5 acetate and n-hexane, a
conbi nati on of nmethyl ethyl ketone and n-hexane, a conbination of
di et hyl ene gl ycol neW¥netyIre RIRG1IREA B 2F ?P%e‘b@%%}f‘“%ﬁd Bt cdFrbi nat i on

of met hyl 1oet *B’ésiiﬁéc?%ﬁﬂﬁﬂé Repka erF%lh*E?LoheFHB‘ailipb al %é‘%e Lt

copol yrer, desired that "the copolyner utron s
little by I i thﬁy élwb[Lbethh]ee phecplmctnagutrﬁg:nmgjmammm B4 stuede\ﬂnoicelmhtyly,

t hereb mak'n o g to, mnimze the anp ritie o be
i ncl udgd i nI th o %& %epclﬁ)ﬁjrzﬂ/e bp ?hﬁl%ﬁ& ?h@mg@é}‘\hﬁz ncr eased

by repeating 1mpur1t1es to be included in the precipitate. The purity
of the copolymer can be increased by repeating
15 re-precipitation a plurality of times, and a precipitate
which is very fine and not suitable for filtration can be
separated by centrifugation.
When more strict purification is required, fractional
precipitation is preferred as one of re-precipitation
20 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
25 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
30 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



15 re=precipitation a plurality of tinmes, and a precipitate which is very
fine and not suitable for filtration can be separated by centrifugation.
When nore strict purification is required, fractional ©precipitation is
preferred as one of re-precipitation 20 techniques. That is, the copol yner
is dissolved in a good solvent and the sd8ent conditions, for exanple, the
type, conposition and tenperature of the solvent are fi neI y changed to
precipitate tﬁ@lé@pé?}yr?é?n‘%ﬁi“%?astdmﬁ ean%@w toe @BpePYeefragt #pRs ded
into a plurali E%Oqfdl 4+ahtly differ fromone another in
solubllltyto rec vere Int |s rret od the precipitating mediumis
general ly added to tl.“lhe (c:@mmjlwmr smltuatnrmd b@he:er-qiﬁerjcﬁittdteiorgomhs]@évent

and the preci ta rredl at the&/n atl o of the good sol vent
may be changed Y&t %& %qé% 3 SR MY Hanged

by fixing &heqimiXiaig raf iegffidde good sol vent. By using this nethod, the
copol yner having a narrow nol ecul ar wei ght range can be recovered at a high

yi el d. Each fracti oNMnopftiee agsdlryimad) requafachibyy 6r0dctooh@l 09P eciqrid at i on

can be acqui red b ntrati ng and drying one or nore
fractions ac or er%btﬁgl t%gjdv(gltué/e Sg’f The copol yner obt ai ned by

re-precipitation camean bifr ther rpghhf i ed bysaplﬁ@f@fwnyaifwi:;yo more
chromat ography or_ 5 di al yS|s as required. Mh of the resin (ii)

preferably 600HeFeIRRIOD, T fst € - r St EHTYL AL BoProf Srapby W%lo‘F t he
resin (iijqgis pref eﬁa?}ig}ééﬁgt Pre Pes{®réq) p'h%ﬁf‘i)rn%blc)ﬁe a£8\ﬁé %%eé’f‘ﬂéw arly

preferably l1tol.4 y~usi ng the resin havi n ove specific
Mv, pr ef er ablpretfleeraddigr ehepoode (Spl\ﬂmefrld:/ ¥n v M, leIﬂMnr adhatraaiiatsiensi ti ve

resin conposition .(l.I) havi.ng hi devel opahilit i s.opbtai ned, whereb
pi xel s hgel ng se epg]fets&p%c% %stiéhon (pIIg hav%ng hig daeveelopablllt}y

is obtained, whereby pixels having a sharp pattern edge can

be formed, the residue, stain or film residue is hardly
15 produced on the substrate or light screening layer of an

unexposed portion during development, high product yield can

be realized without producing dry foreign matter at the time

of manufacturing a color filter due to high cleanability with

an organic solvent, and the “burning” of the color filter
20 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

25 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

30 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



be forned, the residue, stain or filmresidue is hardly 15 produced on the
substrate or |light screening | ayer of an unexposed portion during

devel opnment, high product yield can be realized wthout producing dry
foreign matter at the time of manufacturing a color filter due to high
cleanability with an organic solvent, an@%he "burning" of the color filter
20 can be effectively prevented. In the radiation sensitive resin

conposi ti on (WPY,tPhée tékeRs a6 il ™y N%e used al one or in conbination of

two or nore. The f@Qia@{dﬂﬂ é@%iiet'fé@iﬁ%ﬁtf%i%@@ Idd 808t 11§ 014 ALGS ENt

invention can provide a color filter free from "burning”™ at a high product
yield and i s Synthbke sf &xampllicls- mez 2 @measatriety byTlgelr adiratdadni sensiti ve

enuacture. ShEBRSkoRsRErY TPEl HaS R s e A SR R Bl o
are provi ded bekithe pwrpase @f fawdwenDdnddusd kati ng the present invention
but are in no 59 way to be taken as limting. Mv and Mh of the resin

obt ai ned i n e§ehunh:t RECFEF-8RilngGPSyKFhé8di2s ER&mMEFe$ Oe padnE&SuKED 8¢ gel

perneation chr (GPC) based on the follow ng specifications 5
Devi ce: Gpc.lgf‘}?é?%%%%% nko K. K.) Colum: GPC KF-801, GPC- KF-802,

GPC- KF- 803 antreRefKlr- b sene te teamyidiedurbmreima iphiase: 0 tetwiEhysif of ur an
containing 0.5 wt % of . phosphoric acid 10 Conparative Synthesis Exanple 1 10
parts by wei grRO§PhRXIC. 2838 si sobutyronitrile and 400 parts by wei gh of

di et hyl engy gl ycol nononet hyl et her

Comparative Synthesis Example 1
10 parts by weight of 2,2’ -azobisisobutyronitrile and
400 parts by weigh of diethylene glycol monomethyl ether
acetate were fed to a flask equipped with a cooling tube and
15 a stirrer, 30 parts by weight of methacrylic acid, 31.2 parts
by weight of N-phenylmaleimide, 20 parts by weight of benzyl
methacrylate, 18.8 parts by weight of styrene and 10 parts
by weight of a-methylstyrene dimer as a molecular weight
control agent were then fed to the flask, the inside of the
20 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,
25 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).

30 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 diethylene glycol monomethyl ether



acetate were fed to a flask equi pped with a cooling tube and 15 a stirrer,
30 parts by weight of nethacrylic acid, 31.2 parts by weight of

Nt phenyl mal ei m de, 20 parts by wei ght of benzyl nethacrylate, 18.8 parts by
wei ght of styrene and 10 parts by wei ght (?é a-met hyl styrene dinmer as a

nol ecul ar wei ght control agent were then d to the flask, the inside of

gently, and tHESEE nert cad Yo £3RR sabuBekfol iy cPolHtpiRg atd ! T ed
pol yrre’rl zed by seimtrarni Hg dahats benperghiituoE méohaSrpdiic acithe3neagiavis
az0bi o1 sobut yPOHELPIteChal AT SE Thle o BABRRE AUTS 1 gkt OF (hRay]

- azobi si sobut 0 0 t t

continued for ety d}&@tﬁl@ 18 d Iﬂssgkuubq%esekl 91:99@5@%9& e

w% . This resin an Mv of 5,000 and his resin was
desi gnat ed5as ﬁreedsltm (tﬁla)flaajt,syuhmem&@mﬁalﬁge lflaoleO/@S wbstijyut/ed ght

f 2,2'-azobi t t ts.sh Tab] d
epr esent od by Rt rhEeRs Fip dasilTiY PiiosRe derd Recaad GBRERY Ot r of
agents and 2Qthdasdta iedetgdeof ol syt ehes ghyeo| hempearityso et hes €9

acetate were fed to a flask equipped with a cooling tube and a stirrer, 30
parts by wei gmoldfmwmwm%lra@wHatt-aﬁatreer@peww §r hours. The

N- phenyl nmal ei r parts
by et gt of - Sty ek, BBLE sk Anth, DENIG e PO RE] Xufhe: Bdlun B
was subst ibut esf 2b,y2’m&zmgfm;smh@tymnitrngenwasuaédemerendt| rred gently,
and the obtained reaction solutions were heated at 80C to be H?o nmeri zed

by mai nt ai ni ng2HFReE LAt UraS brr e ur Rt ked £k 11 Pl <2 iRr e

then heated atgd{ift {ond PReANREBIRY £d0(9f2@) Zsnagobirsirs@hut yronghd | e
was added, and polymerization was further contl nued for 1 hour to obtain

sol utions of r&w wolig Qpnt:gn(:sﬂzm abWw/Mp Thbike Dbteieed raeinelvere
contents, MNé%gggg%é@ hérﬁé&%ﬁ?@ﬂggtrggéﬂftgeéﬁown in Table 1 were

15 obtained.
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rdrd p. Ohwi ------------ Latl 5FOzr-1 rl r-l r-1 r-1 r-1 rl r-1 ri
r- NNNW U OHNMd IlIl wl- NCO4-3r-1 NMd tolIDt WO1 r-I
r¢l r-1 rl rl r-1 ri r-1 r-I rHN>> WWWWWWWWW-~{ k k x K k x k k W
WWWWWWWWWW.. WWWul U U U ca MWmco U M62 Evaluation of
voltage retention Conparative Exanple 1 &2 parts by weight of a m xture of
Cl. Pigment Red 5 254 and C. 1. Pignent Yellow 139 in a weight ratio of
50/50 as the pigment (A), 10 parts by wei ght of D sperbyk2001 as a

di spersant an r [ yil 3-et hoxypropi onate as a sol vent
$ri80-hachs Y Al dleetivios

were m xed an I spersed toget anond Fine MI| bead mll (bead
di aneter 10 GombalGamijve tBxaoplearte, nanufactured by M tsubishi Materials

Corporation) for 12 hours to_prepare a pignent dispersion. 100 parts

bywei ght of this pi éﬂeﬁ?r&issﬁgfrﬁ&ﬁ%ﬁé’%pg’rf‘gxwwfgrﬁ-%f RUESEsifPY b- 1)
as the al kal i osal yblsecr gsi pi?méﬁtp@énowlw 9ht 5 Ofe thPENt AST YUY idPI50
hexaacryl ate as the 15 pol yfunctional nononer (O, parts by wei ght of
2- benzyl - 2- di mst hpeapiigoent( 4Ahpr pAoPanopHeyiywe baittaroh &1 sperb i thdisal

generator (D) _and 1, Q0Q parts, by wei ght  qf ropyl en l.ycol nonormet hyl
et her acet ateaars&lgpse%s\?en ‘_’1\/\r}edr210Orn'pxa(@e!lr gbgyet‘ﬁee]r %%’fe‘%%g%fa liquid

conposi ti on (n~Brhod@ptgrieaidtes ad e dd Gt casmposhiten 4rd 1diypsrappl i ed
to a soda gl ass substrate having an Si® filmfor preventing the elution of

sodi um i ons af@ICTOEE B GRet PAaBRPdeFantoy) 1l dperd bkl Rerdidiameten
predeternigedo%hgpgIaﬂ)kpfa&gﬁﬁﬁ&g manufactured by Mitsubishi Materials

Corporation) for 12 hours to prepare a pigment dispersion.

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

15 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).

20 Thereafter, the liquid composition (r-1) was applied
to a soda glass substrate having an Si0O; 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

25 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

30 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



with a spin coater and prebaked in a clean oven at 90C for 25 10 minutes to
forma 2.0 gmthick coating film Thereafter, the coating filmwas exposed
toe 5, 000 J/n2 of radiation having wavel engths of 365 nm 405 nm and 436
nmw th a high-pressure nercury |lanp without using a photonmask. This
substrate was imersed in a devel oper 30 cemposed of a 0.04 wt % aqueous

sol ution of potassium hydroxide at 23C for 1 mnute to be devel oped, rinsed
with super fipme.water, dried with air and further post-baked at 250C for

30 mnutes to be cured so. _as to formred_pixels on.the substrate. The film
t hi ckness of the pi x@?%nv\/ﬁglef’@bs%}éat%%a?ﬁ ,t}?‘?\%e?dﬁ{seti’ga?gar?am‘lﬁatfﬁg?e
pi xel s and a spHSin@lreo drvtgodddRIRAitedesn deposhéedrninadyedas eeskned

shape were bonded together with a sealing agent containing 0. 8 mmglass 5
beads, and thePWR@BBOPIGA AT WE st den (INhadeRanEPNRRADLAS Ur by LABEK

Co., Ltd. L nject i : t
nanufacturgp;e?%%%gg %$§;€%§ &ggf?ngﬁéqﬁﬁgnﬁ§9€?§§§§ﬁ%§§?%r3%§§?hgn pl aced
in a 10 thernosamtfscchastiasy serB0Col. Dedswere tinjttede et ehlei spacby

usi ng the VHR- 1A (trade naneg Ilguid crgstal valtage retenti.on neasuring
system of ToydP§ete@Rchhese, SEPATTERES LRpMRREEPGRUYS Pagdd MMdS Sryskal
rectangul ar waygg; and the neasurenent frequency was 60 Hz. The vol tage
retention is 15 a val ue obtained by dividing the potential difference of the
liquid crystal cell sThetkiqusd 7cngsbglvoetihgeaapphendrisced0insa The results
are shown _in Table ZSF¥€ he .vQ ent i_on _of cel

7590 9% o0 esER ERES ALY & T L el 1 LA T B 817 S B HFFRREPBr
vol tage at a p}b?dﬁéﬁﬁ?‘i fed VBllil_eh.Af 3tré§e7i‘ﬁﬁegﬂdilﬁﬁﬂﬂgbr§'|sitﬁfl ke tligeui d
oot Voetaat fpammbasuring systen of Toyo Technica Co. Trd.” The
application voltage was 5.5 V rectangular waves and the
measurement frequency was 60 Hz. The voltage retention is
15 a value obtained by dividing the potential difference of the
liquid crystal cells after 16.7 ms by voltage applied for
0 ms. The results are shown in Table 2.
When the voltage retention of the liquid crystal cell
is 90 % or less, the liquid crystal cell cannot maintain
20 application voltage at a predetermined level for 16.7 ms and
cannot align the liquid crystals fully. Therefore, a liquid
crystal display device comprising a color filter formed from
the liquid composition has a high probability of causing
“burning”. The above results are shown in Table 2.
25
Examples 1 to 20
Liquid compositions (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
30 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



the 1'i qui d conposition has a high probability of causing "burning". The
above results are shown in Table 2. 25 Exanples 1 to 20 Liquid conpositions
(R-1) to (R20) were prepared in the sane manner as in Conparative Exanple
1 except that 70 parts by weight of the resins (B-1) to (B-20) were used in
30 place of the resin (b-1) to manufacture4iquid crystal cells and neasure
the voltage retentions of the liquid crystal <cells in the sanme manner as in
Conpar ative Exadpirefiltehe fwmmedgéromtEheibhsubd ¢¢mp¢$imd©hsry%{hx1nflls

were all 92 i fore di s ay\deV|cesﬂco rising
64 color filt&F §%$o$’r?é’§ "‘f Wéﬁﬁ%ﬁ&%&%%@s‘ﬁ‘f PR (R have
a | ow probabi hibbyreOfr GRIH NG rH HHEWHY in T 1abpove resul ts are shown in

Table 2. 5 Table 2 Liquid voltage retention prevention of conposition (%
burning CEx.1r-142 X Ex.1 R192 0 EX.2 R292 0 Ex.3 R3 92 0 Ex.4

R4 920 .5 R592 0 Ex.6 RR6 92 0 of 7920 Ex.8 R8 920 Ex.9
R-9 92 0 10 R-10 92 0 Ex 11 R-11 géﬁg' x 12 R-12 92 0 Fx 13 R-13 92 0
Ex.14 R- 14 92 O Liquid voltage retention prevention of
composition (%) burning
C.Ex.1 r-1 42 X
Ex.1 R-1 92 O
Ex.2 R-2 92 O
Ex.3 R-3 92 O
Ex.4 R-4 92 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 ®
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

10 obtained from radiation sensitive resin compositions



Ex.15 R 15 92 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 ation
sénsitive resin conpositions conprising a red pignent were eval uated
herein. The sanme results were 10 obtained fromradi ation sensitive resin
conpositions 65 conprising blue, green, Y& |ow and bl ack pignents.
Conparative Synthesis Exanple 2 2.5 parts by wejight of 2, 2

- azobi si sobut FEORHLSIPG Bdte 5 PFEpated Y iy P GrckiRtHyERAR- gl yeol
nononet hyl ether acetate were fed to a flask equipped with a cooling tube
and a stirrer, 30 parts by weight of nethacrylic acid, 31.2 parts by

wei ght of N-pltemplanaltéivid Gont2@sga thcdmpheeizght of benzyl nethacryl ate,

18. 8 ts b i ght. of st 3 ts, 10 by. wei ght, of a:pethyl st
dimer " (chai ntr anct & SRrs Sed Ik eh Y & 12r it Fr e Pradi PNt The
flask was 5subsio pabed by RNQIT dikaHyesHd idIg, @b X kb foM@Shyl | &£ 188

gently, and the obtained reaction solution was heated at 80C ‘to be
pol ymeri zed bypcediateavarigfeddio eehparktedelpped 3 Hduascoebimget e @ridn

solution was thep. e r i.ght. ;

2, 2' -azobi si s%b%?#'g%%f %féa\%/gg%a‘\ég'gg,g@%néfq%eoﬁ%grrde%%?%g% d\/va?élf%rpt récrs
conti nued for by welight coHbt-phenyd madsiimisid ,ubbopatselvydwedghendf dferdd 12
w% . This resin. had _an Mv_of 14,000 and an MV Vn of 2.1. This resin was

20 desi gnat ed ™S PAEHYH 15 2)1 8 - BrRATE oY% &G IS Rfa i RARR 8 PR fiTe
L OOk VRGPS AR o T s A S
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.
15 The reaction solution was then heated at 100°C, 0.5 part by
weight of 2,2’ -azobisisobutyronitrile was added, and
polymerization was further continued for 1 hour to obtain
a resin solution (solid content of 33.2 wt%). This resin

had an Mw of 14,000 and an Mw/Mn of 2.1. This resin was

20 designated as resin (b-2).

Immersion test
Comparative Example 2
The liquid composition (r-1) was applied to a 4
25 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
30 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



prevénting the elution of sodiumions on the surface with a spin coater and
left in a clean roomat 23C for 12 hours to be dried so as to forma
coating film Wen this substrate was i mrersed in 100 cc of propylene 30

gl ycol mononethyl ether acetate for 2 mnutes, the coating filmwas

conpl etely dissolved. Exanples 21 to 40 Cea&ting filns were fornmed on a soda
gl ass substrate 66 in the sane manner as in Conparative Exanple 2 except
that the |iqdhdtbenpanethangey Rd)in CqRpRAIt e Exmwll e 2 gxespt ¢hatthe

o opyl ene 5 Srocsi danesetRor: befes TRet L 6 B D LS o ed e oty
films were cospl ehel ¥ idudsolcoaghos@aripar atri-ag .Exanple 3 A liquid conposition
(r-2) was prepared in the same 10 manner as in Conparative Exanple 1 except

that 70 parts by wWEPGRtChst SHRECLFREFR W2 ™MEESEded | A0 NcRE PEPPYHE N esi N
(b-1) . Tsherggpke&; manea@t:hgg Ethayvasef of oeeL Py ani%ﬁgctaegg,'hgﬁfe coRsiAte in

t he sanme mann as in Conparative Exanple 2 except t I qui

conposi ti on (fi2mswarereseompd efledgye dissoflvede | i quid conposition (r-1). Wen
the substrate was i mersed in 100 cc of propylene glycol nononethyl ether
acetate for 2 mnutes, the coating filmwas not dissolved conpletely and a
| arge amount ebmphetgige MBhiR1enas seen in the liquid. 20 Coating test
Conpar ative Exanple 4 The |iquid conposition (r-1) was applied to a soda

gl ass substrate ha®i AgIHAASFORPPEEMIPYr (Br&VeiBisSngreperedutinohef sape

o Lo BB HS! e ok PR LR P e MR B 0771 €
weight of the resin (b-2) was used inplace of the resin (b-1).
Thereafter, a coating film was formed on a soda glass
substrate in the same manner as in Comparative Example 2
except that the liquid composition (r-2) was used in place

15 of the liquid composition (r-1).

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.

20
Coating test
Comparative Example 4

The 1liquid composition (r-1) was applied to a sodaglass

substrate having an SiO; film for preventing the elution of

25 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

30 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.



Tokyo® Ghka Kogyo Co., Ltd. and left at nornal tenperature for 1 hour to be
dried so as to forma coating film Wen the liquid conposition (r-1) was
applied to a new 30 soda glass substrate with TR63210S-CL after the slit
nozzle was blow cleaned with propyl ene glycol nononethyl ether acetate, it
coul d be applied wi thout producing foreignefatter on the fornmed coating
film 67 Exanples 41 to 60 Wien a coating test was nade in the sanme manner
as in Conparaﬁxal@f@@n‘bletq eXcept that the Iiquid corrpositi ons (R-1) to
(R-20) were used in d t u be
applied w thout pr OJ‘FHCl ng oraté-‘lq%r('?I lcgtg'{te‘?'ggrmg %1 il?or rreg Coatt 8, 1A
Conpar ati ve Em@&&%@mﬁamhélmge:t@s@t mﬁamdeelhlqhﬁdsmmpmﬂﬂmnas in
10 Conparative Exanple 4 except that the liquid conpositiQ (r-2), was used
in place of théRﬂ)qdﬁQj (BoPdsversmssd 11 PlPS?e‘?%rFl}?atltlgPlﬂago‘BP%ﬁhEéanon
the fornedgcoati f g}za&gln r f | d
not be for rred n%)S lt%L | M5 l%%%Agé%%??%%Ngg%s?ﬁ)%&(?ggﬁ?rc%%%ioéﬁ?gﬁ
conpri sing (A)onatlu;eolf)cmarned ¢Brtangafkahe-sol uble resin, (O a
pol yfunctional 5 nononmer and (D) a radiation sensitive radi cal generator,
wherein the al kali-soluble resin (B) is manufactured through the Iiving
radi cal pol ynmetdmsd + 9010 gx@@bygesi zabl e unsaturated conpound and has a
wei ght average nol ecul ar 10 weight in terns of polystyrene (Mv) neasured by
gel permeation chr JR&DG &GRF 18T tegbowas Badeon the Eang agnasroas in
Ve 1S CofiPLPOSILL OB BEPL A Mol B CLARE! Lne"REESHA VBRBOLIE 1RHTEET
aver age nDIec

(r-2) was used in place of the liquid composition (r-1),

foreign matter was produced on the formed coating film and

therefore, a satisfactory coating film could not be formed.



15 ih terns of pol ystyrene neasured by gel perneation chromatography of the
al kali-soluble resin (B) is represented by Mh, the MV Vn ratio of the

M kali-soluble resin (B) is 1 to 2.0. 20 3. The radi ation sensitive resin
conposition according to claiml or 2, wherein the alkali-soluble resin (B)
is a copolyner of a nmononer mixture of (BB) an unsaturated carboxylic acid
and/ or an unsaturated carboxylic anhydride and (b2) another unsaturated
conpound. 25 4. The radiation sensitivé&L#EdSh conposition according to any
one of clainms 1 to 3, wherein the alkali-soluble resin (B) has a group
represented by the following formula (i) or a group represented by the
follow ng forhul a (Arpdattabn sassiBivenesih ¢drepdei i oalcomiriss o WARr

chain constituti th kali-soluble resin: zZ-. G S- i erein Z° is a
hydrogen at onf c@ﬁrl%&ai a g‘%)ofﬁn% %ﬁ&y?ogﬁﬂiﬂﬁn‘ﬁ,ree?lé@ %Eg/%‘rﬁoigygﬂﬁ?téf’ﬁ% gr oup
having 1 &0 2Qo68hEPNaAGONB) anPAQYALEBh 3EABRELGehyYdBacanbeR g QR Maving 6
to 20 carbon atons, nonoval ent heterocyclic group having 3to 20 carbon

atonms and hetéperaidns or a nonoval ent group having -OR, -SR, 5 -N(R) 2,

-OC(=0O R, -C(=0 OR, _-LC(= (.R) -B(= -P(= 2.0r | ymer chain
(R's are each i ndep%l%\%leagt?a)ﬁl aszndlalfl%ﬁ %e(rsc?t?%z(r’?ﬁvﬁﬁgm%}’%ggfguggr%bgﬁré%lgﬁs,
al kenyl groupthbsaviwgng tadi8atapbdymatrogsatishnefakepblgmerdlzak1kydr ocar bon
group having 6 to 18 carbon atons or npnoval ent heterocyclic 10 group having
3 to 18 car boWBREWEAEAd RETRPENEt 8RF) hafi BhweiABtpAYErage: Rl o adl ky !

group hayigng .} 0; farbpnsa 1B oval.sn i rocar bon
group haéPng 6e%§h§01ﬁcg? oﬁ g?ggg,y%hgrgggoxglaneﬁgggggb%gPé%lgroup havi ng
3 to 20 atonpeandaRiomycbheomabsgraphgdpf 1,000 to 45,000.

2. The radiation sensitive resin composition according
to claim 1, wherein when the number average molecular weight
15 in terms of polystyrene measured by gel permeation
chromatography of the alkali-soluble resin (B) is
represented by Mn, the Mw/Mn ratio of the alkali-soluble

resin (B) is 1 to 2.0.

20 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.

25
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

30 one of the terminals of a polymer chain constituting the

alkali-soluble resin:

i

z-C—s— (i)

wherein 2! is a hydrogen atom, chlorine atom, carboxyl group,



Za4C_'S_) ( ~~) 15 mwherein Z2 is a group having a val ence of mderived
froman al kane having 1 to 20 carbon atons, group having a valence of m
derived froman aronmati c hydrocarbon having 6 to 20 carbon atons, group
having a val ence of mderived froma heterocyclic 20 conpound having 3 to 20
carbon atons and hetero atons or group ha&dng a valence of mand a pol yner
chain, with the proviso that the group having a valence of mderived from
an al kane hafiyidgol AW carioh WP, haragrbupe hali grhovagbase. of m

derived from %n%fv%qveﬁitcfﬁém QG3s Hgafaagkﬂgng%éguggly%ﬁr?g% £3 b onEand the

group having a valencé o erived froma ter Cc” compound having 3
to 20 atons neitdos,smosiovaliesd, hearedoayicd ian grougghavihg?230tondd ecarbord he
radi ati on sensitive rg% n conposi tion accordi 30 to ¢claim4, wherein the

al kal i - sol ubl &8 A0 eﬁ%r%aﬁegisnorﬁaﬂapaxﬁﬁgea TRPBRGERY 1 PBi gk adi cal

polymeri zagi onyqir) ,a PBICYTe) 'RZ,ab'cetM%@et,ur-@(%)mmgundw&bw%@)g?
t hi ocarbonyl t hi o conmpound represented by the followng fornula (1) or (2)
as a nol ecul ar-BAeiQhtR)eowrr @ pademer chadnS (R g Bre Ragleriide®ndentaky

defined in the abave -fornula.(i), ig a 5 integer, of 1 ar, nore, and R is
an al kyl groupThdvivg LGP i%?‘%:lé}iolnscaci &%,Cﬁ%?dgaartews 2l TN & 9roup
hydrocar bon gneHandiavidd s3ckfbdfl LEFION MBhoRE.] efN@¥ahetl c i@l dLrbon
hydrocarbon group having 6 to 20 carbon atons, nonoval ent heterocyclic

group havi ng Fndi2bavangoh R dFsCARECRATAMS e oheneYalendiaresichroup
havi ng - - = (fB}‘% BY S [ ndent an
al kyl grgﬁ% hgﬁoﬁl@;\‘ to r%% 3actl'ca}sr)bloér;n:-‘cgiat ons, %ﬁcﬁrgn%r?&gﬁ%)up aving 2 1t 3,5’51\%)/
carbon at ons, theopoovalient tlhaondtd elkydraoaubh drvimgup ta@viongabbon Etbonesar bon
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,

z;(?:_s_) G
15 m

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
20 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
25 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
30 to claim 4, wherein the alkali-soluble resin (B) is a resin
manufactured through the living radical polymerization of

a polymerizable unsaturated compound using a



aton® or nonoval ent heterocyclic group having 3 to 18 carbon 15 atoms and
hetero atons) when p = 1, or a group having a valence of p derived from an
at kane having 1 to 20 carbon atons, group having a valence of p derived
froman aromati c hydrocarbon having 6 to 20 carbon atons, group having a
val ence of p derived froma heterocyclic monpound having 3 to 20 carbon 20
atons and hetero atons or up having a valence of p and a polyner chain
when p ? 2, vmtﬂiliotcﬁé’bﬁmd\htg‘dq I dh | Hen T e ggTdiga Hf&)(lltlf'@a 1febl@@ingr bon
atoms, the nmonpg [ I I QG 20 _carbon
atons, the rmno@lué%[ (ala{r ?r%cat(:g r?g\d“rj"locar %Cﬁﬁg%%éa &%t%éfzﬁg%%?bon
atoms, the 25 nonoval ey heterocycl i ¢ group having 3 to 20 atonms, R the

group having a vafence|pf p\derived froman al kane having 1 to 20 carbon
atonms, the group hzdmg;-a-ga)—e:nb of(jp derived froman aromatic hydrocarbon

having 6 to 20 catbon atons /gnd the group having a val ence of p derived
froma heterocyclic 30 conpound having 3 to 20 atons may be substituted, 71
(_S R2) 211 (zrhamaexrmZﬁ ¥2 asdiedf Bmed abn deié nsebven fdmemabrovel X orprul s a(nl)

and R2 is naI phavm 1 to_20_carbon at nono Ient a|ICC|IC
hydr ocar bo ﬁ%\/' Otrom eCaF‘Bén R5 18 6,2 ﬁg"rsllo td

hydrocar bon gl'z@uléa%dﬂ’lgit@)rﬂso Aonsrkat ator cmmqa@aimamé@r dﬁﬂal c
group having 3 to 20 carbon atons and hetero at ons, or nonoval ent gr oup

having -OR, hspzmg\léFgoz26r0%r%mw@m~°ohapnowz1§n§r®r@@%1¢ rkwé%rmmhqry an
al kyl group h 8cC I .0, 18
car bon at ons, %\r%)n vz}alfa P% argéab? @%y rocatrlcbosﬁl é\'r%gﬁoar f\%{gh% lclacr bon

atons or mn@\tﬁﬂ@’lﬁlahﬁlr@’ acyd i20 gfangmEBMdTgs Brid HB: e bﬂlﬁbrﬁié osB and
het er o atoms) with the proviso that the alk oup havin to 20 carbon
atoms, t hEY moMARQVEke™ BEPRp; BaYENHy B car n &I Gup ARG r%okfi‘%r ZFidt bon

:: gg, E Eg mneval eite AR JAHHLEARDYN H104A AW 20 Gay bon
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

15 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
having 6 to 20 carbon atoms, group having a valence of p
derived from a heterocyclic compound having 3 to 20 carbon

20 atoms and hetero atoms or group having a valence of p and
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

25 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

30 compound having 3 to 20 atoms may be substituted,



nmonoVal ent heterocyclic group having 3 to 20 atons and R nay be
substituted. 20 6. A radiation sensitive resin conposition conprising (A a
colorant, (B) an alkali-soluble resin, (C a polyfunctional nononer and (D)
a radiation sensitive radical generator, wherein the alkali-soluble resin
(B) has a group represented 25 by the aboMe fornula U or a group
represented by the above formula (ii) at at |east one of the termnals of a
pol ymer chain constit@iting the alkali-soluble resin and a weight average

mol ecul ar wei ght_hn fdins OfEP | ystyrene (My) neasured by gel perneation
chr omat ogr aphy of"T; 192K 0po0. 20 7. A method of preparing the
radi ation sensitive ¥esin congdsition of any one of clainms 1 to 6,
conprising the,step 722 0f > mxing.th kal i - sql,ubl e resi B)._ the.

pol yf unct i onal‘”hr%rr?&rlﬁe% (ada‘ﬁ]d§¥%eaér acg‘?éilil%n lsréﬁtslﬁ i‘{fbeov‘? afc}?%ﬁqlage{}e]r)a’t or
(D) with a pi gmenik*dispansadrydbgaiongd hhyingmixiteg candadirsperaidigs ,a pi gmrent

as the colorant (A) .in a _solvent in_the presence of a_dizgersant while it
is ground. 8MOTKRYeleNtapldRYSeASi RYVECFREPPR CERpBsREVERTat E6 AP FRTRAR any

one of cl aé 5 a:l:otm% Gm%.bgglieﬁtucstfgmgeﬁcct%lc?foééi'ﬁ&ﬁ %ro%g? h%lv&ﬁ%cgl &%(gd L\t er

formed fromthe radiation sensitive Tresih conposition
color liquid cayrdon adiomEl, anodeviedentohptiegbnycilie gtbupoharvifgl 3 etto afo cl ai m
S 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,
10 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
15 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

be substituted.

20 6. A radiation sensitive resin composition comprising (A)
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

25 Dby 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.

30
7. A method of preparing the radiation sensitive resin

composition of any one of claims 1 to 6, comprising the step
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of:
mixing the alkali-soluble resin (B), the
polyfunctional monomer (C) and the radiation sensitive
radical generator (D) with a pigment dispersion 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.





