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

i mage pick-up devices, a 10 nethod of preparing the same, a color filter
formed fromthe radiation sensitivPESeRIPTIONPOSI tion and a color liquid
crystal display device conprising the color filter. BACKGROUND ART 15 As
means of forming a color filter by using a colored radiation sensitive

resin conposi td a8 s kPO Res iRt AQdpdST b haRp CeatbRIFTLIEROT a

colored radiation sensitive resin conposition is forned on a substrate or a
substrate conprising a |ight screening |layer having a desired 20 pattern,

exposed to radi ation._t h a photomask having a desired pattern shape (to
be referrd ?@C?@I%@}pgﬁﬁﬂ%- herei nafter), devel oped with an al kal

devel oper to di ssolryg pAdskh €M@ onNeXPases ROkt i anfoR @elrdiakiad in a
clean oven or on a hot plate so as to obtain color pixels (refer 25 to JP-A

2000- 329929 aRe PP CTERIBE)ONSUSES Wutfstr dihes massifactyus @ ot ter
are | becor g shaLgere b oz TRl ARAN Y0 A FAl A0 psensliLye resin

conposition is shifting fromspin coating for droppin NPOSTITon on

the center ofl iguidbsiryatte 13dehvd c¥ls tan@zd1rC dadadey pisikiagipa dewldedli aet er
liquid ejection portion for applying the radiation sensitive resin
conposi t1®n. Mefhoeof REWAXIRY tHS, RBEe oRITHPT &4 1t§E farafet BroBfthehe

1 qui d e] ect Lo RH0ndry 1SR AN DU s 1 AN AU A | AL SeNpiLLYg Tesin
conposition often renmains around the erid of the nozzle after coating.
When the resiarystal 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 toslitnozzlecoatingusinga 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



»

conposition becones dry, it is dropped on a color filter as dry foreign
matter at the time 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 ef Lechindek¥e LR 8P KAURIZW A 231 coheduet i ORhen HOdudiyi el d.
10 To cope with this problem a radiation sensitive resin_ conposition for

col or filtersonpostitian becanglsi Aryy Wrtis drappethiomgasePyentfiiter 4ss, gi gh
| ubi | ; | . | i SR . \ . _
0l U111 Y. | BERTIOnRLI BT MAECs te SR Lt S

Long service I qul Crys a Vi Cce

conpri si ng are@h@ed itheetuaandyt bE cagucokoeNfilter .t hEhdteong, pi epent i ng
capabi | i t%/ of the color filter is becom.ng stronger. The term "burning” is
a kind of5di §f1 & Fleaing folyens qif @Rﬂ%ﬂﬁdalt%ifg’tﬁ SPUKA dhampzele

phenomrenon t haly 3 IdBRGSnL Aol ERrsheu! dudplybe, disel Avadct Sofll oplayed on
the screen, or a black or ite "fog" is displayed over an | nmage whic
shoul d be di spladyigd; ofheheacstoonffihier phetteedoy fsretgnsnatered ssi¥bl | ows.

That is, charged impurities contained jn Jiquid crystals spread into the
iqui d eryst SRITSE B DY SHANRT A5 1T FErete HHRFTRN CoUSIIgnal FEOR

crystal  nol edfiRs ich Net gmddiia nedkf@r a certain period of tine. It has
recently been found that the inpurities not only are produced at the tine

of manuf&@turing | Tgucdpevidttalthigppeoblen, ruradied iomagkehsdvhivaerésisn de of
the formed color 3Q .f JP-A 200 _-329 2 i S _.known

that this pf?e%}?r?esﬁb Olcplatfo:)r'e Céqﬁfogrlcts'ii}ceﬁsege}dsplrj lec?ﬂ ghasoyc St ajs’jhgg; t"Heth purity
of a pignent.a HQeerEhg adlivieat, MUkt ies ARYhbeoldeiived {hon exsmonent s
ot her than the pignment contained in 3 ) ) _
solvent even after it 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 socak 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



the radiation sensitive resin conposition, it cannot be said that
increasing the purity of the pignent can always prevent the above
phenonenon conpl etely. Then, the devel opnent of a radiation sensitive resin
5 conposition for color filters which neegs the requirenent for high
product yield and is free from™"burning" at the tine of manufacturing a

color filter the sh8988k ¥ndesns i ve RleSCIHOBURECSkt THh, | NVIIIHAY BE ddids an
obj ect of the present invention to provide a radiation sensitive resin

conposi ti on Whiathingrepsdrgdehe Pusiter ofi FrePiwant com 2 bHRKE R R hi gh
product yiel dyd .taﬂo"‘veﬁgﬁ{%?dmé}ﬁir?%orﬁﬁlé{@l resent invention to provide a
abo

nmet hod of preparing t ve radi ation sensitive resin 15 conposition. It
is still another obhect, ahet Hevplopmenti nfeatraniat bopresmnsict aveatesinilter

free from"burning” fornmed fro t he above radi.ati on sensitive resin
Conpost £1 5 SSRGS i S oo SBTLRT AR b G Ao
filter. 20 Figsyt hYghtpeo@boy & i@Dieahs P94 RQAYapbAdeSuMhihde atPERE  me
invention are attained by a radiation sensitive resin conposition
conprising (Mf aaguifmemrind)a arpbdkafileer ubs estrenghy @depiged.

pol yfunctional nmononer and (D) a radiation sensitive radical generator,
wherein 25 the alkali-soluble resin (B) is manufactured through the |iving

radi cal pol ynerd@adsuRE afr arymo| pnerzed e unsat urated conpound and has a
wei ght average nol ecular weight in ternms of polystyrene (Myv) neasured by
gel  per#Bation chridmetfogra sl POt dihel mmFEan: 451000 19 Sedfrlfidet he

Fadi at i on sems T TE e e e S m e P S RS T
nposi ti on conpri sing ) a colorant, ( an
al kal i - sol ublee colesi fiilE€x aArpel ffomcthwnalngrbreamer hagt pPpdact agi @id on
sensitive radical %ecnfg aatn%rt’hevz\:hoelr)jeégt %f the present invention to provide
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
liquid 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) an alkali-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) analkali-soluble

resin, (C) a polyfunctional monomer and (D) a radiation

sensitive radical generator, wherein
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the alkali-soluble resin (B) has a group represented by the fornula (i)
which will be described hereinafter or a group represented by the formul a
(ii) 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 ternms of polystyrene (Mw) neasured by gel
permeati on chronmat egleapnkadfi -5000® 10 re45n00Q8) Hhbrdl yrowper sfnovesobg@ct S

and advantages of the 1Q present |inventj.on aaf attained by a t hod of
preparing th®Y v FaM G i On JEHGR iWeh |k &5 Wfi%@g%&“%e%%gof he
alkal|-SO|uMéagf3ﬂ§1ﬁé§re§éﬁtégﬂ. Uuned | eRahu IRNOIRS (&)l cBNgi1thger adi ation

sensitive radi cal generator (D) with a pignment dispersion obtained by

m xi ng and didgmrsibef hereimattes ab athelevtoreme ¢R)the texyolnahs ¢h the
presence of a dispersant, _while it,.is ground. In the fourth place, the above
Db sots and GuRSTRTS Cnat ekl AR ket sot Rl 8550 e doove
radi ation sapsd hiwei 4185 bR egaR0Gb1éO0] ¥Rl gt Uaak iy cgPsTyityiens 20
(to be referred to as "radi ation sensitive resin conposition_ for color
filters" hereiMuf maasuned bye geilf PRIPpRataont ferapategsppbyt 9fahd0advedt ages
of the presenfzinygntion are attained by a color filter formed fromthe
radi ati on sensitive resin conposition for color 25 filters In the sixth

pl ace, the above oljreiaidl yynd e b agaso] @it ¢ hendre&deaht ageendf obhar e
attained by a color liquid, K crystal display device conprising the above

col or fiPer PrefPHESP QTR %ﬁ?ﬁwéﬁym@q%@\ﬁﬁwﬁéw@s‘é}a%
I nvention W ldpRe deRefd Ofsh | deslel @lve NES B NUEHSSs 1 FBGh by ORi REAG! Lhy e
resin conmposition - (A) colorant 5
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 -



The 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

hi gh-purity and high-transm ssion color and heat resistance are required
for 5 a color filter, a pignent is preferred, and an organic pigment or
carbon black is particularly preferred. %xarrpl es of t he above organic

pi gnent are corrpou s classified mﬁ'_l rou qnent s acc rding to col or
i ndex, specifi cal 5 @86%&5 A&V Sfegl olvr\ﬁ neg colort q_x 10 (C. 1.)
numbers: C. | palPtgeRntarisl lawited Gnld nialyglﬁél’lb ‘palgln@mﬂ&dy% |or RECi[isc:ul
Yellow 14, CI. Pignent Yellow 17, C.I. Pignment Yellow 20, C I, Pignent

Yel | ow 24, CCplOP'l@ﬁiefﬁ@tt@H ovﬁlglce the deveheRneny @] sy 58 -RUF it pisgifent

Yol | ow 110, BIPF hrom s e g5 E bt B R Ver oy 1o € B Grent

Yel | ow 159, & kollrgrfaitteYel | awpigaene is Eurglfemtre‘del lamd B3l ordaric Pi gnent

Yel |l ow 155, C.I. Pi grrent YeI | o 166 C 1. nt Yel l ow 168 and C.I.

Pi gment Yel | BWIREDL 5F €3TPoB GrsdriﬁértSl anly mikttreange 13, C 1.
Pigment Orange 14g,GnbieRBi grerheOnppee %diﬁlc o ! PAnphindgL |-
Pigment Orange 36, C. T. Pignent O ange 38, |- Pigment Orange 40, C.I.

Pi gnent O ang:éa$31f@eld 11ﬁ>|:grmgroaparﬁgelq®ents a¢00ﬁﬂgrngrtto cphngemmax,c 1.

Pi gment Oran 61,..C. | rrent 2 ment e.68, C I
Pl oent O andBeR0 E1CATTY ARG e 1 P T4 Ly e o AnEaaes
Pi gnment 16&r ange 173 &ﬂﬁb@ﬂs. Pigment Orange 74; C. |. Pignment Red 1, C I .

Pignent Red 2, C |I. gment Red 5, C.I. Pignent Red 17, C.I. Pi grrent Red
31, C. 1. Pigfedt Réamee 3@11@I12IPpgﬁen?197{é@'ﬂ'4ﬁeléqw 1pj ofeht HRemen C. | .

TS0 PR, Wi b, PEATTR Bl g o RN SR vy e
Cl. Pi ngent cRed EZ@meﬁZtlYeH@mimt Bed . Hﬂc_ﬁinexﬁ: YIel]Eng[mntCRed Hh?g]ner(f. l.
Pigment Red 12%13% 55, Pbgn? Pigment Yellow 83, C.I. Pigment Yellow 93,
15 C.I. Pigment Yellow 109, C.I. Pigment Yellow 110, C.I.
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. Pigment Red 41, C.I. Pigment Red 122, C.I. Pigment
Red 123, C.I. Pigment Red 144, C.I. Pigment Red 149, C.I.
Pigment Red 166, C.I. Pigment Red 168, C.I. Pigment Red 170,
C.I. Pigment Red 171, C.I. Pigment Red 175, C.I. Pigment Red
176, C.I. Pigment Red 177, C.I. Pigment Red 178, C.I. Pigment



6 Red 179, C I. Pignent Red 180, C. I. Pignent Red 185, C.I. Pignent Red
187, C. 1. Pignent Red 202, C. |. Pignent Red 206, C. I. Pignent Red 207,
C.I. Pignent Red 209, C 1. Pigment Red 214, C 1. Pignent Red 220, C |I.
Pigment Red 221, C. 1. Pignent 5 Red 224, C. 1. Pignent Red 242, C . Pignment
Red 243, C. 1. Pignent Red 254, C. |. Pighent Red 255, C.I. Pignent Red 262,

C. 1. Pignment ,Rad 4 and Cd... Pi 202+ Cds.erP idet~-L C 1.
Pi gnent Vi ol eRte(aléjggC. I%.'%Pi g&gr?{ghq\r;?{%ltdeﬁ%g)& %II 1:jlsﬁggg[lr?ent |dol\{e8§E '29C,'lIC. | .
Pi gment Vi ol etigd2nt 264dQ 87, B .gnekti gvMenltekRed362 Gihd CCI.. PRPopeeht R&A a0, 38;

Cl. Pignment Blue_15 C.l. Pignent Blue,15:3, C|. Pignent _Blue 15:4, C.I|.
Pi girent "Bl ue C1a+ GPLERPIt RSt B ad - GBLARARE &4 295 nbnt - EFLEVSYE Hed
Pignent G eepqj a@dxg-ﬁignlf’ém_ Bb 53 eer .36; pigmbnt R @FANt B oWy Zbrnd C. I

Pi gment Brown 25; an Pignment Black 1 and C.I. Pigment Black 7. Qut of
t hese or gani Begi g2ént €. IC. IPigRiegre Redvy@420wBF,. Ri3dmerR diesht24%e] |GWE 139,

C.l. Pi Yel | 38,.C |.. Pi | 0,.C1l_.Pi 180,
Sil op Sm RO %?3,2%1 C dglg n%fq‘teﬁ gﬁﬁg\%é% IC.'CI:Pi SF@IHL?HEF’%)%‘X%A. W1, C.
|.  Pignent Bl.ue Wgher® Redimyenindlaer 15 &ndat .REGWPEN; Geen 7, C1.

Pigment Green 36, C.1. Pigment Violet 23, C.I. Pignent Blue 60 or C.I.
Pi gnent Bl ue C8@3 -i BipmenérYéalethk: dhove Pagg@mtc VpPrarinl 8. fayl b imEeental one

or in 25 corbi i o] WO €y i Xt uf e r i ment
and car bon b@g{(ﬁt&aggél Ed&bepgérengmzl Xlgggtg%g]éeéhtfi nleie%ﬁ%tg,xgﬁye&?gj i‘ation
sensitiveo resiin cdgaesit iWipleen 3w aiepered bigmesti Vabl et neg hod. Wien a

pignment is used as .the colorant, it is ﬁ[eferabli/"ln‘i xed 30 and dispersed in
a

a sol vent in%He Bﬂgﬁﬁ&B&Pea}gi'sSer_ tImGRFIBIRe 13: 3r duntr R EPdad il |
or @ rol | m b0 Brapater appERAtn AiSRErS O WA Slidherkhen.g spdymi 1h the

conponents (B), (C and (D) and optionally with an additional sol vent
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 optiocnally with an additional solvent

and other additives which will be described hereinafter to



and other additives which will be described hereinafter to 7 prepare the
radi ati on sensitive resin conposition. Although the above dispersant used to
prepare the above pignent dispersion nmay be a cationic, anionic, nonionic
or anmpholytic dispersant, a dispersant which conprises a 5 conpound having
an urethane bond (to be referred to as "urethane-based di spersant™

her ei naf t er) prepBrel @heedadi bt D e dirnghRanaedias etbngh SoEf St 1S
represented by the fornula RRNHCOO-R (R and R are each an aliphatic,

alicyclic or aromPléhppgbdieaboye PbFRSEFARE Usesan? PTERGHS the@RME t he

pol yval ent o i.c.0 .S - han ving anot h I bond
or anot her gbg@&eﬁhgﬁ‘éﬁg?ﬁgﬁg g%?e%%a%e‘g%g%%y %%%@%'nq%o%%%p ilic
group and/ or amphdigphid idd spreryamyntaidiechdrsdrite whrdh anempinasesls da sper sant

or the main chain and/or side chain of the ur eﬁ; hane- based 15_di spersant, and

further ohe GPMPHUR P&VHATe 3o St % qd trPtkI‘?e {ﬁ%?%f%-‘b%s%ﬂ
di spersant. AR QL SN E ﬁrﬁé@ﬁt’b%ﬂ{ﬁ@é@ﬁtf@t%fé‘féfl@ed.

ur et hane- base I spersant, the “groups bonded to the uret’hane bonds may be
the same or diff eféstab@e Thethathrdmsddsedpdirspartsantrepresentedanpl e, a

reacti on product of a.-diis te ,and{ or Jilsocyanate d a polyester
havi ng a hyd E'S?ylf%&Wdﬁ zft'?\ﬁ%(aa&)[aoe'%ﬁ n% aihcﬁll%)r aLse p%?f}és?léra NSl AReY
hydroxyl group jatd1qidot el i mExavaleatWr poe yiai1eetyorghRi & REFES,

benzene 25 diisocyanates such as benzene-I|, 3-diisocyanate and .
benzene-10 4- @gndsbhgaprat ¥Va i N UOTT i S GEPaRal 8P &9 a group having

I 2 4 di , e Y
Es?diu?g gcyana’% Iéll o}%%f&%ﬂe@:ﬁg}% ngJhgsl[ izosrgc%ladn%?eg%fp )ot ngrh%g:pgnsét itche

di i socyanat eairsittHanas borlde meaydidxsianty airatae sl fbphicl itsli gifoup and/or
1, 2-xyl ene- 3, 5-di i socyanate, 1,2-xylene-3,6-diisocyanate, )
1, 3- xyl ene- szw_dd:lqu};@%%%gp CR@-WeéinéUf,@- H??%B%?%ﬁ%ﬁé,ed dispersant

1, 3-xyl ene-4,§- QiHeS QMM ¥ Bin 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 1is, 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

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



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

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

benzene-1, 3,5-triisocyanate; toluene trii gocyanat es such 5 as

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

tol uene- 2,4, 5-triiso gﬂ%tse A9, 'blb%e't?zths%{ya{ﬂas@é?yﬁ!@]}@d 3och AL e
aromatic triisocyanates such as xylene triisocyanates 1 nc Udi ng

1, 2- xyl ene- 3t4i5dadieaetyenatiech s hehzgnene; 3, 4, 6riisospayanal e,

1, 3-xylene-2,4,5-triisocyanate, 1,3-xylene-2,4,6-triisocyanate,

1, 3- xyl ene- 4 PEIGENS sy fai e SO MENE A 2 3, 5-trii socyanate and 15

1, 4-xyl ene- Z,b%n@-etrféils,%cy@r@éfis&féﬁ@éj SESHeORL esr apdobyhhapeyanatas my
be used alone or In conbination of two or nore. Exanples of the polyester
havi ng a fydeexydolgrener 23, Drieriesedyatateid t he pol yester having a hydroxyl

group at 20 bath term s_include pol yl actpones havijn hydr oxyl _group at
one term nal t&a%&%-geil'?é'ntaﬁlsl%% arg%t%b%/%ﬁb?%?é t hg'gﬁééf’ﬂﬁyénﬁgaroxyl
group at one drgy rﬂdlaiergg-jo,mmi@fméwé)ﬁanatp@} y¥iah esehagt apemhayeng a

hydroxyl group at one termnal or both termnals and Egl ypr OEi ol actone
havi ng a hydrtigdyils o aftahfs s3UPher s SFYd ¢¢ BF 1 boPaYaRRReAalBClugddng

Feri nal s suc G bRETHol et T RFEeL hadi g a hydroxyl aroup at one
term nal 10r hothtyeremerad s4 M6k r pdybdypaydeae terephthal ate having a hydroxyl
ﬁ;glrjgxsf Spgdgo%%xwea_lzloil_I__E)_oérhi{éaorg;gr?ége.' These pol yesters having a
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



-

term nal and these pol yester having a hydroxyl group at both term nals may
be used al one or in conbination 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 polylactoge having a hydroxyl group at one
term nal and/or a polylactone having a hydroxyl group at both term nals,

particul arly iprgterabhy1g 4 eaalcitadnPppddctt At ant Sroraei did Siy@paiLand
pol ycapr ol act one hav&g{a a hydroxyl group at one term nal and/or

pol ycapr ol act&fe ah@@ELd ag t el MeRAAN S fo By ook IT1Bidal e BeMIRl of t he

ur et hane- bas i r ,pia!ﬁ i i r by I d

Di sper bykl?O%?l(#O%g%- ﬁelﬁflggbéld ngpaan ), }EW?%? %EWC%&%%%_]S B.V.) and
Di sparon (of tekusimaiisn Keseiid@d gr 1yt e f b i ghteawet ageprotiectl af wei ght
interms of palystyrene gM/\%1 measured by GPC of the urethane-based

di spersant i FANEDST 84&RPCYAVENE FRAIRC ICARIUASH B0 HG V1618 @G?Wl nor e

preferably 7.000,4 %@%r&o%eﬂﬁhﬁaﬂb%}ﬁﬁ?ﬁ%é’éﬁéﬁa@iéﬂérﬁé{)iﬁgnﬁybe used
al one or in-conbination of two or nore. (et h) acrylic disper3Sant
conposed of aydwrpadl ywrup oft ogriettymeindls. nononer is also preferred as

t he 20 di spersant. anpl es he ( h)acrylic, dispersant_as trad names
i ncl ude Di sper bykzé%"ﬁ'c?ﬁ é%r%iﬂ%l%%e'%é%e%%eﬁ%%5 W)Frﬂ‘ﬁ% above
(meth) acryl ifantiss Rk adeS DiBYeRBYHIGd ahaNBisBerByki noCesbipwti @elfe t WO oOr
nore. The anount of the dispersant used to prepare the pignent dispersion

is prefetBbl Yarem gait.s BTKA et BFRAei GHIMIGRIre B pf of aanb| i eR®rew 19D parts
oreteranl y 10 TATRES 0 20 B4R ‘bated on 100 parts by weight of the
pi gnment . The 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
1l 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



When the anpbunt of the dispersant is |larger than 100 parts by weight,
devel opability may be inpaired. The solvent used to prepare the pignent
di spersion may be identical to the solvent used to prepare a liquid
radiation 10 sensitive resin conpositiongvich will be described

herei nafter. The anpbunt of the solvent used to prepare the pignent

di spersi on i geplsafrarablneHED ddnmpbos A bPaFH Schyw E] gbé , deBEeibed pr ef erabl y
700 to 900 parts by weight based on 100 parts by weight of the pignment. To

prepare the ﬂilieg‘@émafd-’leéfpersi on by using a bead mll, glass beads or titania
beads having a di akety gl 800Htefe SotRertd JIBALE UPEHaLQ (h& Sghdisper se

a pignent m xed solution conprising a pignment, a sofvent an sper sant
preferably \dispersidrs igopreflenabhycdod ity 1watoer partishbyl wkight n mdies case,

the filling rate of the beads is referably 50 to 80 % of the capacity of
the miI15 an@Xee TadLAD Oof Ot AR PUHERIL e Ko aeeon oy BBrRA 18 BY
preferably 15 A0 1 30 dm¥{r the capacity of the mll. The treating

time is preferably 2 to 50 hours, nore preferably 2 to 25 hours. To prepare
the pigment di sper Jlooprépausitiy pigoehtndidpersaiomibgeusbhy axbehdoni bl ,

two-roll mll _is used to m x,and, 20 disperse the pi nt m.xed sol ution
pref erabl y \Mﬁ]jaess\ ?eiaé'ls 2ot £HPH 2 PR B}?gvjv%ﬂ@rdgfa%gﬁ&rl ?Ee‘—’.‘ %%.(?rﬁerval
bet ween roll &4 $oRieheeabbya 1@, i Rrarl®83spezBd 4 RA RA h19eEU SRt Son
preferably about 108 dyn/sec. The treating time'is preferably 2 to 50

hours, nbfe moafarisging a2pigment25a mairvent ang) aad kspersanuineefednly The
o kal |50l UL L) WIS LESEn MBI ser B SELR (Lfcbe rer oo to
radi cal pol yneri zatiimothis 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 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.



of a polynerizabl e unsaturated conmpound and has a wei ght average nol ecul ar
weight in terns of polystyrene (Mv) neasured by gel perneation

thromat ography (GPC) of 1,000 to 45,000. 11 Preferably, the resin (B)
serves as a binder for the pignment (A and has solubility in a devel oper,
preferably an alkali devel oper which isldsed in a devel oping step for

manuf acturing a color filter. The resin is, for exanple, 5 resin
havi ng at | egst onBrQEFHa#EMCtFgﬁaFeﬁ}Bungilﬁﬁr\éess a4 @aggld}gﬁr gf%%,%e
carboxylic aphygenée (@) 0HpdOhaBh8RAkE 1iRYdReX Yl dgkeuRped)die Riradigohol i ¢

hydroxyl group (these acid functional groups and al coholic hydroxyl group
are general bp aéketiedevelaperavkarh- 53 Wer@ ¥ rfctderfliorjmssterp for

her ei nafter) ref bl.y a I ob e .ed, t0.as "alkal i-sol uble
copol yner" h@?g‘flgg %@F)l%gfa%%g%rignﬁ}:égbl eer%engg%rﬁa{ge)d l%drr{)%%neﬁrdgvllsedg an

aci d funotiogakegiaupagtitlg afollkastcopel weed Fablce ivmsdl Wrahgd sapesd. The
al kal i -sol ubl e copol yner is preferably a copolynmer 15 (to be referred to as
"al kal i - sol uBl £3EEEFVIMIT UP) " CHE YA é\fﬁhygrle@%tﬁm@ o XRRPROBIC (bl) an

unsat ur at ed | i d | n I Xy n jde (to
be referred F%a%§9§ﬁn§gF%%gtgﬁﬁggﬁgg%h3§?%?§ﬂjéﬁ2&5&%%$@é¥#k§ﬁg @%g%kgnother
copol yneri zabké dufsaictrianad 20 cugpyp e JlicoHrd reflerdmwsky qsouminsed ur at ed
conmpound (b2)" hereinafter). Exanples of the unsaturated conmpound (b))

el ude. UnsHEBPARAYnOREERFBOXY I L5 e SLCH B {SrehihiC Wt BTy,
crotoni ¢y @Ci fer@1ehllF@Eeacr b&b_@e%b(iyaadcfébBQ%E 26bUne 20 SR YN @k

di carboxylic acids and anhydri des thereof such as nmaleic acid, naleic
anhydri de, f (mdkiad lasiodukilteacopipdyaeird, hereanahterandy dr ipdd,ymeirtirzaedors ¢

201 g, o L1 RoRe AUNYY S0 TSRA S PSlcla WiRSLU S gelycarhgey! o
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)acrylic acid,
crotonic acid, a-chloroacrylic acid and cinnamic acid;

25 unsaturated dicarboxylic acids and anhydrides thereof such
asmaleicacid, 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]phthalate; and

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



30 nono[ (et h) acryl oyl oxyal kyl ] esters of a pol ycarboxylic acid having two
or nore carboxyl groups such as nono[2-(neth) acryl oyl oxyethyl]succinate
and nono[ 2-(neth) acryl oyl oxyet hyl ] pht hal ate; and nono (meth) acryl ates of
a polymer having a carboxyl group and 12__a hydroxyl group at both term nals
such as w- car boxypol ycaprol act one rmno(ﬁ@'th) acrylate. Qut of these
unsaturated co unds- (bl (et crylic (o]
nono[2-(neth?agngS?Vgxggéﬁyl%%u%%FhaFérgH agjag%5¥b5¥§polycaprolactone
nono( met h) acgpy katk® odi® o IRl dh P iR (veckh) e-ywhove, unsat ur at ed
conpounds (bl) may bé used alone or in conmbination of two or nore. Exanples

of the unsat ur at edPEBRIoLRASERMSIGHTalRA COBParBRat (R Vi dFetid@FAdsS such
as styrene, ggs;QFet QulSLYNEREN) o %@mrg}n@hsﬁm@@yﬁ%rene,

p- hydr oxystyrene, o-hydroxy-a- net oxy- a- net hyl styrene,
p- hydr oxys a- geicaybsixyiRecapratldeiasd ifai et hcrgtat aiydtel uene,

m vi nyl t ol uene, p-vinyl toluene, 15 p-chlorostyrene, o-nethoxystyrene,

m et hoxyst yP8RE 1 CUd aidyh B F&Fe, o-vinyl benzyl net hyl et her,

mvi nyl benzyl met hylpathshye REaBIREY LBRbBYUhAS! h@i] mayy BeNYSOERZMHH yCi dyl

et her, mvinyl benzyl gl ycidyl ether and p-vinyl benzyl glycidyl ether; indenes
such as indeps andcpobinastiion iofdéme oY (eudsstitut ed)aryl nal ei mi des such as

N- phenyl mal ei m de, _N- o- hydr oxyphenyl mal ei. m._de, ~N-m hydr phenyl mal ei m de,
NFp-hydroxyphenyIngfgmﬁﬁéé,°¥N£ ?néPﬁ tgﬁ@ﬁﬁaﬂﬁnggwﬁf EHPGIN e

N-m et hyd phgpylharliel Fidol cOmpoiBaBYsRReyd haidHdde o -methylstyrene,
N- o- met hoxyphenyl mal ei m de, 25 N-m net hoxyphenyl mal ei m de and
N- p- met hoxy pRe BYOReriSHYdene  afd IYCHesats BYHENE mad 1A TR Shicre R,

N oyl ohexy| koL o IRTHGTINOIELR, MU A A e ghaup 2 @
p-hydroxy-a-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 1l-methylindene; N- (substituted)aryl maleimides such as
N-phenylmaleimide, N-o-hydroxyphenylmaleimide,
N-m-hydroxyphenylmaleimide, N-p-hydroxyphenylmaleimide,
N-o-methylphenylmaleimide, N-m-methylphenylmaleimide,
N-p-methylphenylmaleimide, N-o-methoxyphenylmaleimide,

25 N-m-methoxyphenylmaleimide and N-p-methoxyphenylmaleimide,
and N-substituted maleimides such as N-cyclohexylmaleimide;
macromonomers having a (meth)acryloyl group at 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



"macr onmononer” hereinafter) such as pol ystyrene, polynmethyl 30
(meth)acryl ate, poly-n-butyl (nmeth)acrylate and pol ysil oxane; unsaturated
carboxyl ates such as nethyl (nmeth)acrylate, ethyl (nmeth)acrylate, n-propyl
(meth)acrylate, i-propyl (neth)acrylate, ja-butyl (nmeth)acrylate, i-butyl
(meth)acrylate, sec-butyl 13 (neth)acrylate, t-butyl (nmeth)acrylate,

2- hydr oxyet hy e thyahaaiy  ate by dneeripw {tet h asfytetPet hyl
3- hydroxypropyl (rmeth)acrylate, 2-hydroxybutyl” (neth)acrylate,
3- hydr oxybut ymethealeradeieat & - ydrdsmreppiut eivatyriseate, al |yl

(nmeth)acryl ate benzyl ? t h) acrwl at ycl ahe ryl ate, phenyl
(meth)acryl a e,hyﬁl-rﬁé?%’&? g’ﬁh&l)me(%rlfétahc)r clraﬁl:lea{t ?%%%%%@ythyl

(et h) acryl at(aetmehiexydites, hyl -enei@anit vyl neiddacyty@l£Le et hoxytri et hyl ene
gl ycol (neth)acrylate, 10 nethoxypropyl ene glycol (neth)acryl ate,

met hoxydi pr ofly l¥REoxybyEal (math)aggiiate . iaobbr nine A ey atise at e,
tri | o[ 5. 2 16 -8x tQéqg éégp : - bh I
(Lgfﬁfag£ylaPéna%& éﬂ%@%ﬁgﬁﬂx?ﬁggﬁ) cH&%gt X ugéa?%g%$§gnéﬁ?hﬁgﬁééfiOpy

car boxyl at es (seth)asri8 aZegm2roetthdxyarei) agretbteasrZtaieret hyl am noet hyl
(et h)acryl ate,  2-am nopr Qpyl th)acrylate,  .2-di methyl am nopyo

(et h) acryl ate PRENgRY; ﬁ;nﬁmé%gii%ﬁéiggﬁ%ﬂ%?29R¥¥é§%€%¥ﬂ?¢%d§#ﬁ%¥LpyI

(met h) acryl at(get YBASFMLEHL n@OHIEM r 1CAHROHAIAS, HIC N it HylaGhAd £ 20
(meth)acryl ate; vinyl “carboxyl ates “such as vinyl™ acetate, vinyl” propionate,
vi nyl but§r ametiodkypinopylserezgayepl (msthtaciebh e haes huxtdigs ogyiydnearet hyl

Such ' as (reEnyaeryI GReTAgY Bodn oG 110 S Ayl 1 dene.
cyani de; unsatyidiad @rizdes Fugiesan {(§18f1h) @ e €¢1 ate chl or oacr yl am de
and N-2-hydroxyethyl (neth)acrylam de; and aliphatic conjugated di enes such
as 2-hydroxy-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, oa-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



1, 3- but adi ene, isoprene, chloroprene and isoprenesul fonic acid. 30 Qut of

t hese unsat urated conpounds (b2), styrene, nmacronononers, N-substituted
mal ei m des, nmethyl (meth)acrylate, 2- hydroxyet hyl (meth)acrylate, allyl
(meth)acryl ate, benzyl (meth)acrylate, pgr‘g (meth)acrylate and gl ycer ol
nono(net h)acryl ate are 14 particul arly ferred. Qut of the nmacronononers,

pol ystyrene %%%‘%ﬁg?u;lgg rar%%d foe[r Oraet h)élut( et b%t "%tC%I(? rgthrrogmnorrer are

particularly the ™ "N-su el md’es

N-phenyl nal eigd1getyitre Mardnuiemnd 1 reded rpmﬁlphrtm@tmmbyypaeéer red.
The above unsaturat ed conmpounds (b2) may be used alone or in conbination of

two or nore. TRFEOHIGRANSTs Glif|RA IO VAR (RYef ST RR@f cdRBl GUk OEOEBﬁymer (to
pe referred i Ahs AR A AHPrAN A1) ;(%ﬁ?f PRl 4eing! - 1)

hereinafter) "o monomer m xt ur e cont a| east one unsaturated
conmpound Sel etioyat 1 dhreoay linteel egimuildge catxr\slpartrtgcmiafhyatmaﬁeyfed aci d,

nono[ 2- (et h) acryl oyl oxyet hyl ] succi nate and w- car, rol.act one
mono( net h) acryl at e %B’Z‘f “Hlsaiténf%ta% égaf é‘?pﬁﬁﬁg FkPRLt ed

fromthe groyy GO ¥n ppﬂ yts,ya/r@lnqmg@&r onononer, pol ynet hyl
(et h)acryl ate macronononer, N phenyl mal ei m de, N-cycl ohexyl mal ei m de,

2- hydr oxyet hyl (nemh)eﬂ@rlwadilesolbmmlcc(pmltmeazcrw)atles ak e yaleiyl a

nono( net h) ac Iate and 20 t|o aII 2) at, | east e_unsat urat ed corrpound
el ect ed i 5 o B FSERRELS! 8195 erirt oty I 1O RA YRS,

al 1yl (e h) @del%manﬂxmenmeﬁé@w@@fw@fea J@@oﬁékarhixﬁakébl e copol ymer
(I-1) is preferably a copolyner (to be referred to as "carboxyl

gr oup- cont ai flanFaizeinpdlymet (pagf"onerengtueatedfcempeehereectiede of

(bl) an unsaty gt ¢4 CYRAHNLINU SLk SOPEE NEnd £ LEAGI YT SR8 d
mono [2- (meth) acryloyloxyethyl]l succinate and
w-carboxypolycaprolactone mono{meth)acrylate and (b2) at
15 1least 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



as an essential conponent and optionally

joono[ 2- (net h) acryl oyl oxyet hyl ] succi nate and (b2) at |east one unsaturated
conpound sel ected fromthe group consisting 30 of polystyrene macronononer,
pol ynmet hyl (nmeth)acrylate nacronmononer, |8 phenyl nal ei m de,

N-cycl ohexyl mal ei m de, 2-hydroxyethyl (neth)acrylate, benzyl (meth)acryl ate
and gl ycer olstiReae( Maethyacr ireadts aand, 1od onell 1yl (g tlat ad£pdatongnd

unsat urated conpound sel ected fromthe group consisting of 15 styrene,

net hyl (net hpaeylat@etd)d3Arydfdish) acryl ate and phenyl (neth)acryl ate.
Specific exanpl es  Cahaxy] }%%m I f%@ﬁ%% et i Zind ncl ude
a copol yner of (metg )etglg(r%)}%?g acl c}e%ISQ)g‘g 2- rﬁd{%‘%&alt ﬁmet r)la%%y%rzli e,

copol yner of copetllyrear WI-@)adinlysd yes topperigmmeac redmomertdr) sandy hienzadid
(meth)acryl ate,_ copol yner of rre“ig crylic acid, po ymath# (meth)acryl ate
macr ononorrer 28%d 25 IOXY% Rt ]ac{ ta@é? ch]c?pQﬁ'yn%cPlg%nyT%’ét acrylic acid,

benzyl (et h)(?rfértﬂ)%tcerﬁfl% 1 Y8 Q)s BRI AGHIhGhEr £R0ROLY¥ABY 1 Of
(meth)acrylic acid, 2Z-hydroxyethyl (meth)acrylate and phenyl

(et h) acr yl atieetdopolpyietesf copeitnarraf i(neadi) acryd-iltyae ddy gidipmethyl

met h) acryl ate _and styrene, copol yner of t h) ac lc_acid epzyl
(ot h) acr o1 at @b Gyaats RO Py Lipergfarrer<te!
(meth)acryli %o’wlqﬁmeﬁo&yqﬁleﬂ&%ayk’lﬁ&ewi_@?rb{é@.-t;yl afe @ Zytylate and
(meth)acrylate, copolyner of (meth) acrylic acid, polystyrene macronononer,

2- hydr ox¥@ét h@lyaesd) aong @etbmrpekatg . ((rReaeey | af e (megbharywei cof

(meth) acryligc,.acid,_ C 0 C ner,

2- hydr oxyet hﬁ%l?cﬁe%h)%gy@%ﬂ%%nﬁ%%@l Ja}%ﬁeﬁ%a%%léﬁgygopol ymer of

(et h) acryl i c(netitg,acdldteny | capEiymaete, ofal (et ree¢hybie yhai@, and styrene,
copolynmer of (meth) acrylic acid, N phenylnmaleinde, benzyl _(meth)acrylate

and styrene, ZcdpysinmeetdY ngtshhasyriatadns SEYReRGcl SARRYYREF ePhi de,
al 1yl (et h) agfatfl& AR SIYE L€ 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)acrylic acid,

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,



copolymer of (meth)acrylic acid, N-cyclohexylnaleimde, benzyl
(nmeth)acrylate and styrene, copolyner of (neth)acrylic acid,

N- phenyl mal ei m de, benzyl (nmeth)acrylate, glycerol nono(neth)acrylate and
styrene, 30 copolynmer of (neth)acrylic acid, nono[2-(neth)

acryl oyl oxyet hyl ] succi nate, benzyl (net ﬁ) acrylate and glycerol

mono( net h) acgy e @f 16

acryl oyl oxye%‘hbﬁ%ﬁgl@%ﬁ%&}g{ﬁlé %I\ll-l en;ﬁ?éa‘ﬁf%%dn@ Ia}ﬂq)rgr%rﬁ%cryl ate and
styrene, copobpigmeaf o(fms(trrie)tduhapnydmlachldmno[Z (et h)

a;:ryl oyl oxgetég IB} ;zgcf:nlen FIIL_OS’ en eérr_‘f}yg]m de,. enz%/I 'Egt h) acryl ate and
styrene, gﬂ?%g’ me

acryl oyl Oxyehh}ﬁh]e%ﬁ&qﬁiaﬁ%tﬁude'\l‘ B RNEXM T ) %d@ﬂ%télahyd dptdnacryl ate and

styrene, copolyner of (neth) acryl i ¢ acid, nono[
acryl oyl cﬁ<ye1cnpb]ls/m méft gmethn) NFOGWM@QM%I e| m de benzyl (nmeth)acryl ate

and styrene, th I|c Cld T 2- (et h)
acryl oyl oxyef"ﬁ’?ﬂ gu g\ieﬁ:éﬁgc(r B) rﬁLH:e lrbge%JZyI (meth)acryl ate,
gl ycerol mnoewubh@emmu@lm@estmqw (e t3perd F o tox agid est pfehidp

carboxyl group-containin copal ynmer_ (1-1) include a copol yner of (neth)
acrylic aci dcop\glygyeg pomMpddpesactiche Gisho( et h) acryl at e,

N- phenyl mal e (_.)rya; i no (neth) acrylate and
styrene, copo yrrer os{%#etah %ﬁ%}&t}%u@ ,Celv\rf‘ica%oxypol ycapr ol act one
nmono( net1y) ac Nybqtc&o&mad:ylﬂraﬂ;&in@@est e n Ayriet (meadr)\d catyd, a oo ol d/ ey rane

(nmeth)acrylic acid, wcar box capr ol act one nono( net h)acryl ate,
pol yst yrene FRRCIBEEE e YiAfedfifbryl ate, copol yner of (neth)

acrylic aci dpopgar Rl A3 RN 13651 ] 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, w-carboxypolycaprolactone mono (meth)acrylate and
2-hydroxyethyl (meth)acrylate, copolymer of (meth)acrylic
acid, w-carboxypolycaprolactone mono (meth)acrylate,
polystyrene macromonomer and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid, ®-carboxypolycaprolactone

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



-

25 nono (neth) acrylate, polynethyl (neth)acrylate nmacronononer and benzyl
(meth)acryl ate, copolynmer of (neth) acrylic acid, w carboxypolycaprol actone
nono( et h) acryl ate, benzyl (nmeth)acrylate and gl ycerol nono(neth)acrylate,
copol ymer of (nmeth)acrylic acid, w carbgxypolycaprolactone 30

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

(neth)acryl aFn%noQ%QWE%rraﬂfat@m V| (nfe A0 b ry Ve AT DX YPD) y&APT Ol act one
nono(neth)acrylate 2- hy oxyethyl met )acrylate and styrene, copolynmer of

(met h) acr yl i moaei(aeti) eariydapsol wemsrlomen cre (IrVethﬁmr@(yfem)mx@J ate, benzyl
(met h) acryl ate an cerol o(neth)a rrer of (nmeth)acrylic
acid, wecarl %qg‘ééﬁﬁé’[ ]%ﬁ@ rf'élgﬁ? eF]ydr oxyet hyl

(et h) acryl agehgraqo&g@z;wyl( Naidtiaeothalf.e fazﬁpﬂﬁﬂz’&elr ahe (B ity BEEY ) | C

aci d, w- carboxypol ycaprol actone nono(neth)acrylate, polystyrene

RCT ONDNJTer coppliyyperoR§etmsith ) Ferh) be i, ema@arb@wz@l lyeendaatanee,

copol yner of t d nono (neth)
(;EII% Ex)elt%? a¥4 aac%' o;’i‘éfsa{ e eo%a}’&ﬁ&(oqib&gélﬁy ar o

acryl ate, acr'y nononer xyet hyl

(et h) acr yI atzehyﬂatolxgnezwyl( n(mtett)l-a(zrqad}dtaa;e ambddeyrmeyl ofme el agrylayej ¢ acid,
w- car boxypol ycapr ol act one nono( net h) acryl ate, henyl mal ei m de, allyl
(net h) acryl §epcdymest 9f eH%,Etfé)@féﬁyW 19, n@rﬁ)ar cd yesingolactone

W car boxyPol HERR/ (leat ane MU MBLIVACEXYA! fne ) A PREAVL RS GH HfomdinZY

(meth)acryl ate and styren copol yfrer o l1c acid

W car boxypol yeaydaioxyediy 1 n(m@ct(h*)adi)}e]cat;d aitmi béercancl oheeﬂy}h)rmdneyhable al l yl
(nmeth) acrylate and st%rﬁe co y g)@ acrylic acid,

w- car boxypol FORPLIMELt Bhe “l‘ﬁ)trfé)( Ja%ﬁﬂ rnoewoc}w&é\pr@éa&trﬂ%

benzyl (et hjReoyhaie )ardSatend-p f@ﬁﬂﬂmﬁlﬂilnﬂ)j_fdé meityacrylic acid,
w- car boxypol ycaprol actone nono( et h) acrylate, N phenyl mal ei m de, benzyl

(et h) acr yl at(@etyl) peawdia tieomod mEvmene: yqrgp@lﬁmrgfymﬁbh acrylic'acid,
®-carboxypolycaprolactone mono (meth)acrylate,

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

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

30 monof2-(meth)acryloyloxyethyl] succinate,
N-phenylmaleimide, allyl (meth)acrylate and styrene,
copolymer of (meth)acrylic acid, o-carboxypolycaprolactone
mono (meth)acrylate,

mono [2- (meth)acryloyloxyethyll succinate,



copol ynmer of (nmeth) acrylic acid, w carboxypol ycaprol actone 25

nmono( et h) acryl ate, nono[ 2-(nmeth) acryl oyl oxyet hyl ] succi nate, benzyl
(neth)acrylate and gl ycerol nono(neth)acrylate, copolyner of (meth)acrylic
acid, w- carboxypol ycaprol actone nono(neth)acrylate, 30

nono[ 2- (et h) acr yl oyl oxyet hyl ] succi nat e, 18\ phenyl mal ei m de, allyl

(e b vor Ve RBR Gy ThE3RIR g OBRLUIR, (Blae SNy A it W fhene,
nono[ 2- (et h}apkY bAK0XY et H)stas) et 8cidl oNcRRBBY B ﬁ%ﬁbg%lalé%'@ﬁé'

(meth)acrylate and st¥rene, copol'ynmer of (rret h) acrylic acid,
w- car boxypol PeBpBESEEY 86EY1A6So( net h) acryl ate, nono[ 2- (et h)

| oyl ' I 1yl h I
acryl oy OxyeﬁB¥5k§Fq&EQ%2?°{§%ER§¥§§%§$§§JEﬁé?fﬂégé allyl (meth)acryl ate

and styrene, copol yner ., W-car boxypol ycapr ol act one

nono( et Iy acNykgté ohesyd 21 eretikie ,aalyhdy | (metdt) mddyeletss reaide, styrene,
N-cycl ohexyl mal ei m de, benzyl (meth)acrylate and styrene, 10 and copol yner
of (neth)acr gPPelywey, o (mehhh 1@ a6l a@t 6AELRFBCAYCRPEOLAcHQERe

mono[ 2- (et h), aerinkew) @xyshhyll succi nate, N-phenyl mal ei m de, benzyl
(meth)acryl ate, glycerol “nono(nmeth)acrylate and styrene. 15 The

pol yneri zat i mpnpdRi-dmetht) he rydsatloxateddhyddmpounichatteayvi ng an al kal i - sol ubl e
functional group in the_resin_ (. Ls prefera 1t 00 w% .nore
preferably S&t' 89§g°ﬁf357&’ lmﬁ‘jletlimg'a)ear h?nﬁryg'f 3@52% af(fyﬁ@j&% WMo SEATEF N t he
total ofyg al bnheopbsgherabed GRTPOWRAS ] (\Weqitdie pol ynerization 20 ratio of
t he unsaturated conpound having an acid functional group is lower than 1

W % the sol obidarpxiypcdrly calrkad liactdmes nopey (mfthbwcgptatieed resin may | ower
mono [2- (meth) acryloyloxyethyl] 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



The copol yneri zation ratio of the unsaturated conpound having an

al kal i -sol ubl e functional group in the 25 al kali-sol uble copol yner is
preferably 1 to 40 % nore preferably 5 to 30 ww% particularly
preferably 10 to 30 wt % based on the toti@d of all the unsaturated
conpounds. When the copol ynerization ratio of the unsaturated conpound

havi ng an ackeé fimpetire@al group is lower than 1 w% the 30 solubility in an
al kal i devel oper of the obtained alkali-soluble copolyner rmay | ower and
when the copol ymefi $@SFHRPELAPT 0L S SURSHBICHah J4T R theirgnasiqaly in

an al kali deyel L.:Qf, L gt aidipd “%55@] | = r comes too
hi gh, V\herebégtlﬁgggal%tagﬁln%%shape may dec?%pé;ibégdv?%plg%ésq(}?i é)??bn IS
subsequent |y gi venTht tréesing(Bhdiayalbe mpahyfecitnatidobyf oartpengeowt adieir e of

the resin (B). The resin iB) may he mgnufactured by carrying out the 5
living rati cafVpBBFRTT St POYBIeTa 3501 TP m@%m%ga%abiﬁ SHBHBRH
havi ng an aC'c@mEa%?fd HQ@;’[L%%raQPQcE&eﬁxﬁ{é\PianéP%%t&??ﬁé‘%%Paﬁ ttﬂ%%fether

copol ynmeri zabl e"unsat ura conpound I1n a solven e preserice of a
radi cal pol ymeithz amniodhemicdpatigmenitdaghl e ommsa tuta vedhgeompidenrd . id0aWien a

d havi f [ I i ch deact i vat ti v di cal
CUth 25 8 caPBYPR Gl Bpa BT OnEE b d A AL GO YRE PS5RPR MHOdANH ed

conpound for whi\WhNgoriddizC ali3elg/ idzafi on, the resin (B) can be obtained
by deprotecting the functional group after polynerization is 15 carried out
by optioh@lly prot ¥8enng crRepbymet hevamggifodpnaidmng lner qup theich may
Geact | vat | onSRoy tgron A0 FEPRPHCFaSteafotdh 4R LOER PPl R o
initiator fobe @9e8hss khel Pyl ymaai £akbpe it et ad compbedppby e zapl e
unsat urat ed conpound incl ude TEMPO proposed by Ceorges et )
radical polymerization, the resin (B) c¢an 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



al (MK Georges, RP.N Veregin, P.M Kazmaier, G K Hamer,

Macronol ecul es, 1993, vol. 26, p. 2987), a conbination of copper brom de
and a brom de-containing ester conpound 25 proposed by Matyjaszewski et al
(Matyjaszewski, K. Coca, S. Gaynor, G wg, M Wodworth, B.E

Macr onol ecul es, 1997, vol. 30, p. 7348), a conbination of car bon
tetrachloride,and g 5ul REUWR el ‘HHIPE%X 8t O e ERMBS k|1 1&fh 1
(Hamasaki , ga Egrar‘i g%lét 0,” M Sawano lo rlcr o ecu? 2002, lt%{ 35, 30

p. 2934) , aseélectedbiacaioroingf ta ttlheodammrqm td'meﬂtwndmaNzadglea chai n

transfer constant Iar er than 0.1 and a radi tia scl osed by
Japanese Pat &RaH Hﬁé‘é@rll&l”(ﬁ? afp.§ /Cﬂ?ezdtfze%%@rﬁ ]é‘?'éil ??5?

2004-518773. pelwél @Iata%lnyr{@ﬁltzl%@ﬂ&n Udd ifad0ors 4 Aediy£ 20 radical as
a growth termnal is not deactivated is suitably selected according to the

type of the p@llymemlzalﬂ@n ungat gpasede@:aﬁp@@n@fl polymess zatd quy ef err ed
radi cal poI r| zation iti sed f |_i-vi n%%nr‘adl caL 5_pal.yneri zation.

I n consi dera ﬁcd‘lenﬁé’I ﬁ%% a r%?frla lc clyp% %rﬁ%?afo?rler}altlﬁogdl

pol ymeri zat i @n doidindtQlon oF %pmbilwaxmbrqilt&li@lmg;mIWM@ cogpound
which is a nolecular weight control agent and a radical initiator is

preferred. 100HeeUdeFbMEHINEN comtralhiagenthemA thirg Werdodmd T Qr Isadi cal
initiator is (1 %%311%?2 in detail in the following patent docunents besides
Japanese Pat &nt 9859 Description, JP-A 2002-500251 and JP-A
2004-518¥(73. As deghei betlbhyadapanesea Ret bida NoodpBOBLO Restpdyhd eahd al5 JP- A
2002- 500251, JP- A 2004-518773 gnd JP- A 2002-508409, a . random caopol yner or
bl ock copol yr¥é’1dll‘i’é’\;1 Ag & Idarow Smelesch ided g giqt adilstim Bdg cfrP]@é?‘(”thg

obtai ned by rtrewtngio%eﬁn e 3414wk ﬁagiaﬁ?és@oéa/{@sﬂf 21@%1'9@39&
pol yneri zabl unsaturate conpound i n the presence o e thlocarbonylthlo
20 conpound e drtigptriaahi,calP-Mix0ER-dr0028i Ihend FRy7t2 @0t 518 DUP.-
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
aresin (tobe referred toas “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

zL C—S— (i)



can be introduced into the obtained random copol ynmer and bl ock copol yner,
it has been found that the copolynmer 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.3634§%T3 Description). In the present
invention, the resin (B) is preferably esin (to be referred to as "resin
(Bl') " hereinafter) having a group represented by the followng formula (i)
(to be referred to as "terminal group (i) " hereinafter) or a group 30
represent ed hynt bref 6bkrmwilag (1o npt ai f id hy{drodem reafer,r ethl drd res attcmfrri nal
group (ii)" hereinafter) at at |east one_of _ the termnals of a poly

chai n consti CAEPRFYEHErPER; FYaNPIIvqQuER, §lkyd grup having { e ?%Fr‘ﬁfbém(l ), Z

is a hydrOge%%gmmsnb%heﬁtaé%at ATHRAKY o FERUP r?{gigaagra WPs & group

having 1 to carbon afons, nonoval ent arorratl C arbon~group having 6
to 20 5 car bcarbbnmatomamomahenalbatehetgrbcycgnougrhapl]mgvﬁngo3 2 2ar bon

atons and hetero atons or oval ent rou havi n , -N(R) 2
"SR, - CEoEPER, LRTS N RSSr P PEg R TR ORP YL 86 ST
chain (R's ar %Reacﬂ(h?gepe@@@%iﬁi a@éabwh greypoRV kMY, 1—ﬁ e-dB(&ry pon
atons, al kenyl group having 2 to carbon atons, nonoval ent aronmtic
hydrocar bon -@r(e@p (Ravi oy 8 rolyserarbsinat(&hs @lrenﬁracWJallenqitepWﬁdMCI ic
group having_3 18 carbon.ataons and hetero_atomnms), with..the prOV| so t hat
the above al A & 3}{33 SRS Y 1S go%c?aﬁ%oﬁarg)t %f)tot“}?é ISR et Aonat i ¢
hydrocarpen @eedpghawidigsbedfbd® a2dnEar ReAcRAREEE 4 FEnaPNE Wi ¥carbon

het erocyclic group having 3 to 20 carbon atons and R nay be substituted.]

Z4 C-S-/ ( igropp havingre tieel® gtaihen @itioms gp m@@vaﬁ@mfp Hﬁ\ﬁrWYdﬂvleﬂ ence
of -m deri Vegroq:l%mh%@ﬁllé(%n%ohaﬂé' %glr%)otno a%%mcsa l?x%f' h% %‘53 , 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.]

z%(i—s—) (i1)

[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 polyner chain, with the proviso that the group having a
25 val ence of n1der|ved from an alkane h&¢ing 1 to 20 carbon atons, the

group having a val en f mderived f ronatlc hydr car bon ha |ng 6
to 20 car bon®3Y S &fdt ?‘ﬁe F Bt %\ﬁt;gg]eaPQ YBRESL A ] LG G

het erocycl i cq 9@{rgoui1)d had BGrm@nb@. gﬁoﬁ r 0o dOF KRN quﬁim tg%ag and m
is an integer or nore.] Wen the nunber of polyner chalns

consti t uti ngmatiebe reended B19 uhﬁ(ﬂﬂhﬁﬁﬂﬁ?rmﬂnakerﬁﬁnal“gh@up gitppipdngonded
to 22 any one of”the ternlna ai_n.

()22 et OBEaRb e o SEBLBU Al (D SePEATREaTR vl o ERlalThond 0o e

ot her tergm nat.chEtsme Qfﬁ&ﬂv&h@pﬁdtgcagb@lll?melriz&tg@ilp thﬁh:hé adeter m ned
by reaction conditions 5 at the tine of |iving radical polynerlzatlon When

the above tEEEPABRLFBRWP ((11) iis bonded te the pRIYRRY AMEih, aa (Omll)
nunber  of boﬂﬂﬁ{: S%f%r&%éng(é?) %1%?1”2%@1?& oﬁrﬁ‘@ct?@éytr@rtheTg%'lg}weE} the

termnal group (1) are to the chain “stopprng group ain
st oppi ng grodhatmyihetRé tertieallgiroumul(di()lhrer ddddad tdre tfhay i 2)
which will be described hereinafter, Wen the nunber of the |.ymer chai ns
constltutlngsFﬁEpngsgﬁoPE 2 ?Perﬁﬁ%ﬁnt$EPERﬁ%ﬁmﬁr%%%J%%YéF%aéiaﬁ&e& heo the

term naly @r opBefli, B e sPerial £ hEnebYol hent 61y 1%l Aeachaaaned

structure e ternlna group term nal ‘group il aln
st oppi ng gr ohpretpalbeebonded to the other termnals of the polynmer chains.
i.S bonded to the other termnals of the

uhen the above er ghasle g ohRell o} oo BOOR Loyl oLher termal g0l 1
the polyner ehghifsiknat Be herdl, NahedpAURmer khtahdPaomiiied 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 (i1) 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 1 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 andR which may be substituted and the monovalent group having
a polymer chain of Z' are the same as the respective groups
of Z' in the formula (1) which will be described hereinafter,
including preferred groups.

In the formula (ii), the group having a valence of m



to the termnal group (i), the termnal group (ii) or the «chain stopping
group. The chain stopping group may be R1 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 atgnms which may be substituted, the
nonoval ent aromatic hydrocarbon group having 6 to 20 carbon atons which may
be substituged; ybher PoROMALAREMRChETAYC] It S0OHRrBAN Mors bthi &P nfsgf bon
atons and heter%vatons mhicﬁ n§§ be subétituteg 30ran§ R mh?ch]haynﬁgr
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group havi ngmayVvieé engssof tiit 3, e igreshd hamiag al +anenbavbNen ekr@ 2@ car bon
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from an Sar offaPca Medrersdstil heempeuect baydngad Ben 24t easbohiatirnsrapdoe
substi tuted, r | l.enc ] k V. r h .qcyclic
compound havPRES5S: 3 BB5ab b kP 8 S o P it ] BB RS
substituted andal8eca@rofipm md agpoaymakeckeinfoMmzndra plod ygemie clraitheof 72
are the sane as the respective grqups of Z2 in the fornmula (2) which wll
be descri be§SEBREFANEL SEOUPScLFdiZngiPr ERer fegmylaups) vhithewiddi ke(B1) may
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the following formula (1) or (2) as a molecular weight control
agent. Aradical initiator is preferablyused for the 1living

15 radical polymerization.

i
<Z1—C—S%p—R1 (1)

[In the formula (1), Z' 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 R is an alkyl group having 1 to
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 ha\éi4ng 3 to 20 carbon atons and hetero
25 atons or nonoval ent group having -OR "-SR, -N (R) 2 or a polyner chain

(R's are eacﬂa{rﬁ!ﬂgp%”GS”EbygaQb%bkléLcog{sQU%r%%i @%v]inr#% 18 Lo, Aatons,
al kenyl group having 2 to 18 carbon atons, noval e aronmat i ¢ hydrocar bon
group havi ngdértwed8frambarhe ¢ vosyor i corovpdend et iBnecy da @ ograupomavi ng 3

to 18 carbon_30 atona gng het ero_at ons) when = 1, orraa roug}rﬁ;avi ng, a
val ence of PCOBPi ¢B8 PPORTEN2LPRENEThETPHE PaVdndo 3y & Gt P p
havi ng a val i ncan a t | i 6 to
20 car bon at%ﬂ%@lgﬁ%ﬁp&%wﬁ’g‘éé{ @are%c'e%g@ptﬁgggégg%%g heé;%\rio yclic

conpound ShavonguB haviogcartisod0 agshenamdonet dite amomeyadrengr edg cyadilieg a

val ence of p,and a_polynmer chain_wh 2 2,.wth the proviso that the
Syl 5 groub?RagrReBEmron Bvlsl Stshe AribAsvR iR lsbATe
hydrocar bon gremathavhii@rdchebdfl ¢odBOhaALNE 6 the2 IDROMEbeitond Offel C
hydr ocar bon group having 6 to 20 carbon atons, the nonoval ent heterocyclic
group havi ngM@neyazenitletise reE¥c b @ Gy curalid igng Pt atemsp e 9¥OYPf r om an

al kane havin : b t 0 i of, \p
derived fromﬂagﬁhgr%?rva%?%ﬁ ycf?%ggr %ﬁvﬁadc?ﬁg’FnGgﬁog%é@gr%%\yn%?gfngt Oafr%g t he
group hawm ngcarbaeheatemsf phdegroed havimg detlarcyelofl p derdeisdd fhaw ng 3
to 20 atons may be substituted.]. S 11 Z2(-S RZ%) C(Z% 151 [Inth e formula
(2), Z2 and APaREOBITHEFRVIELTHPHR BHGVRE & SPaPaCRTPPR BRMRANS tA% al ky!

group havi ”gg%ohg RdvEAGOAN va2 kiR JPRP VR ERIe A O 1d ik Pga group
having 3 to 20 20 carbon atons, nonovalent aromatic hydrocarbon group
compound having 3 to 20 atoms may be substituted.]

i
22—6c—s—R2> (2)
15 m

[In the formula (2), Z* and m are as defined in the above
formula (ii), and R® is an alkyl group having 1 to 20 carbon
atoms, monovalent alicyclic hydrocarbon group having 3 to

20 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,Z to 18 carbon atons, nonoval ent
aromati ¢ hydrocarbon group having 6 to 18 carbon atons or nonoval ent
heterocycli cphgr guBshayiR@g3jto 18 carbon atons and hetero atons), wth the
proviso that the al kyl group having 1 to 20 carbon atons, the nonoval ent
alicyclic 30 hydrogarud fprowd shdal) ngeBanple9 afaitbena dkpheyrode haoriogal ent

el L0 Rl 0 B R R L8 et D T T

eterocyclic™g a S ] In

the formul a flpropglagpbes, qf—ﬁﬂm?yql ybuf! AN Bgoup, t D- RO RISt ONB

of Z' include nethyl group, eth group, n-propyuigéoup, i -propyl group,
Y

n-butyl droupecrbBGYH IFeHEp, t-éuw&mmp,gmn FEEAURr oup, n- pentyl
.1, 1- di,net - | .~ h=heptyl
oroup. oot 31 L PuB oy B 5 R e e R e s i o o,

n-decyl group-hepdgdegylougr,oumpoctstieigradgcy! group, 10 n-hexadecyl group,
n- oct adecyl group . and_n-eicosyl, group. Exanples of the nonoval ent aromatic
hydr ocar bon gréuﬁlmﬁ§@WHg363r§¥2@§§¥49ﬂ¥%%(ﬂﬁQQH'ZP’WQRM¥HE¥?HwaI gr oup,

1- napht hyl g Qagcgg- @gg%@[ly -girle‘éQiyll‘ 'a%@gtgﬁ&%ﬁ%e hr acenyl

group, benzyl gro hyl benzyl” group, " 15 a, a zyl group and
phenet hyl0 gr oupexBxanplle grolupt, he -wotedaicgrt gretugr aqyic ni-eigosyl lgavupy 3 to

roup, 21 or anyl - GEARP L3510t 4 REPBYLERS. ¢ R TARY HIBIA AL GEEE

3-tetrahydr ohHiARY 60kQURO 2RrbdlY s HOUR, 1AcRUEEOLBeHAU gro%Fer”)' e

group, 1-pyrrolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidiny
l-naphthyl group, 2-naphthyl group, l-anthracenyl group,
9-anthracenyl group, benzyl group, a-methylbenzyl group,

15 o,oa-dimethylbenzyl group and phenethyl group.

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

20 1l-pyrrole group, 2-pyrrole group, 3-pyrrole group,
l-pyrrolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidinyl
group, l-pyrazole group, 2-pyrazole group, 3-pyrazole group,
2-tetrahydropyranyl group, 3-tetrahydropyranyl group,
4-tetrahydropyranyl group, 2-thianyl group, 3-thianyl group,

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),,
-OC(=0)R, -C(=0)0OR, -C(=0)N(R),, -P(=0) (OR);, -P(=0) (R), of

Z' include groups having 18 or less carbon atoms or total



group, 1l-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 gLup, 2- pi peridinyl group,

3- pi peridinyl group, 4-piperidinyl group, 2- nDrphoIinyI group and

3- nor phol i nyhumﬁé?“d?f dPRPLEE OF e adkly! EJSBHB ihﬂ't_&l 11£50 4 @ GHON

atons, 30 the nonoval ent aromatic hydrocar on group having 6 to 18 carbon
atons and thetnmﬁovahenmonevelenyoar@n@twrhymmcr@rb@ntg)rd_tama’rammgat@rrs and

hetero atons_of R in_:OR N(R) 2,
“P(=0 (OR)2FC-Bf= @rPﬁ?zaBPmSzand %&d@OBP%?’%} %eﬁ%rfg%rwc gé” on
atonms or totgahvifg BUBEl0 FardRBtoms Qhdtherb&Yd t S WitudEd i kdr0 20
carbon atoms, the nonoval ent aromatic hydrocarbon groups having 6 to 20

carbon atonsZand the nonoval ent heter ocycl ic groups having 3 to 20 carbon

atons and hetero atgns_en La df Zl Exa | es of, the.al ken roup
having 2 to 18 car xampg %gg o%g FE%FH e 9FHVP gro&pg f 6r06 nf@ﬁé 58

2-propenyl gretp, offl ROUheNbBedr DuplL gdugt, GIDYerpéﬂl?l @r@m £0Y¥p reypRuy;
1- pentenyl group, 2-pentenyl. group, 3-penten group, pentenyl group,
1- hexenyl gr 8GgYP2- Hei@é‘ﬁ?ﬂyér SEPUP . 32h %gt%’@blp 43hébyéﬁilylgtﬁ¥@¢1pand

5- hexenyl u S uen h #EH%Q%V 0o 20 carbon
atons, the ngn@\?glt-eg%?l :é% I c%h rng(%gl blo gr u’p | avi ng 6lI P"gr%té’car bon
atons, tie rmapveattenylhgtr@nmyal—urexelﬁrlgrgmqmma\a'-nga:aaart}ol Xrags bon atons and

hetero atons _and R may be SUItagﬁ selected froqid¥ I OX grou car boxyl
group, carbéx?ﬁ&@@yérgﬁﬁuPbuﬁf i FTEBRIRNS A T Q¥ Qﬁé¥ - i socyanat o

group, cyano grOUpThé'Bﬁbsgﬁgﬁgnt%pQé& Qh%ugikgﬁ o %%Qa%@ﬂ]h%! gen atom
-OR, -SR, -N(R) 2, -0OC(=Q C (=0 O N(R 2, -P( Q (OR) 2
and -P (=0 Cﬁrb@neHMWmﬁat@@e 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 z' include a-olefins such as ethylene and propylene;

aromatic vinyl compounds such as styrene and

a-methylstyrene; vinyl halides such as vinyl fluoride, vinyl
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for Z1, and al kyl group having 1 to 18 carbon atons, al kenyl group having 2
fo 18 carbon atons, nonoval ent aromatic hydrocarbon group having 6 to 18
carbon atons, nonoval ent heterocyclic group having 3 to 18 carbon atonms and
hetero 25 atons enunerated for R One or,gore of the substituents of the
sanme kind or different kinds may be existent in a substituted derivative.

I't is prefergefofhat atrﬂ?vt191ty§|1de&%@ﬁio?ﬁd@arlﬂ%@tﬁ%e@raﬂd%ﬁqélcg alycpunber

of atons of the substituenf(s) in the substituted derivative should not be
30 larger thas \@myﬁéﬂph@loandraellmh@\l@lml ,gﬁeupraatvf g ungekymatedhai n
of Z' includg, a- olgflnzhsuch as. eth ar.oma

d |
conpounds sUThCQRe 8SaAHY | A Qgﬁg tﬁ%ﬁ |88§a%85ﬁ¥§§yvinyl

fluori de, VI@afbaiylﬁblaehdg 80ehviaBYl( m@Qh$a%|i'|er1|cd%.,cﬂd"|%fﬁd”at ed al cohol s
such as vinyl alcohol and allyl alcohol esters of an unsaturated al cohol

such as Wi nyP-vteyabenaadcapryf; ad@?&béacﬁﬁgéﬁﬁﬁaﬁ@@h @& Pe8Yile aci ds such
as (neth)acr #éghggkggfge?h t%kgylgggﬁgﬁgggﬁ e (gp??%g)]ylates such as

met hyl (et h)acr acry (et h) acryl at e,

i -propyl (netheekystaytata; bmtpkopyﬂeuhkacmﬁbawﬂatb-bmpwut@ﬂeth)acrylate

n- hexyl (meth)acryl ate and cycl ohexyl neth acrylate 10 (neth) acryl am des
such as (nethW%EF%FEﬁYHétﬁndtNbNﬁﬁﬂnéWﬁ B a€ﬁ31ﬁ$§brypaﬁﬁﬂ¥ Unsat ur at ed

nitriles suchm@§h gg%?iggéygﬁp %gbhghgg 1 % %¥h! lgxgnlde nonoval ent
a y

groups haV|ng an I on rizati po yner ain formed fromat |east
one 15 umsatumathuacnybammdesunhﬂaasa menhh@arpﬂaﬂléeeuukucn dimebbyadi ene

and i soprene; g %yethe S ch as pol yoxyet hyl ene which may be etherified at
a termnal afNd<p 98%¥E?Bb§?ene whi ch may be etherified at a ternminal; and

nmonoval ent gHREREurBA¥ENHi BrRPkyCcandenaat (gl tho Wi othair 1 R yaddition

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,~C0O0- 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 pol ynmer chain, such as polyesters, polyam des and polyimdes. 1In these
.Jonoval ent groups having a polynmer chain, the polymer chain nmay be bonded
to the carbon atomof a thiocarbonyl group in the fornmula (1) directly or
through a bond such as -CH2-COO or -(( ) (CN) CH2CH2-COO-. In this 25
case, it should be understood that the gfoup is a nonovalent group having a

I hai 4 i+ng: 1t he . el : | { LY. z"
may be. the- sBabrtict PPy St re BbPELIF ML Thd et B hbafls T ©
al kyl group 13D Iavicagbbrt at2ths;athenmahorslemnatakbeniial hegebcarbon

hydr ocarbon group having 3 to 20 carbon atons, nonoval ent aromati c,
hydrocar bon $Feup M1RG b G 2 CEHSTh 35CBFs, thENBPRPYARL SNk REPBRYAF ¢

group havin r 0. r oup
naving R R e R R o T g AR 1 he

al kyl gréup hewvengcydlic g@boupr hawingodstot Aé aenbwal ehbmal aogchietero

hydr ocar bon eroup hgvhn% 3 %o 20 cgtgog tons, the nonoval ent aromatic
hydr ocar bon {rdlp #a%i RgM8Yt BS28ULEFb5HEP0ns, the nonoval ent 5 heterocyclic

group having 3 to 2EafEloon ot RE®RIARA §LbEp harAl tdoRd®orP8toms,

substituted. Exanples of the alkyl group having to 20 carbon atons, the
nonoval ent afbeamprovigdentanbonagicupydaecagben gregp daviay & &ivs,2G he

| ent het | havi to 10 20 d .t he. | ent
o oup. havi noEeepp gt Syt meRyRd eh Rer@aBly SR e SHE AR B0 Ve

chai n ane t hpsext efgieral ethd abnove 1espgebupehdv oHgs-or, ZIsr | nN (e ,,
nonoval ent group having a polynmer chain of RL (p = 1), the polynmer chain
may be bondefubstikated|derivdbieeitharrof erndl owmen)chae@mey thpsehr ough

?thn?Ssgﬁg 8@gﬂé¥%§g§E¥oE;gﬁgF%ggé%égg%gﬁéggégggﬁﬁ'g?}c'%?iC ;Zigggrggﬁt
group 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,-C0O0O-. It is understood that this is the
same as Z'.

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



having 3 to 20 carbon atons include cycl opentyl group, 20 cycl ohexyl group,
cycl opentenyl group and cycl ohexenyl group. The substituent for the
nonoval ent alicylic hydrocarbon group having 3 to 20 carbon atons may be
suitably selected fromgroups enunerated for the substituents for the 25

al kyl group having 1 to 20 carbon atons, 2Phe nonoval ent aromatic

hydr ocar bon group having 6 to 20 carbon atons, the nonoval ent heterocyclic
group havi ng §°Toa?oajc‘é$%%ﬁlaa‘fjcﬁ% 1 4t ZrPetC@rq%Og{ GHOMEnd IROYP 2RVIBFeqor nore
of the substifugnts opfp tdie- S #ddifl f adichia@rieNhyirdds rifh %%v%ﬂgske”t In
the 30 substituted derivative. It is preferred that the total nunter of
carbon at onstor2Q lkargrabhtemshegrotip tann®fa vhdensebsefip wemifsd ifmromhe

substituted derivative .should naot .khe Iarger an 20. en p.?.2, RlLis a
aroup havi ngt SeRaaRE T holiePRbadie® T 2l Shkbin FE0rira Res 36 carbon
atons, grs0upzbaMkNgragr¥apenseing B ¢alered bHEOR andanopBlymekydhagar bon

having 6 to 20 carbon atoms, group having a val ence_of p derived from a
het er ocycl i cWiBRpdim@reaiisegt Bt S Jegipoha ki Bas ¥Adcneee?H Bdgréivedor

group havi NG¢ oM I?%G_I.E}‘{a(?{e ,B tg%??g%ﬁigl%N{nin%agﬁ%en\@et ?E?%equqyéhds (Ertoﬁlat the

group having a val'encé o rom ane, group having a

val ence of paflearwmdtiteonydabcarboat eadhydeogaphpnhardnghe gadepclavitng a
val ence of p derived froma_ heterocyclic conpound having 3 to 20 atons 10
may be substPtdRetVetdRit &s hef crREYAILEENECHROIRE BaYHNI03 it Fdh A&OBTFs

incIudejgpthﬁgﬁ,bgtggggt%ghggane, n- but ane, i-butane, n-pentane, i-pentane,
neopent ane, n-hexane, n-heptane, n-octane, n-nonane, n-decane, n-dodecane,

n-tetradecane, 15 Bxaerpadscafetha- atkadechawiagdlniei @0saarbexaryrioss of t he

aromati ¢ hydrocarhon group havi 6 to 20 carbon atomincl ude benzene,

1,4-dinethy|58ﬁiga§ @gﬁga e, etﬁgne, propane, n-butane, 1-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
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this case, for exanple, the carbon atons of nethyl groups at the 1- and
A-positions are bonded to the sulfur atons in 20 the fornmula (1)),
1,2,4,5-tetranet hyl benzene (in this case, the carbon atons of nethyl groups
at the 1-, 2-, 4- and 5-positions are bgnded to the sulfur atons in the
formula (1)), 1,2,3,4,5,6- hexarrethyl benzene (in this case, the carbon

atoms of met jyl; %auﬁorﬁltantgfkgtﬂe 'éL é?’l?)(%'ca%%% 22t 8mBOSIA

bonded to the su atons 1nt d|-|-prop% Enz i ne(ln
this case, chabbngaisonslemcetdi ﬁdmsméd)rfxomf an- propwlt igr hypsoatiridon 1- and

4-positions _are bonded to the sulfur ato in the fornmula (1 napht hal ene
At hy Ao RV Eng B OO I A R LMo RY i P Y23 PR S

atoms i ncl udgrQxieangedagidh @ et e FHEPOL i & QUOPVHPHEG2Rg 3 RY 2 @L&oms
pyrrolidine, pyrazole, tetrahydropyran, thiane, pyridiné piperidine and

mor phol i ree. mayg babuuntabﬂ»ys skdectied grr@up grUPFY exume rates dfop B derived
carbon,atons, . the

der i ved fronfSHOG) BHGEES RyarbEar boR HAUG G TS 20020 AtH SOALCNRG the

group havi ngtﬁeVﬁbﬁBCﬁleﬁE Ardakity ed hiaeivca rieine @@y iHaveigp®Ind hayi ng 3
to 20 atons 5 may be suitably selected from groups enunerated for the

subst i t uent scpsboRhet @Ry |the s@pavaliens heteregyeddsoaravpngavinge to
monoval ent a&@”@&kﬁoﬁyQE%QrQR Hé9898h$¥bﬁlg Qnﬁo 28¢ ﬁrb%@l toh%"fn the
e 0 0 5d or

nonoval ent héeterocyc roup avi n car on a oms “an S at ons
and R ofi¢Z1. omeh@rsmtelﬂlﬁ)em&stcm tﬁé)sh'memeﬁlhe of dihef essarer kdmﬁisornay
different kinds may be existent in a substituted derivative.

preferred th&t e%‘ﬁét?BFallnnénﬁé‘PSGflté’ére@oﬁieeﬁld(ﬁst1d’re thétt 6FaPrﬁ€7ﬁB’§red of

f‘;?”ﬁ of t heggHPSEhEUEBE fLS}lu{nBeEhéfS HQ%bth%%QmQ%LrV%h'ev%ot%*io'r&h%b%‘it be

ger than es of the pol yner chai n which provides a group

havi ng a val efcais pfothé%‘stmsa:ltth&emma) as dhe adthdtionuted 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,-C00- or -C(CHj3) (CN) CH,CH,;-COO-.
It can be understood that this is the same as 2'.

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 Z° 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



pol ymeri zati on pol ynmer chain, polyaddition polyner chain and

pol ycondensati on pol ynmer chain enunerated for the nonoval ent group having a
pol ymer chain of Z1. In the group having a 20 valence of p and a pol yner
chain of R1, the polymer chain may be bonded to the sulfur atonms in the
formula (1) directly or through a bond 3lch - CH2- COO- or - C(CH3)

(CN) CH2CH2- COO It can understood that this i s the sane as, Z1, In the
formula (2),° %fb%?“‘&fa?‘ﬁél%q{é’n%tﬂ'%l oh P3§Vigesothe IFENPRBHE G ch

provi des the groumhdaVdAMmacFasense tde idh £2 ApdhedsadRumRSr£LEROUNdS
enunerated for the alkane having 1 to 20 carbon atons which provides the

group havi ngfom de@emcﬁpﬁbic I%OIHM@Ih@vmgtB]et@rbﬁira@ar:bhgxdabomsbon
having 6 to 20 Sotr%ra %ato |ckc1) g s the rgug.havi ng val ence of
mof 72 are ¥He & cﬂ‘?po é’ﬁurré‘r aetse oP "PHE dFSHhti & ﬁ?ﬁ?ﬁ%ar bon
havi ng 6st o P gaspogt at ons whi ch provi des the group having a valence of p

of Rl. Exanples of the heterocyclic conmpound having 3 to 20_31 carbon atons
and hetero atons ﬁﬂ%ﬁ%ﬁf\ﬂltd@tt&lefcg‘rm Ra@uRg hay gl anvalencm of W2 are

the same as SATPOUAMSANMINALEN Han e Dby ssyglic sqpound bayigg 3 Lo

20 carbon at ons provi group ‘havin “Val ence
5 of p of Rihavhegsubaildrnenics froﬁetrti@'e@r dupmhami Sgomay atengdrofapboderi ved
from an al kane havi ng 1 to 20 _carbon atons, the group. having a valence of m

derived fronRaWiRg ortq @hydIBOR BEPMsHARh§hE 85059 bavbBe AUVRESBAE t ho
group hayi ”%Pm@éfﬂ&@d%@o‘ﬂfa'ﬂé@fdfﬁ%f r@%ﬁp@%@}?&é’fﬁé;% £9R0H QTQaV' ng 3
ected from groups enunerate

to 20 atons may be sultably sel t he
subst i t uent sof 0Z° iy dlek\duigradaipy rmlengpddtf)rcﬁﬁ) oz Ol o)) emmmsatediefor
t he

Tonoval et HoberEgt YR RE AR Hif sy B S b3Bae 3 Bie i Raehrs
atoms and R pfofd; RE Mnovalent 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 Zz° 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 2?, 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,-COO- or -C{CH;) (CN)CH,CH,-CO0O-. It can be understood

30 that this is the same as Zz'.

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



nore of the substituents of the sanme kind or different kinds my be
.existent in the substituted derivative. It is preferred that the total
nunber of carbon atons or the total nunber of atons of the substituent(s)
in the substituted 20 derivative should g t be larger than 20. Exanples of
t he pol yner chain which provides the gro g havi ng a val ence of mof Z2 are

the same as j§ dith on ol vy z :%{g;r , 2y Lqn_pol yner
chai n and po%\%r?%de(?l%atl olﬁ pollliTYEIU r?%q uner at Q@r{] Ofp gﬂgogféggg
nonoval ent gswgt hiawt g depmfgmaveshare ‘oheZﬂaménas hgrgupspen‘ameraged

val ence of mand a pol yner chain of Z2 chain may be bonded to
t he carbon aﬁ%’?n%?et:ﬁ‘%z ﬁFBEX?b%ﬁ?PPSgPSUE |n g%'feor"?ﬁﬂ%"at%%al‘-?’é%ww or

through a bopd, spehy 881 yme2ekh F r*C ti{dBb16Mr i thldnds 8 bohlegan be

understood 30 that hIS is the sane as Z1. "In“the forrmula (2) , the alkyl
group hawi ngtd ttle 2ufrb@tomns ars thehd omowdaal (@t da:renatlycohydhuoagbon

group havi ng 20 carbo , the Y rocyclic rou havi ng
to 20 carb%?P%H‘gn%u%cF‘%et 2o%ggjo ngqgﬁé?ﬁgﬁgggilé% CS%OUp 3 |ng

-OR - SR - &) ¥nQérscpehytBatChBEB 9F RBeaBdmkhgist z*substituted derl vatives

are the sane as groups enunerated for the respective groups of Z1. In the

monoval ent group EreammEes ofolyerBonsyailiends a Rpcyehéc puidnagading araup be

bonded 5 to u ¢ irect gh a bond
such as -CHZlE%&ﬁélor E%(%?%%JEEE%E%R I%gnégalntscbée%% eérl‘“lre.(;&od that this
is the same @srXlatixanprestbé shmenapovabeps ahumpeaitedhydiroeadbon group

having 3 to 20 carbon atons of R2 and its substituted 10 derivative are the
same as gr odb%n‘é%%%‘r“étaédlcﬂﬁ%l%%@Y%ﬁéﬁgo@ngrappé%‘ﬂr&g Rye? eCaFBBROBr oup

PR o e F OO BRI O 0 (B bl Sttt g g ot ves
In the formula (2), a plurallty of R*' 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 z? is bonded to -C (=8) -S-R?, and when the connection portion

20 is a sulfur atom, the sulfur atom in -SR representing Zz? is
bonded to -C(=S)-S-R*.

Particularly preferred examples of the

thiocarbonylthio compound in the present invention include

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

CH3 /S
NC- C S— C (3)
H
Je CH3
CH; s
HLC- C S—- C (4)



15 When the connection portion between Z2 and -C(=S)-S-R2 is an aliphatic
carbon atomin the formula (2) , the aliphatic carbon atomin Z2 is bonded
to -C (=S) -S-R2, when the connection portion is an aromatic carbon atom
the aromatic carbon atom in Z2 is bondeg to -C (=S) -S-R2, and when the
connection portion 20 is a sul fur atom Re sulfur atomin -SR representing
Z2 is bonded to -C(=9)- S-R2 Particularly preferred exanples of the

t hi ocar bonyl thi o cogK gn the present invention include conpounds

repr esent ed bij'&;,é f'oli g forrrul as (3) to (22) CH3 ~S NGCS-C (3) 25
CH3 H CH3 S - N33 CB S| H3CG-CGS-C (5 CH3 OH R - S
(6) 4 CHB S S CB¢ -GI-CC-S-C-CN(?) 1 -aCH3 CH3 5 S NCCHZ CHZS-C (
) (8) CHSSHOC—S—(E}I?Q) CH3 ~COCHZ CH2 CHZCH3 0O OCH3 S

|
CH, CHa
5
Va
NC~CH,—CH;—8—C, 8)
o~
CH3 /S
HO- C S— C (9)
CH;  C-0-CHz—CH;—CHz—CHj
QCHs 8
HO~C-C-5—¢ (10)
CH; CH;—(CH3)1g—CHj
CHs s
NC-C-$—C (11)
CH3 ﬁ—OH
0]
0]
/\ CHs s
HyC—CH—C-5—C (12)
CHs ,C,;"N(CHa)z
10 o
OH

3 Ozt
$-C—p-0CHs  (13)

0]



HO-C-C-S-C (10) CH3 CH2 (CH2)16-CH3 CH3 S NC-C-S-C (11) CH3 GOH O O CH3
SHCHGCSC(12) CH3 GNCH3)2 10 0 OH 6-s-c-FI-OC2H5 S OC2H5 (13) O
34 10 SONCGSC-1-0{/ (14 0SCH HSC~-CH (15 0 CH3 CH3

-GS GCCHR2 GS-Gp/ (16) ~0 SCNCNS 5 O S C@2H5 0-C-CS-C (17) CH3

3 NC-CS-CS(18) CH3
59
NC—-S—-C— |—O (14)

o

§ GHs
H-S-C—p—CH;  (15)
0
CHy  CHa
P-C-8—C-CH;—C~S-C— (16)
CN CN S O

II_I_S_C// (17)
C,H5—0-C-C

NC— C S— C (18)

CH3 S

NC-C-5-C (19)
CHs '0-CH;—CHy;—CHy—CH3

Hy
Nc—(l;—s—c\ (20)
CH; CHz—(CH2)10—CHs
10



S GBNCECS-C(19) CH3 0-CHZ CH2 CH2 CH3 3 NC-CS-Cs (20) CH3 CcHz
(CH2)10-CH3 10 35 CH3 S NC-CS-C(21) CH3 N(C2H5)2 CH3 S NC-C-S-Cs , CH3
(22) CH3 IV-NQH5 CGCH2 F 0 5 These thiocarbonylthio conmpounds nay be
used alone or in conbination of two or A@Rre. In the present invention,
anot her nol ecul ar wei ght control agent, for exanple, one or nore of
a-net hyl styrene diner and t-dodecyl nercaptan nay be used together with the
10 thiocarbonyl thio conpound for living radical polynerization. The radical
initiator used for I| ing radical polynerization is not particularly
limted and radical © mlt;Stors whi ch are generally known as radical 15

pol yneri zati on mug;ca&g#&;nay be usedglﬁxanples of the radical initiator

i ncl ude azo corrpoung:t sucQQQ# -azobi si sobutyronitrile,

2,2' -azobis(2,4 ?ﬂ@ygrl le) and 2,2' -azobis
(4-nethoxy-2,4-d|nethylvaleronltrlle) ; organic 20 peroxides such as
benzoyl peroxide, |auroyl peroxide, 1,1"-bis(t-butyl peroxy)cyclohexane and

CH3 s
.NC- C S—C CHa (22)
CH3 N———N\
CZH5 ﬁ—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 peroxypyval ate; hydrogen peroxi de; and redox initiators conposed of
.t hese peroxides and reduci ng agents. These radical initiators may be used
alone or in 25 conbination of two or nore. The solvent used for |iving
radi cal polynerization is not particulagly limted as far as an active
radical is not deactivated. Exanples of Phe sol vent include propyl ene 36

gl ycol nono t opyl n I e d
propyl ene g%§+oﬁodr%§£cfsaf@%te%§reg s( ;B)‘éF;F})n‘% %y]%/ogosleler%ﬁ %gltclaél 'ﬁ?ﬁBQFFE?T
acet at es sucéther einy lperevdlereolg Iiyeidly moneehér laeehatre, (pbby) edrygkyeol
ethyl ether acetate, 5 diethylene gué%gl net hyl et her acetate dieth{lene

glycol . et hHYePharllapbishheT REhAtER GG REDNYEDS: AdYCRdePaERY

propyl ene gl e he e BFO e ol | et her
acetate and %?%%%p%?%%%géfyégﬁ9g%ﬁglgé?ﬁgg gﬁ% tangé%p8F§$§%E§lene gl ycol

di al kyl &t hedseshighens 4Dydoethgtbpd gtheol adetethayl deehbyledeeghyteihe

glycol nmethyl . ethyl ether, diethylen | ycol dijethyl ether, dipropylene

0l Yool di mot RV LOHIET GSEATA cRECRIIEOR FLYSiyt MR GEREr 2GhEace:

di propyl ene ﬁf&ﬁ?leﬁé%ﬂ%‘bo?t Beny10thaErebbets tauchigsogyatenrhydreidir an;
e

ket ones such as et hyl hyl ketone, 15 cycl ohexanone, 2-heptanone and
3- hept anone; mgehpal ebhersacetaheasndi dépropy laneoldlycolhgthyd, ether

4- hyd - 4- et - 2+ d 4-h -4- et hyl h -2-one; al kyl
eyt os) suctEBEhET PRI RRR 8RS adiEd] AR s S A W s
ethyl 20 2-@Yéﬁﬂ?¥eﬁen@li@%l"d&ﬁéﬁﬁﬁfheﬁﬁérﬂ dledmNerkeyaeo 1INak Al 1

2- hydr oxy- 3- net hyl but anoat e, net hyl 3-nmet hoxypropionate, ethyl
3- et hoxypr optBYiat eChaEs hileBLEL ABRyBLBpPondl ethydt AYhes. eBhBX9BYéBNENat €,

S bt nyl -3, TELRoRy BLUYT Bapr NGt e, Bt TgR Hoet Jea i prony} oo sebe™
| -propyl acetnfediprbpyyénacelytel didthyl etdedmi eyther ethers such as
tetrahydrofuran; ketones such as methyl ethyl ketone,

15 cyclohexanone, 2-heptanone and 3-heptanone; ketoalcohols
such as diacetone alcohol (that is,
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-methylbutanocate, 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-oxobutanocate; 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 ﬁﬁnethylpyrrolidone

N, N- di net hyl f nanld d | ac d L of _these_saol ents
propyl ene gI?Eo?r e%%? %;yégfheromG%%Xeﬁgjb &§et ndnEFﬁ?V & fer
acetate, progylese mcgim@dhymmmhabeehber Mﬁl@ne RSy lefengkey gl

nonoet hyl ether acetate, dipropylene gI col neth et her acetate,
di et hyl ene geyRer AFHBRRSH @%HéPPY&?Eﬁh EﬁélgmﬁééwlmﬁﬂﬂﬂrE?Qﬁqﬁﬂeether

1 by v aLueE) ey otogt oyl ety & dptatan, o none
3- ethoxyp?opeohyleetﬁeﬂetHyprapyébhexgbytpﬂpﬁame@hqﬂeethmqbutyI acet at e,
i -butyl acetate ent¥lfornate -pentyl 10 acetate, n-butyl propionate,

et hyl butyraF¥C1Ph$FBB9 bﬁf??ﬁ?énoﬁebu@yPGEG?QPQFE §ﬁ31éthyl pyruvate are
preferred f §%Eﬂéx¥b§%9bﬂhﬁe0f mtetﬂﬁyiobmé't'h'o&x/gr%;pﬁﬁlcafteco RIpant

pi gnent dispersibility and coatability of the ra ion sensitive resin
conposi tion. 315tmhaygbopeosateenBsmna%ybe3um@dhmwmhmuMipnmpxmnaUﬁu|on of
two or nore.

gl th L h d.for I
Fadi cal | pol yREPRS AL ATt r &7 BPEBRALE P Y BoPREFVA FOYAEE ot BoRERe. |

preferably OséetQtdd ﬁabhﬁy@yp%p%hal@@se@t%gzlom)u%%awtaipfdwpht of t he
total of all the polynerlzable unsat urated conpounds. The anount of the

radi cal pol putyraaei on Pwiyl &rryia-praferbbyy YU S@ysaprsibyredei ght,
e et e APk e 9560p02hE S BY ¥ELODL B30T 0N 000 -RA LRnBURLIM ©f

the total of g po VRert'zab unsa rat conpound
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 1is 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 tine is preferably 10 mnutes to 20 hours, nore
preferably 30 mnutes to 6 hours. 30 Mv (wei ght average nol ecul ar weight in
terns of polystyrene neasured by gel peggeation chromatography (GPC)) of
the resin (B) is 1, 000 to 45, 000, preferably 3, 000 to 20, 000,

particul arl yoprrfigfsiiinerk fBAstieed®bPidc) MY Mhe(Mkis (8) nig%eéf@\famge

nol ecul ar weight in terms 38 of golystyrene measur ed by of the resin
(B) is prefetadp® -0 Mere prefgraddrel vl 7.1 pegticnlagdit pegifgraply
preferably # .4. Aradiation sensitive resin conposition having 5
excel l ent developability is obtained by using an alkali-soluble resin
havi ng the above spetadiiatMon spnefedabl yetsha abopesipdorn ihaviimgand/ or

MV Wn, wher eb i xels _havin .Sharp ,pattern edge can be forned, the

resi due, st aﬁ%cgéﬁeFFl #V@%Pgég’liiét ardl ?b&ad-dl%’gd’l’pﬁlstlﬁtg ftibstrate or |ight
10 Screen'ngahﬁXFE—QBlﬁBIBn%éﬁﬁﬁeﬂaQﬁhb'Q%ea%HHV%Fé i%fic dayel opnent, a

hi gh product yield can be realized without producing dry foreign natter at

the tine of pmatéasbllyite ahovelspedifieMndusd far MivgNnG | waemadtdy ptikedist h an

- | yent ,jand the pburning, of lqr fil be. 15 effecti vel
prevented. | HaPhBIf SHERP PAVERFTOMIG RET e thaTes): iy 1 bl SiPofle or 1 n

combi nation gf My Fe e iENBa Produdd® Jreehl §B st PatbePnegent
invention is preferably 10 to 1,000 parts by weight, nore preferably 20 20

to 500 pdrtssbyeapight lbased odnanognexposesy paaitglan &t tthe giigremt (A
devel opab |1 15 ReyPraier & BioE pkaeRtE: vikao (A P PRaetedy HEEPMHuSed on
t he substratpro@tuchihghtirgcreeeign mayeerobtafhenexpesed pantifadtandnghen
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
the pignent becones relatively low, thereby making it difficult to achieve
the target color density of a thin film 30 - (C polyfunctional nononer
The pol yfunctional nonomer in the presenig nvention is a nononer having two
or nore polynerizable unsaturated bonds. Exanples of the pol yfunctional

mononer i ncl ydemdn) dbtebihracoy! ahea 1k 1ameaalgiwiane Sldr s iy aset hyl ene
gl ycol and propyl ene glycol; di (neth)acryl ates of a polyal kyl ene gl ycol
I

such as pol ygingpénangl prepyhgnenglaycodol Pidmerdy)iasirydegrese of @ or nore and

(et h) “Bor y1 PRCEERVARRE Y el BAHOR SRV SANR o LBl 4 oips

and di car boxpbilgmaet dafbdinf dedrpeasfiat r hbee enid PAR oMl e iglycol
trimet hyl ol propane, pentaerythritol and di pentaerythritol; 10
ol i go( neth) abAYiAEfed BRHMEIIEHILYO5: SeITE50Rf rleSiTh MOLfFiet hane resin, al kyd

resin, silic resk l-r.an L A: | t qguﬁi Wer
havi ng a hydpggyﬁﬁéFgﬂgggyﬁeggghofgf%?%gFgagggﬁgggg%%*3#3, - aﬁggﬁtne havi ng
a hydroxyl Bpydupxgi beblpisernndnalicanhaxyildiapraenel eodingead pbsdxytts gr oup 15
at both term pal s and pol ycaprol actone having a hydroxyl group at both
t ermi nal s; aﬁBeFFPg[EPFﬁEFﬁ)9&8F?F6FP0%§&FW% YHOSHAPRAE Qut of these

pol yf unct i ongloFRRGYRES:cBY! YrlieliblrGlofh@ias f1 2 pol yhydri ¢ al cohol
having 3 or nore 20 hydroxyl groups and di carboxylic acid nodified products

t her eof Hre piépermetth)asryiemglsi Sued Iy polivstshdm| mopanecesin,
1) (et 2o oo R SRV DR L4 4 (TS NS B copepl RELY Lo
di pent aeryt hgit(@kth) 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 hexa(neth)acrylate. Qut of these, trinethylol propane triacrylate,
pentaerythritol triacrylate and dipentaerythritol hexaacrylate are
particularly preferred because they provide pixels having excell ent
strength and surface snoothness and rar by produce a stain or the film 30
resi due on the substrate or light screening |ayer of an wunexposed portion.

The above poly{URetpAnak pRatres g0y be WRRfl AN pyPlyd oMYAl | on of
two or nore. The anmount of the polyfunctional “nmononer in the present 40

i nvention i sppeéeerbblyy28 to 500 parts ly weigpnt based omprigdfemabins 2§ t o 300
parts by weight se 100 parts by i g of the resin (B) . Wen the
anount of th elgggypgnggﬁoﬁgﬁlﬁoﬁé r nggngﬁﬁe?mPﬁgﬁ Q%pé s by weight, 5
the strengthpgngronetacaaiMmehBaess iaf sk 1R ehan ™Y pdegi-ads, wandgnwen the
anount is larger than 500 parts by weight, alkali devel opability may |ower,

or a stai’nh orherstfengith exiddsier hage spoqituaedidrhe pexedissnantdedmads ght
screening | ayer. of an. unexposed portion. 10 th esent .Jnventiqgn, the
pol yfuncti onépd%q'h%%rhe %?/ %é 4 Sg%rg%rcq:g}%} ﬁépipo eﬁpgypf véejn%lﬁ%f ﬁﬁ‘iﬁaﬁﬂ&nal
mononer  havigege0Bpapaly & hd@ll @vetns alrus ad €4 HGYd £ hEXAIPh &S Hfddd @magbove
nonof uncti onal nonomer include wunsaturated nononers (bl) and unsaturated

nononers (b2Pe REodHaREreR dd1g Gubsteadifops ALEREi SSBEEBLBICHIRY MY afy ) |

N-vi nyl cont aj ni 4t et erocycli c conpounds such as
N-vi nyl succi ﬁ#“rgnkﬁgsgﬁ %’?’%3{183‘“ ol i done, N-vinyl pht hal i ni de,

N-vi nyl -1 pi peri dome, th&peydnts -ioapsrmt Bwri amhe\polpfumatriadnmsl monomer
N-vi nyl pyrrolidine, 20 Nvinylimdazole, N-vinylimdazoljdine,

N-vi nyl i ndol BaY RevMSEei AdoIGORR 1 DRIV ey idm A Wic N QR Yy I RADRO! e,
ot Doty M BUBRSIARE MOt PIRIA o
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.



commercially avail able M 5300, M 5400 and M 5600 (of 25 Toagosei Chem ca
Industry Co., Ltd.). These nonofunctional nononers may be used alone or in
conbi nati on of two or nore. The anount of the nonofunctional nononer is
preferably 90 wt% or |ess, nore preferably 50 wt % or | ess based on the 30
total of the polyfunctional mononer and ffhe nonofunctional nononer. Wen the
anount of the nof Eéona non er th an 90 Wt % the strength

and surface s tﬁﬁe%g pr Fﬁgsﬁgigﬁsrﬁglage ET‘ -(D) radiation

sensitive radial generas@iatibe sedsation saasbtallvgem&actair gerenrt or (to be
sinply referred to as _"radical generator” hereinafter) in the present

i nvention i sSaAMBéKpBRRErRRAchOf 8fnsradigal capnsraspabl eseinaifteati Ag t he
pol ymer | zati o 0fy £ 0EnB0AYGenPOLK YBCLT BBALOTRACHRS chOk2Ad LNEaARkEgNal Iy
used nonof uncti nononer upon exposure £o radi ation suchas > Vi sibl e
radi ati org utapabiel ef dadtattdng the pbtlrymemlzettlomehfatum alehwect ron

radi ation or X-radiation. 10 The raq § rator 1s, for exa
acetophenonepOEXEﬁBGHaonﬁﬂlWPHSTSFe € &hep QRL; qﬂ?%ﬁﬁnﬁﬁﬁﬁgp ben20|n
conpound, beﬂéﬂ@?ﬁﬂ@@?oﬁaﬁpﬂBﬂgme% QbBﬁt@REo%QQEOHBdradR%EXBHCE%%h gyi none
conpound, xanthone conpound and di azo conpound. 15 Although the radi cal

generators naysbblaseddaabmenorultnaaonﬁeharadna@ﬁommofar mteaiviotlks

t ti d f th i sti f
Bt ophenonc eBARbARD: BLEREaRBoFa d Apatnd amt "B AA R compound i o

preferred as the r@ﬂecx%ldwegahe&atartb@ FoISeRAmp28 , ity abkiteBhehdniehe
present invention, the anount of the radi cal generator is preferably 0.01

to 80 parts bymmeugﬁr, b pnidape b er@tipqund ; ¢ wBERPEre Sappomsidghbepasddt on 100

parts by Welgompound, benzophenone compound, oa-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,



of the polyfunctional nononmer (C) or the total of the 25 pol yfuncti onal
nononmer and t he nonofunctional nononmer. When the anpunt of the radical
generator is smaller than 0.01 part by weight, it may be difficult to
obtain a color filter having a predeternined pixel pattern due to

i nconpl ete curing by exposure and when t#fe amount is | arger than 80 parts

by 30 weight, the forned,pixel fall off fromth ubstrate during
developnent.2E?§§BV§sq§ﬂ4tAgegﬁggg%ﬁéﬁ5H§HEG' éﬁﬁ‘r:héiﬁn?gﬁép%ﬁeferred

radi cal genenabpes in the present invention include
2- hydr oxy- 2- met hyl - |- phenyl propan-| -one, 42 )
2- net hyl - | - [ 4~ PRBEEY-2hiAd S EMHTUIRASTGrpoMHahDpaRPiesqE) butanone -

2-benzy|-2-d'neth%b%%j G EHERE RN h@&%{ t anone- 1,
1-hydroxycycFéhéxy p en F&Eggbne?HBQ%%g}glnet(%gﬁ-l,z-diphenylethan-l-one,
1, 2- oct aredi ane - dame t hopd—(1p reriiphem) Etdmn 1 - herz-oydtoamend)ondut  of

t hese acet ophenone conpounds,

2-met hyl - | - [ 200nér Hyt BRePYHEMAY) Phetsridhd 1 (ihsieaeixine) 10

2-benzyl - 2- di met hyhagi pe- knedemairheldHaophenHoridaane- 1, 1, 2-octanedi one
and 1-[4-(phenylthio)phenyl]-2-(0 befizoyl oxinme) "are particularly preferred.

The above acet-ogliérydnd -denrpoetdy Irtdyi ddehesed lal Do xpho ihdpropamémat | on of
two or nDre.IVhen t he acet ophenone conpound is used as the radical
generator in-the present invention, the anount of the acetophenone conpound

is prefer@bl p Pl 110 8@ RS, 1R i g 1004 -nBF g T BNyl ol @a@dndar t s by
wei ght, particularly 20 preferably 1 to 30 parts bywei ght based on 100 parts
bywei ght of 1théd.goloptansdions anshoner (C) or the total of the

polyfunctiongl onofer, A% ') eHERA U QN RO e ) 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-



When the anobunt of the acetophenone conmpound is smaller than 0.01 part by
weight, it may be difficult to obtain a color 25 filter having a
predet erm ned pi xel pattern due to inconplete curing by exposure. Wen the
anount is larger than 80 parts by weight, the formed pixels may fall off
fromthe substrate during devel opnent. éxanples of the above biim dazole
conpound i nchude i (2 chl orophenyl )-4,4" 55" -tetraki s(4-
ethoxycarbon%f%heﬁ???%?% ||n1dazole

2,2 -bis(2- beoabpbesym)44d4chﬂo&opmemwdmhﬁg4l,5,5'-tetrapheny1—
ethoxycarbon I yl brrnldazole

2,2 -bis(2- cﬁr é%} ZplR, 5 5 -tetraphenyl 43 1,2 - bi i m dazol e,

2,2"-bis(2, 42db@hb‘i%Q@hinél—)tﬂc‘fll&o%hetr@;lr aphenyls, 5112tet9¥é \&dazol e,
2,2' -bis(2,4,6-trichlorophenyl)-4,4",5, 5'-tetrapheny - 51,7 -bi'imdazol e,
2,2' - bi s(2- bﬂoﬁﬁpbenmuﬁa¢04e,5 5' -tetraphenyl 1,2 - b||n1dazole

2,2'-bis(2,4- d br -4 4 etr 2' -bjimdazol e and 10
2,2 -bis(2, 4, thrgﬁ?ggogﬁ < ii g E%&?a%%ﬁﬁﬂphﬁféﬂig} m dazol e. Qut
of t hese bllﬁhQQaaheoqgnpounds

2,2' -bis(2-chlorophenyl)-4,4', 5, 5'-tetrapheny|-1 2' - biimdazole, 15

2. 2" - bi s( 2, 42dREhPdsdphdmipremephery L) rdptiorh/| ~tet zaphenyd tazol e and

2,2 -bis(2,4 1650 r r 5,5'-tetraphenyl- 1,2'-biimdazole are
preferred and2 ZngEgd%%gﬁ%yé$Kﬁlorophenyl) 4,4' 5,5 -tetraphenyl 20

1, 2' - bi inp dazgbe -3 spar, i, eHtarilnraacgftemyad. 4Th1eses,tzi'im@taza;b1&1qmmounds have
excellent solublllty
’-biimidazole.

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

20 1,2’-biimidazole is particularly preferred.

These biimidazole compounds have excellent solubility
ina 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



ina solvent, do not formforeign matter such as an undi ssol ved product and
a precipitate, have high sensitivity, fully pronote 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 ,goating fil mobtained after
exposure is clearly divided into a cured portion insoluble in a devel oper
and an uncur n.hayi.ng ol; e i r eby
making it po§ %?BEBQ gré?% %%@Qn% %ﬁ%ﬂfﬁéh gb o?§¥ ter aJ?%g a

predet er m neﬁlmmxabzonatct@npbwndms psefierabhgdr allt o™k palrteebpivienighazol e

conpounds may be used alone or _in conblna&)on of two or npre, en the
bi i mi dazol e BEEFoBRGIRL2RY] ladr HE P&‘dit(?a vaxeigiiter Rt if)resent
i nventi on, tB?e%@?ﬂ%ﬁyQitbﬁﬁ)pQ&k@‘ gh%Q%ﬂggﬂ@nkﬁo@E%&%f ght to 40
parts by melght nmoré preferably 1 1o parts by wei ght ar |cularly

pref erabl%y lofothe paly$uby tuenghit m&mrﬁ@owmm@ ttsyta.ruelqmttlse of the
pol yfuncti onal noner, (C) or the tot funct onal nononer and
t he nonof uncPP&&g %ﬁgﬁ?‘@ﬁ e %ar’r—%{ﬁtmoé}ogo tb]l(?r}ﬁida{%cg?%m%{)hpound is
smal | er thanwyn@nOtneadholyr Wi @lhe, bhﬁmﬁﬂﬁzb@edtéﬁ\péuha 19 sliwrldr aral or
filter having a predeterm ned pixel pattern due to inconplete 10 curing by

exposur e. Whi@nOflhpazholhrt wesghtr gk mamMrbeFblfiaulhtalftin tthelamed

ey bo 1 oughenai AT RIS BT SEREHTL TR o bt FEASTR £ ASBE s used

as the regli caurihly penefpdaire N Wierpeasenholny e ilafrgeirt thanper@fpesrxaj@ y used
in conbination with the follow ng hydrogen donor to further inprove

sensi tivity. PYneeigh "tHhrifegae Bhﬁﬁ'lsarga}asf@dl%@rfél hrapaie subsdhsdiend
whi ch can pr awddeha H%OQ&Pfé&Q%E%}% SR f8F B rRGHENE W ing

bi i m dazol e conpound upon exposure
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 ring or a hetero ring as a mother nucleus and 1 or more,
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



The hydrogen donor in the present invention is preferably a nmercaptan
conpound or an am ne conpound defined hereinbelow. The above nercaptan
conmpound is a conpound having a 25 benzene ring or a hetero ring as a
not her nucleus and 1 or nore, preferablwysl to 3, nore preferably 1 or 2
nercapto groups directly bonded to the nother nucleus (to be referred to as
"mer capt an hyflr agenodetronup er etihlaaafstaﬁfe) tiflee above ami ne conpound is a
conmpound having a benzene 30.ring a hetero rlng ai a not her nucl eus and
1 or nore, preferapfigtaiigdge JéDtp]rceT éSaBIY SeWENE LY HBeProufSSHS ect | y
bonded to thg ggb?gh Auelsys (to be referred to as "am ne hydrogen donor”
hereinafter). The e hy rogen donors may have a nercapto group and 45 an
am no group at theThanmerbﬁetaA dedziolged d@@@ﬂimaxnhawﬁsaﬁxiﬁnﬁQHQQEQiven

of these _hydrogen donors. merca tan h 0 r_may_have .a east
one |- b oHERIERS SioRePEr BFFRG. ToPdnobh BrCEnRm CHFEn [Tt

nore of the kwBgsSr mdrkUseend PONGRY aOfuddY rely ey i ed nothea ftdmermrcapt an
hydr ogen donor has two or nore Tnercapto groups, as far as at |east one free

mercapto group reWaensthat meefgept@nehoﬁrm@rbtd@oma@mw @ouremy be 10

substituted b n_al kyl . aral kyl ;- or A . gr her far s at | east
one free ner@éﬁfgp Fbﬁﬁngﬁai%é f?ﬂ §5r28§$ oﬂyd ermﬁ%% néﬁxﬁgbe a
structural umehalifisWhiagh 1ebwe el Wf ahenstdies Iamd;e@:ttcogﬁtdw fmaya gd val ent

organic hgroup such as an al kyl ene group or a structural unit in which 15
two sul fif afoksStatetschded FTogdter iaralkey simafyh JereR f ifdetiagt her,

the mercaptag hydrogen qonqr, Jimy, S A ORINh < 9T O
aIkoxycarbonyF group, substltuteggéFﬁggycaf%§ﬁ%fqg J% Eprﬁenoxycar%onyl
group, 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



20 substituted phenoxycarbonyl group or nitrile group at a position other
than the nmercapto group(s). Exanples of this nmercaptan hydrogen donor

i ncl ude 2-nmercaptobenzot hi azol e, 2-nercapt obenzoxazol e,

2- mer capt obenzoi m dazol e, 25 2,5-di nercapto-1, 3, 4-thi adi azol e and

2- mer capt o- 2, 5-di net hyl am nopyridine. Qit of these nercaptan hydrogen

donors, 2'”E&%ngQbQHEQEBkééébebﬁngnzaﬂﬁ9§aﬁkegﬁn59X§éBE§i§%§edpéﬁk§ﬁred1

and 2-nercapt obenzothiazole 1s particularly™ 30 preferre e amn

hydr ogen dongrowmy Hehe aninedsydopeeheticrpe mayngeosuhetétotednyy er both
of them Wen_ it haf two or re . of the rings, a fﬁigg.ri y or may not
be fornmed. Ar3FREEY oﬁgoﬂﬁfn8ggP§¥5a5 OP¥d FAONE hPEPSIet r 46 may be
substituted QYk@ﬁy@ékwbngnoyaoep,sgh&hb&%@@‘b@h | grefi@Up subie v

hydr ogen donor may be substituted by a carboxyl group, al koxycarbonyl

group, s®bstbhemneyycarkoryéagbony| oy riviipys L bhenur athénplsgtdep, oshest it ut ed
5 phenoxycarpﬁg¥ltﬂéogﬁﬁgg akg&bggggroup at a position other than the am no
e e a

group(s). Exanples of ove ne hydrogen donor include

4, 4" -bi s(di met hyl apxaep beszophenenebové, 4mihesngdebhghadone)xbenzqpldenone, 10
4-di et hyl am noacet ophenone, 4-di net hyl am nopr opi ophenone,

et hyl - 4- di met h§[ 2R RéBeRebhyEaming) RERRPPEFNASEenzo0i ¢  acid and

4-di met hyl anj n bgg;g@b?ggh 1aﬁ§5°95€5Q§§§§%%5%€ hydr ogen donors,

4, 4" - bi s(di met hyl am no) benZzophenone "an

4, 4" - bi 9(odi et hgili abhhpdainénzepkénphenane , p4 eflemeedylamiinopropiophenone,
4,4'-bis(diethxlgnin§ bengoihenon IS particularl¥ y}?Lref,erred. The am ne
hydrogen donBFP¥Lir¢eSinstlyiamipersaroalsn ¢-dimethylaminobenzoic

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 is used.
In the present invention, the above hydrogen donors
may be used alone or in combination of two or more. A
combination of at least one 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



when a radical generator other than a biimdazole conmpound 20 is used. In
the present invention, the above hydrogen donors nay be used alone or in
conbi nation of two or nore. A conbination of at | east one nercaptan

hydr ogen donor and at |east one am ne h¥grogen donor is preferably used
because 25 the forned pixels hardly fall “off fromthe substrate during

devel opnent 5UML}§a§ﬁ§Bégbé*5§89éha d sensitivity. Preferred exanples of
0

t he conbi nati on e nercaptan hydrogen donor and the am ne hydrogen donor
include a coMi+lais odiefhPlaeicapbebzopbéhoneol O@ndoBO0these
4, 4" - bi s(di net hy] am no) benzophenone,, g?ination of 2-nerg?g%89enzo hi azol e

CcO
and 4, 4' - bi QU AU nG) GERPOPRETGRe O cORBFRGRPBRPERZOT e an

2- mer capt obenzpxag ol e 88¢hy fadtind) 5640 EBRENEART BARPENZERRERARS onaBE
conmbi nation of 47 2-mercaptobenzoxazole and

4, 4' - bi sbdi 62 imerrapi)benzophenbaeand®ut of these conbinations, a

conbi nati on pf, 2-ner t obenzot hi azol e d

4, 4 -bi s(di 1 A S bErOUpNEHORbOSHACK EORBP YT §Ipnsy Praferred, and

2- mer capt obepzex@zph£: Bl 4f 42 -hescdpebbyhastAoxheneoghgnone are nore
preferred, and a conbination of 2-nercaptobenzothi azol e and

4, 4" -bi s(di e‘-‘t:l‘ﬁ/l#hi%@b%?ﬁbbﬁ‘éh%‘hbbﬁgzﬁﬁgﬁﬂ@uﬁaﬁEypaﬁﬁéﬁéﬁﬁé‘é}’ 10 The wei ght
rati o of th%%ggféﬁgggn hydrogen donor to the am ne hydrogen donor in the
conbi nati on € nercaptan hydrogen donor and the am ne hydrogen donor is
preferahbby 1:1 tcarHe 4veighite pateferadlyhd det@adtan Mhérodde dygopgea donor
is used in conjunction with 15 the biim dazol e conmpound in the present

i nvention, tHRe AFdR RYSFOERE RYRPHgEh tHENTYMPENdt £PR b FREONBICEBEAD part s

by weight, pO§E,PLETEEADE Vard t OnS0aRaRd SnPar¥6ighiondar 14 k@ L Yab1y
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)-s-triazine,

2-[2-(3,4-dimethoxyphenyl)ethenyl] -
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preferably 1 to 20 parts by weight based on 100 parts by weight of the
pol yfuncti onal nmononer (C) or the total of the 20 pol yfunctional nononer and
t he nonof uncti onal nononer. When the anount of the hydrogen donor is
smaller than 0.01 part by weight, its efsfigect of inproving sensitivity may
| ower. When the anmobunt is larger than 40 parts by weight, the forned
pi xel s may fal b-Bfif (Eraahlbechehsiynat-e-duriiarg ndsvel opment. 25 Exanpl es of
t he above triazine conpound include _triazine _conpounds having a hal onet hyl
group such ad- (2-meghpxyphenydn-4r &rdisitrishlqrengtdyl) -s-triazine,
2-met hyl - 4, 6»bi,g(LE Y1) S sld @444 ca-triazi

2- (5-nmet h32/l f(ér %%?%%/f%;&mgyI4]'-64%§3(%¥&Qg}ltorﬁog]rﬁtgl olrr)etshytlr)l-aé%ltr#? azi ne,
- (f ur an- 2agl pet(hemyblutdxgpienitly)i-dhleotdreetthyil dhlrame tdzy e s -
- (4-di et hyl.am,no- 2- et hyl phenyl ) et henyl | -
bi s(t3i cﬁ¥6f‘=‘6r’r8f3hy|)-s-tri azine, 2-[2-(3,4-dinethoxyphenyl)ethenyl] 48
bi s(trichl orongfybr- $hkEkaZirA8zine compounds,
- 4-nethoxypheny|)-4,6-b|s(trlchloronethylfis-tr|a2|ne,
2- ( 4- et hoxyseyrlgl)(34 46 dimethoxyphenynptahienysllt+4 .82 ne  and

2- (4-n- but oxyphenyl.) -4, 6-bi s¢triichl Qranet.hyl )-s 5 triazine. CQut. of these
Crazi ne. conbBaas e opaney w1y R RATEE | b st oT ARy prdretrdd.

bi s(trichl or omet hytrhe- abbtrkagt D8z i fe pashipeuhas | sapres eised. a dte: abovie
triazine conpounds nmay be used alone or in 10 conbination of two or nore.
When thel@ri §omRanasapsud it¥cusad ™S -he radical generator in the present
i nvention, the ano o] he_..tri.azi u i I : to 40
parts by weight, br\:{grgg EP%f grréélziﬁ% t%gmg%[&glgr {125 Bl%e\%%%tt?@péﬁr%lcu larI y 15
preferably | gen2Gapant 3 nby heeipgieisaras echvenm thithh parties dwyowvet ghif tloé t he

ol yfunctional nmononer (C) or. the total of the
poly triaZQne co&p%und Es pregerably 0.01 to 40 parts by weight,

-2
-[2

2-[
2-[
2-[
4,6
4,6
2-(

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



pol yfuncti onal nonomer and the nonofunctional nononer. Wen the anount of
the triazine conpound is snaller than 0. 01 part by weight, it may be
difficult to obtain a color filter 20 having a predeterm ned pixel pattern
due to inconplete curing by exposure. Waen the anount is |arger than 40
parts by weight, the forned pixels may fall off fromthe substrate during
devel opnment . t2bs{2thbehoagdichoxgs siThaer,adi ati on sensitive resin conposition

f th t t th t

cssent i al coNpORERTERGRETH) -PRHEPPEOR MestHar CLBRAIT IS 8% bqui  ed.
30 The aboveyoyheamaddbthyes Bﬂahli% &0 E)'ylllteirlm%‘t% ialaggs, or alum na;
pol ymer conpound such as polyvinyl a or poly quoroaIkyIacryIate)

sur f act ant s&eamasoarnpyﬂbmaethoaasndﬁnc or ani onic surfactant; adhesi on
accel erator |neth%§%§|la %he i nyl triethoxysilane, vinyl 49
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N- (2- am noet hyT') - 3- ami nopr opyl tri met hoxysi | ane,

3- ani nopr opthr<Beﬂh@i@gagvpsrﬁéohsxylgIa}z&lnfd@%yme@mﬂmlr@%xys| | ane,
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3-chl or opr opyl art bybgirapiNexy sel-dasysi3-aclal,or opr opyl tri met hoxysi | ane, 10
3- nethac%gl onggropyltrlnethoxy5|lane or
3- ner capibpr dpPe PﬁEVPtSY}?P‘VEﬁ@PY&ﬁtr 15eit ey sddEmea T
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chIorobenzotzlaznhéobisahkmmyhgﬂz@phemumqipammmﬁghe31on i nhi bitor such as
sodlun1polyacr¥ 81 t-butylphenol; ultraviolet light absorber such as
-(3-t-butyl-5-methyl-2-hydroxyphenyl) -
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



Preparation of liquid conposition The radiation sensitive resin conposition
of the 20 present invention is generally mxed with a solvent to be
prepared as a |liquid conposition. A suitable solvent nay be sel ected and
used as long as it disperses or dissolvé® the conmponents (A) to (D) and

ot her additives constituting the radiation sensitive 25 conposition, does
not react mﬁahetheseandnﬁdWEWPyL£m¢ m&yCQinaﬁthaanheniadegatikanples of

th | vent oyl eth |
Glycol monomiEry) aikuetisn dLysts B I Esrsuiin St et Pl aRY ! ene
(poly) al kyl egqyabxwimé@hyi letheat, h@ie@ﬁ?léﬁé%l%m‘cm asteinyéenel doredd, net hyl

ether acetate, ethylene glycol ethyl et her acetate, diethylene chol
met hyl et her daeshatlenedy bredl ietdiiicorher hﬂlpé’loﬁé’rlené’cﬁlﬁ@@l

| ycol h er r &8n t
gl%ropyrgieygFﬁ%gf %€§§§§§g?%§ﬁﬁ§%4]a§8Fg¥%%§%1 ?%?8%y9§%e 3ﬁk§%ﬁ.§¥% I
et her acet at glycopoliyeahikyletieey) ydlerdeahkyk stbkras sethadsydicfuundrene

gl ycol dinmethyl ether, diethylene _glycol nethyl ethyl ether, diethylene
gl ycol d|eth%ﬁt€Pﬁ§rSu&@p@@p?ﬁ%ﬁ%dggﬁﬁﬁl(£Qﬁ99ﬁﬂ Yk PREXARHDE opy| ene

gl ycol nethyl, ¢ % an%t§%r Lnandl r?é;wk&wﬁ@n%et@an%hocﬂs%nxh %{aﬁk,eeos&g

et hers such as t o uran; et ones such as nethyl et one,
cyclohexanonalcoboﬂeutammndsmuiﬂ&W&nuxyKﬁﬁmeﬂhykpﬂnxﬂmﬂE-Gmeh arsd di acet one

al cohol that S dro 4- | pent an- 2- and
e oo 4 ettt S e ey 20000 A ATRs AR &% at e and
ethyl |act at fhe t ¢! eiaéﬁéﬁésar&il@%r@ﬁ ethybte2- M@éﬁ@@t%‘ﬂ?%h}éhp&g@@ﬁﬂt €,

et hyl hydroxyacefate, nmethyl 2-hydroxy-3- net hyl but anoate, mneth
3- nethoxypro@|®8@u@XY'@bmﬂtHYRﬁmmmMypﬂUpl@hhvé1Wﬁﬂ¢wwa38@ah©xypﬁﬁpﬂonate,
é-Sr‘rgt Eg: 3- ﬁét 8}%{/’ Vi ggt h[yth r{M:aneotarpxyarlt%:eettha}}le’3—methoxypropionate,

ethyl 3- methoxyproplonate, 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- et hyl - 3- met hoxybut yl propi onate, 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, neghRyl pyruvate, ethyl pyruvate,

n- propyl pyruvate, nethyl acetoacetate, ethyl acetoacetate and et hyl

2- oxobut anoah epu 8O ERid tGa iy dk OBaE DANEc Stticte ,a@—b@hlﬁ?*lef@ﬂﬂbté(yﬁeg%;nt@&d
am des such as N-nethyl pyrrolidone, 25 N, N-di net hyl f ormam de an

N, N- di met hyl agetakfden-QULYdf PERRIONGGISy e Rty 1p AdtFp e gl i RHORBhomet hy!l

et her, ethyl ol _m t r t ;QRW ycol
nononet hyl e?ﬁg}’géﬁél’ an,Bﬂg?gp%ng?ag%yggﬁ%aﬁgﬁgfé EJI A era%cet at e,
di propyl ene ghytatulmtrhyl petlierradefabe, the diewppliane gifycolludbifeithyyl

et her, diethylene glycol nethyl , ethyl ether, dipropylene glycol dinethyl
ether, J&ycl Eﬁg‘%‘éﬁgng}sﬁ-el‘féﬁf’&&&ﬁ& aé%&ﬁa&m,ltéﬁ'hyl 3- met hoxypr opi onat e,

net hyl 3- et hoxypr O'Ehgr?ﬂ@ve W ler? LhAPHP I PLERAbBe or in combination
3- et hyl - 3- met hoxybut yl propi onate, 51 “n-butyl acetate, i-butyl acetate,

n- pentyl foraofitéewoi opembyke. acetate, n-butyl propionate, ethyl butyrate,

i -propyl butyrate_ n-putyl hutyrate, and et hyl ruvate are rticularly
preferred fromt heFVFEaEBi' n?gj%%/hg%?hﬁﬂlgt?@/‘ée‘gggﬁéﬂ? & é’ﬁé}zg’la‘[b!elti ¥y and
coatability. cfherabgyensele%ent ety ,be dsemhalana dife | N LPYRERtd on of two
or nore. Further, a high-boiling solvent such as benzyl ethyl ether,

di -n-hexdd echpKrOigcaraddy| gaprynéc Rsdphodoretan®lcapraionagcild, beasvill i c
acid, 1-octan

I =NO ; ? al I %I |, acet tlgél enzoat e,
di et hyl oxal a S,Ohg%i’eggg%’%a g%fz'él,te‘% g&%g’(riofogc%%é}ee,e’et%%ﬁ@gﬁ% %ar nglca ‘e,
propyl ene caghenaye fklebhy ene-whgpblaenepbengthetbae caepbakeeay be used
in conjunction with the above solvent. 15 These hi_gh-boiling solvents may be
used al one oPrPRYlene 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 1least the following steps (1) to (4):

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

(2) exposing at least part of the coating filmto radiation;
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conmbi nation of two or nore. The anount of the solvent is not particularly
limted but desirably a value which ensures that the total anmobunt of al
t he conponents excluding the solvent of the 20 conposition becones
preferably 5 to 50 wt% particularly preberably 10 to 40 wt % fromthe
vi ewpoi nts of the coatability and stability of the obtained |iquid
conposi tion. (¥pl ordéveélepihgruvhagcortiing 251A déseripkposuke;suhﬁequently
gi ven of the i the colo resent invention

hod of, f fil
fromthe 8$gzlgﬁagéﬁgg?{génggéthgoﬁbé@l%F%%; 8e¥ﬁ oﬁﬁégént t9 Rfenti on.

The nethod of forn}@gefp@dcggogsfhbggf BaRPhEB8CRedb1ndQtkegst the follow ng
steps (1) to (4): (1) formng a coating filmof the radiation sensitive

resin conpositionEdohr cdorbe dhdversseps whélpresescribheshhevrinbrlaw.
substrat%, (2) exposing at |east part of the coating filmto radiation; 52
(3) developing the coating filmafter exposur e, and (4) heating the coating

filmafter devetepnenj-(to be referred to as "post-baking” hereinafter).

Each of the above steps will be described hereinbelow. 5 step (1) A light
screening |ayer ishoptdbhasfyeeningdlanerhés enriapaley ﬁﬁa;mgdbgnr he to

def i ne @ POrLl,ap.Lglod BETONIALLAN. cofadl 6l 80Nk D90, 1d ufafaghati on

sensitive resin OSI I on col or rs contal ni ng, OI’ exarrpl e

red plgnentof5panensedahd thensebstyatie sadiptebakeensddwapaieadia the
solvent so as to forma coating film The substrate used in this step is
made of 1§} asSOMPSFLFEBR, f%l"—’?&é’r‘b@h%%fsﬁﬂ%ltré#ngalf%??{émﬁ%)?yaﬁﬁfﬁé 15

pol yam de-i nb?&meﬂellyé %B?ieﬁoéé(%h@eéuﬁé%{g{@’ar{d PBeBRREA 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 um, more

preferably 0.2 to 8.0 pum, particularly preferably 0.2 to 6.0
pm.
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pol ynmer of a cyclic olefin or hydrogenated product thereof. The substrate
.my be optionally subjected to a pre-treatnent such as chem cal treatnent
with a silane coupling agent, plasna treatnment, ion plating, sputtering, 20
gas- phase reaction or vacuum deposition.s®As neans of applying the liquid
conposition to the substrate, a suitable coating technique such as
rotational -coatepg,2).e., spin coating, cast coating, roll coating or

slit-nozzle coating may be enployed. Slit-nozz coatin 25_1s preferred
because the radi atﬁ%ﬁ?%ae%s‘?lf'i \f"et ryl@ﬁsrjf Eh5oS: t}:gﬁ 8‘?r'f‘ﬁ§ preseng £?1£7‘8nti on
has hi gh soljubikibbketnto a@i8aRII: APbMERTa BUBRoREERMMAYinG adth aps for

prebaki ng conditions, the coating filmis preferably prebaked at 70 to 110C
for 2 to 4 matiteesn. 30 The thickness of the forned coating filmafter the

renoval of the solvyent i.s _preferab .l to,_10. re ref er abl .2 to 8
Do B el oy M kandaPh U Ya b a8 4B of R EraR R PR PR L
least part ofadieciodmedreestiiclet rhdiatsogXxpRaediteakadlati padiff os8h a

phot omask having a suitable pattern. 5 The radiation used in this step is
sel ected froSASIYR eradpat 8oR o duXt Fadiat eenr adtad i dlon dravii G a@i ol et

radi ation, Eaf | n -radk gt} kation having a
mavelength(ﬁaﬁéﬁéégkaggfn%??gt%rg?g}é@d#gThggggg%ggf the radiation is
preferably about Iithd aoskd dO, ) dddPationstep BB feddiel padbeit 1betexposed
coating filmis devel oped with preferably an alkali devel oper to dissolve
and rendfe akP: A% yHE%posed portion of the coating filmso as to forma
pattern. The above al kali devel oper is preferably an aqueous

- 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
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sol ution of sodium carbonate, sodium hydroxi de, potassium hydroxide,
tetranet hyl ammoni um hydr oxi de, choline, 1,8-diazabicyclo-[5.4.0]-7-undecene
or 20 1, 5-di azabicycl o-[4.3.0]-5-nonene. A suitable anmount of a

wat er - sol ubl e organi c solvent such as nmeyhanol or ethanol, or a surfactant
may be added to the above alkali developer. The coating filmis preferably
rinsed with pabanceféerciad kaldi adevel epfBAt i vaSr &8 oMed ofisyel ©PsRHan BRf ay
devel opnent, dip (immersion) devel opnent or puddl e devel opnent may be

enpl oyed. AsoPbpriBedel opment conditions, the coating filmis preferably
devel oped at normaj .t e r a 9. 3 0 - St (4) By
post - baki ng t he déé%lgggdﬁg%gtﬁﬁggpglggﬂglgﬁggffagg% %g%?%agéfgﬁggesﬁrnined
pi xel patterprefepabég ldatted wtedsbito praducfonfalhdiet Radt at4 Dminensist.i ve

resin conposition can be, obtained. As for post-baking conditions, the
Coating M imi s oFarerRbFinREa 4 5hS1BE%e] SI3E Fortssoge S556s ihed
mnutes. 5 hi gk PicX i or a b ako i's
preferably 0;§8¥% %$05§?§ﬁ§%gﬁ rgfgrggly'?hgﬂwogg ?Oiﬁg%%g%%@'eéf?néﬁ%he
above steps @1p pm.(4) using liquid radiation sensitive resin conpositions

for color filters _10 containin reen _and bl ue, pi gnents, gr.een_and bl ue

pi xel patterns ar eBYOJFﬁB%agﬁn?h'gh%a%O\é%b% TR e(,ﬁt ﬂ:éjre(tb@ N%lii%lll .lléossi bl e
to forma colghedthanesehayictigePr@dahe iRt it8bns FHEL AL bt e dixel
patterns on the substrate. In the present invention, the order of formng

t hese col®r prrepingngagreehs ang pdud PidMeRtiso t9reeiband drldg .pix®l or

filter patterns are formed on the same substrate, thereby making

it possible to form a colored layer having predetermined red,
green and blue pixel patterns on the substrate. 1In 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 liguid crystal display device
The color liquid crystal display device of the present
invention comprises the color filter of the present
invention.
30 The color ligquid 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



The color filter of the present invention is formed fromthe radiation
sensitive resin conposition for color 20 filters of the present invention.
‘The color filter of the present invention is extremely useful for

transm ssion and reflection type color liquid crystal display devices,

col or image pick-up devices, color sens&bPs, etc. 25 Color liquid crystal
di spl ay device The col or Iigﬁjd crystal display device of the present

i nvention cofpFiBEShMECLST dri 9% 8F S MPRAREDER & Ot Rk itlitoha l3aute col or
liquid crystal,digpl ayydevieewebn! RecR.eSEMEerhAY¥SPENYN ARY nB3VRaFeSWi tabl e
structure. For exanple; 1t my have a structure that“the color filter is
fornmed on a stubstnaececlsapar atkst ratreanaimi fac ttuhsd byt Eohmyhggtlze il i | m
transi stor (IEF]) and e driye substrate and.the substrate 55 . hawvl, t he
color 111t er LATEeBiRsE PUFLAER f Ret o B P T AR G Pavrh 81 I & et vieen
them Al ter nahMgh ¥t ot (1Y) Aavea BubHtratahgviRgtio subatdabeq Taayhact ured
by formng the color filter on the surface of a drive substrate having a
thin filmb5 ekags) sedpCLTPREsapdeacpposetate kachngtheo @iith @ogddiiiddi um
oxi de) el ectrode r (o] to_each oth ' a_l Lgui crystal |ayer

bet ween then?r¥ﬁ§a?a??§§95%gggnge%%gﬁL s?éﬁrﬁ%ggﬁfl?g?H%F85§y%ﬁ€'nunerical
aperture, thghighyfiekhagy inpRessitheanimevbdéal aparkiurght t hesdb@akiking on
liquid crystal 10 display device. Radiation sensitive resin conposition
(11) A radi alF@pPsseidslie Feohtesimadumsst high-dedipa tioas biqgerd cavasal
"radiati sgasitLye l.p conposition (I1)" 15 hereinafter) which
conprisggp(Aﬁggb%?gng%??b%B) an al kali-soluble resin, (C a polyfunctional
nononer and (D) a radiation sensitive radical generator, the alkali-soluble

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 (A), (C) and (D) in
the radiation sensitive resin composition (II), and the
radiation sensitive resin composition (II) may be mixed with
the above other additives enumerated for the radiation

sensitive resin composition of the present invention.



resin (B) having a content of a conponent having an Mv of |ess than 1, 000
of 0to 30 wt% a content of a conponent having 20 an Mv of 1,000 to 10, 000
of 50 to 100 % preferably 70 to 100 wt% nore preferably 90 to 100 w %
a content of a conponent having an Mv of nore than 10, 000 and 45, 000 or
less of 0 to 45 w% and a content of a5§orrponent having an Mv of nore

t han 45, 000 Iglfl g tg 5 1\4\@ -Og tg_andnhi_éavisn an MNSO.f 1dOOOOo 259 ta ]Tg" )000,
preferably 2, b BeFo % W[0) ja% the Thts resif 1(rfo MRS &d Yo 18s
"resin (ii)"mbeeeiwafheily om@yfathe Heousesblvent oremanednsd fidrt @he The
above conponents (A), (O and (D), used in the radiation sensitive resin
conposi tion &id¢kE PRELRRIOBEREHIDASFEP BEMDSEdtasnt ¢k td¥hpsresns (A),
(© and (D) & adipat.i.o iutsl eSS MRS (14), and the
radi ati on se%@y(talflggoéegknkgoﬁpr%g)?t%:egn\é%l Ia) i Uﬁbe m @chvn\ilt%rl t he above

ot her addi tives enDheraeednf dii) heanabeabborningdndiyt icae nydsign cadimudss ti on of
the present invention. 56 Further, the radiation sensitive resi

n
conposi ti on FRA}CRS PRIYEETHZEH12Ry Odné BPTORETaBve WS Wwhittd% %t ed for

the 1liquid ﬁﬁgé%'k%eaeﬂgh&néé? (53] k@RS iddde Oh skt Rono@¥ent i on

to be prepared as a liquid conposition. 5 The resin (ii) can be obtained by

carryi ng out (bhe anddpual fyahgnthiez sbitedined sopoigomeEr mxtaure of the above
unsat ur at ed nononer éblt% and thghagove.unsaturat ed nononer_, (béét an

puri fying t hESoBESFARATEEPEIYREFPEY WS HRIpT R P o P Tt HGd i"ﬁ&éﬁf\o or
nore or gani CyR@kMedt 5fe #0f Mbth @udh telerf KaMpeaghi ey hefoive RRIfRYAQE £l be
referred to as "purification nethod" hereinafter). The purification nethod

wi || be deschBbheéHunéférabérpwmetRadi’ciiergdnpddexlati on for manufacturing the
ot v o TR A PR B B I PR B o
pol ynerization i s Rag9edl 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 1iquid phase to be separated



solvent in the followng re-precipitation nmethod, the copolyner after

pol yneri zation may be purified as a polyner solution directly or after its
concentration is adjusted, 20 or the copolyner nay be separated fromthe
pol ymer sol ution obtained by polynerizasyon in accordance with a commonly
used nethod and purified as a solid. After radical polynerization, the
obt ai ned copibtgmerhe i sopotythered by the re-precipitation nethod using two or

nore 25 organic | vent s jch differ _from h ot her i olarity.. That is,
aftor insol Uble | NEATRISS % & FRRBYBACEPBNPE He S o VERt RBSCERS! yer

in the good sedvptdyihd | el bPusO&E LRI S UBALHPEC BS1f £EUbACHet hB8
obtai ned sol'ution is injected into a |large anmount, for exanple, 5 to 10
ti mes the 30involude aofomhénesponyadrdisihirlene ofl veqdr monpmeshiydgeberum

(poor solvent) to re-precipitate the copolymer far rification. At this
bt okt Cotoetrd il ki, A iRt IRe b nebHYL &ERkE TRscohe
impurities sohdibl-dxaridlea EOR6inat abh e MEHP1EGNyEa]1anbhadéthphase to

be separated 57 fromthe copol yner. Exanples of a conbination of the good
sol vent and ¢Heer iReetdf ¢ AnAgi neePtanasednfnat APBPbiBagien pift Aty net hod

i ncl ude a cogbinaty L et hy ycol nononethyl ether 5 acetate and
EEREFREERAE FhE b EBER)

n- hexane, a co atron ket one and n-hexane, a conbination
of diethyl ene gl yawr nonones hytec g hiesit boet af ethadcopbephane, iandsa
conmbi nati on of pet et hyl ketaone and n-heptane. For the re-precipitation

h
of the &8po|@%%$?e?¥£h%F P FERYERThEC e FopdHh bEOPQQFGnlﬁﬁBg?d be
added littl ey, li}itlt'ltet\lrl?l.‘lt’@‘th% ﬁf@c?ﬁf@é@iﬁ&“e’&qdﬁpg% wpihS-eH L 1beanvi gl ently,

thereby nmaking it possible to mninize the anount o inpurities to be
i ncluded in thergrecnpkingeit Thespibléeytoohinhwieepbhgnamovat b€ i ncreased

by repeating, 19 I£;PLECLBI L2100 8aBL G LY BlebiNER, 2N MRV SELDLLALE

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
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which is very fine and not suitable for filtration can be separated by
«centrifugation. Wien nore strict purification is required, fractional
precipitation is preferred as one of re-precipitation 20 techni ques. That
is, the copolynmer is dissolved in a goodsgsol vent and the sol vent
conditions, for exanple, the type, conposition and tenperature of the
sol vent ar e s$ohid ybyhaogeenttat pngcanidt drgihbeonepoly mereas ractdlarise,
wher eby t he cng$%ﬁ$r is divided into a plurality of fractions which 25
slightly di f#€r°F oh® BRStKeluenLoltbility to be recovered. In this

met hod, the preci pfﬁ@téagorsﬁ%ﬁ%ﬂaéaiﬂ@a%ﬁl Ly -pddedpteathencensl yeer
solution. The ratio of the " good solvent and the precCipitating nmedium that

is, the mixfugtheripuvfifiad hyoadsetrwenoniayfbritianhedmatogripkydo30
tenperatgre, or.the tenperatu;e may be changed by fixing the mxing ratio
of the gGod $bPVERIS &) TSHHY EHis method, the copol yner having a narrow

nol ecul ar wei ght nangs eae besihecoveriedpabrarlbldly yoeltb 1@ d,r askon of
t he copol yner recovered by fractional precipitation can be acquired as a 58
solid by coreepferdPhy 4nd08r{Pn§.B8AB-or nore fractions according to the

val ue of Mw. The I ined by .ne-: I tati C e, f er
purified by adsorg\?‘?@ﬁ{a #lﬁ% ?é(}ﬁelg})nga lo)grl%rpﬁge(%lre&%élg{'a 32% 2'8é t’ﬁéégl red.

M of the restreféraplysiptef erabl pat@lctinatly0pee fenadlyprefer ahlay. 1, 200 to
8,000. MM Wh of the resin (ii) is preferably 1 to 2.0, nore preferably 1 to
1.7, pafficularly %Yé%%lrrbﬂ)lk}"elr?§lil. A11) h3yiRgitRe ARV sPeCdifils Mdvi ng the

Fadi ati on SRRerEroR Ty Ca B e T SR PR A G e PR i
obt ai ned, wheerbyt pieates jraviomgpos ishamp (Pat tlerniregde gdadevbéopabiidtyt he
residue, st a'ig c%tatljrlle ,r%ﬁti«edrue }i'%ir}]caerldsl ¥1aving 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
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15 produced on the substrate or |ight screening |ayer of an unexposed
portion during devel opnent, high product yield can be realized w thout
producing dry foreign matter at the tine of manufacturing a color filter
due to high cleanability with an organiggsolvent, and the "burning" of the
color filter 20 can be effectively prevented. In the radiation sensitive
resin conposidy ad (Wd )takdiheas remsmivsifgi) may be used alone or in

conmbi nation of two or nore. The radi ation sensitive resin conposition of
the 25 present i MyeRRAHR PAERR sEde ePkaiRedfin earhielesherkpd LOBIRGI ng” at

a hi ghpr oduginofietd s anthiyn SU1ARL end Q6urShi by 927! BoraLLogy The radiation

sensitive resin conpositi present invention Is advantageously used
for the manuflfacimateog3Hplof (SPCO| baséd|drethieof o CUDwi iy asyx @it i ddei dod | owi ng

exanpl es_are_pr.ovide or.th urpose _of f the illustrating the present
i nventi on bLRéDaJrCee1 ﬁBd%(f) &%’5 CYHR PERER {m'ti ng. Mv and Mh of the

resin obtai neshnh eadrafr i@ | Qiﬁ@yltﬁ%o:ﬁyr@ﬁ@sltﬁ @(ﬁ@h@%y@r@r@@@ured by
gel perneation chromat ography (GPC) based on the follow ng specifications.

5 Devi ce: GRGmlcqmiigtwa Denko K. K.) Col um: GPC KF- 801 GPC- KF- 802,

GPC- KF- 803 (a)lnd GPé: KF- 1_31304 V\ﬁre S0 inPd. Tr ans\t’ asg g;ah dr ofur an
cont ai ni ng ARG TP ap%%sp O TR QY &Ba%oﬁ%% att 1(3gSyr‘1tr’h8 anple 1 10
parts by weigHdspgorZi @ acagobi si sobutyronitrile and 400 parts by weigh of
di et hyl ene gl ycol nononethyl ether acetate were fed to a flask equi pped
with a é8oling tube and

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 o-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 andpolymerization 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



15 a stirrer, 30 parts by weight of nethacrylic acid, 31.2 parts by weight
Oof N-phenyl nal ei m de, 20 parts by wei ght of benzyl nethacrylate, 18.8 parts
by wei ght of styrene and 10 parts by weight of a-nethylstyrene diner as a
nol ecul ar wei ght control agent were theggfed to the flask, the inside of
the 20 flask was substituted by nitrogen, the resulting m xture was stirred

gently, and hbetabtawded feanald anf 5@ktdN pesd haalled c8bl 8§ tiubdend
pol ymeri zed by mmaintaining that terrperature for 3 hours. The reaction

sol Uti on was@tHehrFrat 89 BRr1HAY, wed gbkrek meF hasgikiopcady 31.2 parts

- azobi si sobugyr I

conti nued foir)¥ ‘,9%% I'ri‘& togf W?QQHQQg\agégfnﬁ'&%opg{)ﬁﬁf%%%ﬁd ‘ggégﬁ{?eé#%ogez%&
wti). This rmethachgdase bMwdol858008rasdopwaddgivh wff éi:}&:eriléhlvsaxreexlhervvas

of 22 - S obFERSBBUEPPoRLEFRY o CheaABRTIEE SHoRRe f LRaH H3F GHEERS HhRounds

represented § ﬁb@rogé)&vecﬂé)fcggh%lﬁé)mi;@t&g@é @%é@t@%bér é!@wft et rol
agents and 200 parts by weigh of diéthylene glycol m)nomet% her 60

acetate wer ethedObbaanéﬁaslea@qupplpé@lmttl@r@ oiegle igattse a&n@o%ﬁ d1d eer, 30
parts by wei I|c acid, 3 S we' ht .of

N- phenyl mal egﬁ'ﬁéfg‘eriﬁe aﬁg?‘t\?épdﬁtg %Ifatbgﬁ?ﬂera %%Jﬁ%u%d 88 parts
by wei ght of rehyieng &I et {hes werkethé® Hehe &d @ﬁlﬂ_oot"fme 1 pairdepphoctiRgitf | ask
was substituted by nitrogen, the resulting mxtures were stirred gently,
and t hel ©bt 8fnad 2 eaEobdF isehutysen iterid ehome @ ddeB0@nd be pol yneri zed
by mai nt ai ni a e | I were

t hen heat ed g% 1%%&&23%&%& Eﬂg‘g fh%rth%lh%%&%lfn L%%Z ffog[;;o |h%%£)%ut flrbg:r% rile
was added, asdlpeliypemer bzafe@tmwa(sBiw tther(Bcem)i ahetnf on tabbarl £ o Wwimi n
sol utions of re5| ns é/ﬁc-l) to (B-20) shown in Table 1. Wen the solid
contents, MvEBRAS®A Qi'ft§r}fés obtaprREMY 4R f \KéﬁeObFr%h’éﬁﬁiéEFSthPﬁe were

measurenent pesubt-aShewe ieaklcheht"8/é®ults shown in Table 1 were
15 obtained.
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Eval uation of voltage retention Conparative Exanple 1 40 parts by wei ght of
a mxture of C.I. Pignent Red 5 254 and C.I. Pignent Yellow 139 in a wei ght
ratio of 50/50 as the pignment (A), 10 pants by weight of D sperbyk2001 as
a dispersant and 100 parts by wei ght of ethyl 3-ethoxypropionate as a

sol vent were m xed and di spersed together by the D anond Fine MI|I| bead
mll (bead diameter 10 of 1.0 mm) (trade nane, nanufactured by M tsubi shi
Mat eri al s CoEpatagtonn Pér vo2thger etensieopare a pi gnment di spersion. 100
parts by weight of Ehis Ei grregt (rjliispersion, 70 parts by weight of the resin
(b-1) as the QIRAFR-&8Fubre™PesSin, 80 parts by wei ght of dipentaerythritol

hexaacryl ate as theo d5re8l y{uneigpnabs MNARREULE) of58 . par bs ghgnteirgld of
2- benzyl - 2- di met hyl am no- | - (4- m)r‘?gfl i nophenyl ) but anone- 1 as the radical

gener at o5 ( Dp54nand, ©oD- pRikgseny o BI9 I chywedrghtynpdaio edn SRRy |
th t at i j i.d
conmpos. 1 on 17 558 SHeUEEL T 2 1 6TAE Y S B A oY SIRER, By 25 | o

to a soda gl asdispbstaateahdviing parSisObyf Webdmr qf exdntl ng the el ution of
sodiumions and | TO (indiumtin oxide alloy) electrodes deposited in a

pr edet er ni ned~ ShAPEYBROPRENEGFT 86 ROLITCHts e e JufEd AP SHelRBEREIn a

clean oven aEOQQQhEQFbYZén%%mM@SFMe {1 Bead Nl (e 08k M@ cledd M
Thereafter, the coating filmwas exposed to 5, 000 J/nR2 of radiation having
wavel endgtths of B65 mmh (AGSienmaaed M3sufaaturel oy MigtsylriedsiuMe teerialsy | amp

vLhouL Ul N0 BoaBph sk T S, 2u0s st e  mersed i g developer 30
mnute to be devel 9pghartidBPedetidt 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 SiO, film for preventing
the elution of sodium ions and ITO (indium-tin oxide alloy)
electrodes deposited in a predetermined shape on the surface
with a spin coater and prebaked in a clean oven at 90°C for

25 10 minutes to form a 2.0 pm-thick coating film.

Thereafter, the coating film was exposed to 5,000 J/m2
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



super fine water, dried wth 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 pixels was 1.60 63 m Then, the substrate having these

pi xel s and a substrate having ITO el ectrgdes deposited in a predeterm ned
shape were bonded together with a seali 3 agent containing 0.8 nmglass 5
beads, and the MLC6608 liquid crystals (trade nanme) nmanufactured by Merk
Co., Ltd. wefB-injected into the space between these substrates to

manuf acture a |iquile| t3ieasubsetrhte Hagrinigthdserpistdl s aablla wapsthamepl aced
in a 10 thernostati c chanber at 6000 to neasure its voltage retention by
usi ng the VHRANGITSHelAgREPIPFAARPTIRAG 4N 3/BredgEermdner SRAPSIESEr i ng

system of Toyg, A’gg%ogcﬁr@r withfa J081 1 @%{?e?&t EBBtXQEBQ%gQ%ﬁne“?§§F¥§ge

rectangul ar waves an measur enent uency was
retenti ors i shéada, vahdeththLaedobyldquudlngyshelmouamadﬁ rdinfef)er ence of the
liquid crystal cells after 16.7 ns by _volt % pplied for O ns. The results

are shown i nUFaBEacduregdny MREK G- agé‘tfietﬁ b‘?c'{*%‘é Jfl?tiﬁutalecrsyéfjﬁl cel |

is 90 %or |gsewebRerhigui Qu%)‘.%%lesc%b' m%?a’&'f%tct'iﬁ%'emaa'lri%@l(a pR}dGat i on
voltage at a predetermned level for 16.7 ns and cannot ign the liquid

crystals fultgllTherefore, a liquid crystal di spl ay device conprising a

lor filter f f the |igui ' h hi.gh probability of
Causing " bur ning- PIROI LI coFERLRL s CRTD EABWACFH PABFE T8 Exanpl o 1 to

20 Li quiih coppesnbkeas i cRubmBer AR-89)C wrn%a:m@cﬁéﬂi@@ Vol tddie reaemtABANEr as
in Conparative Exanple 1 except that 70 parts by weight of the resins (B-1)

to (B-20) web¥ uséngi hkheoVPRadéd dtrene nasen (BaWid ¢nnshElaciakteds quid

crystal CeII%etentlon measuring system of Toyo Technica Co., Ltd. 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
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and neasure the voltage retentions of the liquid crystal <cells in the sanme
.manner as in Conparative Exanple 1. The voltage retentions of the liquid
crystal cells were all 92 % Therefore, color liquid crystal display
devices conprising 64 color filters forggd fromthe |iquid conpositions
(R1) to (R 20) have a | ow probability of causing "burning”. The above
results are shoyp H‘lﬂ_éli%efgrméd_r%rﬁ thed-1q %ufid/% Gl E(Sfllmﬁksent ion
of conposition (9) burning CEx.| r-1 42 Ex.1 R-1 920 R2 920
Ex.3 R-3 92 (R- :E&) 4h¢zve1 82low Exobamslgy of EruUsiRI6 "PRrMingX..7 Rhe 92 0
Ex.8 R-8 92 ? 92_0 10 R_lgég% 0, Ex.11 R 11 92 0 Ex.12 R 12
92 0 Ex.13 ﬁ‘é,e léeﬁu EX. 34°RS14V8218 $5%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.:
Conpar ati ve Exanpl e Ex.: Exanpl e Radi ati on sensitive resin conpositions

conprisiAg a Table 2

Liquid voltage retention prevention of

composition (%) burning
C.Ex.1 r-1 42 X
Ex.1 R-1 92 @)
EX.2 R-2 92 O
Ex.3 R-3 92 O
EX.4 R-4 92 O
Ex.5 R-5 92 @)
EX.6 R-6 92 O
Ex.7 R-7 92 O
Ex.8 R-8 92 O
Ex.9 R-9 92 O
Ex.10 R-10 92 O
Ex.11 R-11 92 O
Ex.12 R-12 92 O
Ex.13 R-13 92 O
Ex.14 R-14 92 O
Ex.15 R-15 92 O
Ex.16 R-16 92 O
Ex.17 R-17 92 O
Ex.18 R-18 92 O
Ex.19 R-19 92 O
Ex.20 R-20 92 O

C.Ex.: Comparative Example Ex.:Example

Radiation sensitive resin compositions comprising a
red pigment were evaluated herein. The same results were

10 obtained from radiation sensitive resin compositions
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red pi gnent were eval uated herein. The sane results were 10 obtained from
radi ati on sensitive resin conpositions 65 conprising blue, green, yellow

and bl ack pignments. Conparative Synthesis Exanple 2 2.5 parts by wei ght of
2,2' -azobisisobutyronitrile and 5 200 parts by weigh of diethyl ene glycol
nononet hyl ether acetate were fed to a flask equipped with a cooling tube

and a stirresmpBOspagt 51hy, Wwergbh, of,eiiebhhaahyl bl aak @highkbnZsparts by
wei ght of N-phenyl mal ei m de, 20 parts by wei ght of benzyl nethacryl ate,
18.8 parts by weight of styrene and 3 parts 10 by wei ght of a-nethylstyrene

di mer (chainC%ﬁ Q?é@iv89§9£ihe§§EeEkQﬁglEeg to the flask, the inside of the
, t

flask was substituted by nitrogen resulting mxture was stirred
gently, and the ob2 ab pedtisdayg wiedghsod fii, @ ~\werohiedtssb ety B88Q ttidl band

pol ynmeri zed by maintaining that tenperature for 3 hours. 15 The reaction
Dol ut  on Swas2¢ heHeEat BY Hp gBoet BUsthuiensy Sldegnfogonethy ] echier

2,2' -azobi si g0BHAYE G 4 i WBSa sk RRA pritldl WARK ZaldOTH M@ Y LAgr
continued for 1 hour to obtain a resin solution (solid content of 33.2

w 9% . This rasitirtexd 3A pavrios byivedghtmft arthacmyldic 2cid, Tl 2 pests was
20 designated as resin_(ph-2). | si.on.tes Conparative ample 2 The
g d Somoly Tty OF N Aheny PR Po0k" 22O B Artopd AFET: o REn g ke
substrate h%éﬂﬁaéﬂyﬁ&@@,fthprértﬁrB}#teWéEQﬁtt Be ekytpe QBdSQdF'eUﬂ:isonS on

the surface with a spin coater and le in a clean roomat 23C for 12 hours

to be drited by weigbtfof neamedhylagyrehm dien (hhsisubsenaferwagenter sed
the coating “Freniiel Esaprot 5S STasnrvode diedde 854S G fds fiim
were fornmed snbatsodaedllagnstibsderdf eche 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 Si0O, 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
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66 in the same manner as in Conparative Exanple 2 except that the liquid
conpositions (R1) to (R 20) were used in place of the liquid conposition
(r-1). Wen the substrates were inmmersed in 100 cc of propylene 5 glycol
mononet hyl ether acetate for 2 mnutes, ¢he coating filnms were conpletely
di ssol ved. Conparative Exanple 3 Aliquid conposition (r-2) was prepared in
the sane 10 dreiMElsapfe inf&nﬁ@’fp&[‘;atihveoﬁFaﬂ‘Ethé exefpl et habxéBpparhst by

wei ght of the resin (b-2) was used in place of the resin (b-1) Thereafter,
a coating fithe WdsI¥ist mRas id it (-d9s tosyBsiPat e vEedsafePhaffer as
i n Conparatiy, : e,;liquid conposition (r-2) was used
in place 15(€$tﬁﬁgqﬁ#§ﬁﬁ% %o %%}%?gﬁ EP i%f When the substrate was i mrersed
in 100 cc of propwlenethglsuddt ravesethylimeidreredtatiaitect arf gropyplérs, t he
coating _film was not diﬁéﬁ}ved conpl etely and a Iarge anount of foreign

matter was <ESFQh MMONSHH 1 STPICEASTRTS &9 2CBrPHF&Fr vEREXGAPFERI The
l'i qui d conpos] {ONydfe 1doMebe 8P| 89s£813§0da gl ass substrate having an
Si02 filmfor preventing the elution of 25 sodiumions on the surface by
usi ng the TR63210S-CL (trade nane) slit nozzle type coating device for color

filters of Tokyo ka 0 Co., Ltd. and left at normal tenperature for 1
hour to be(ﬁ@?ﬁ%%é?é%?r%g¥%9%$a3coating film Wen the Iiquid conposition
(r-1) was applied A o @ney cottbSomta Gh ags- SHLGL S ap Leph 83 TRE3ZAESs Gheaf t er
the slit nozzle was blow cleaned with propyl ene gl ycol nononet hyl ether

acet at e10i t revmelr s dgpldoaparationt Exeowls dgekeepitgtihast 6rpashsth¥ f or ned

coating fil nx?velﬁgth of the resin (b-2) was used in place 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 liguid 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 liquid composition (r-1) was applied to a soda glass

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 foreignmatter

on the formed coating film.
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Exanples 41 to 60 Wen a coating test was nade in the sanme manner as in
«Conparative Exanple 4 except that the liquid conpositions (R1) to (R-20)
were used in place of the liquid conposition 5 (r-1), they could be applied
wi t hout producing foreign matter on thegformed coating filnms. Conparative
Exanple 5 When a coating test was nmade in the same manner as in 10

Conpar ati ve geless 4eXeepsothat the Iiquid conposition (r-2) was used in
place of the liquid conposition (r-1), foreign matter was produced on the
formed coating filWheih@ CPH@#@HOF@Staw%%tm%d%cltlbrtyhet@émenglamllﬂ%m asui®d not be

fornmed. 68 Ct%[és g t £ONPYS si ng
(A) a pignent, ta%v%ﬁ#%?é sol ugﬁ}ggérﬁg%ﬂae? ﬁ%nlpo(? un%:%ﬂlﬁﬁ%fgpgﬁ%mnoner
and (D) a ra-at) o $RASDY) i were adiechlingehecatef theMegatid ¢dwpaskaionsol ubl e
resin (B) is manufactured through _the I|V|n radi cal paol ynerization of a

pol yner i 2abl &~ nsEhEY LWL LE %alﬁ&e REP Yt 1Y £0X§E FRONRE LAY

wei ght in t l%_t ROLNSE VESDE: A0 1 fRasured by gel perneation
chromatograp 4,000 to 10,000, and a MM Mh ratio of 1 to 2.0 wherein M
is a nunber average nol ecul ar weight in terns of polystyrene nmeasured by
gel perneati chromat ra of the alkali-soluble resin (B). 2. The
r adi atl on s Hq’{lae Jr"é‘5’5| ¢ %S%tl on according to claim1, wherein when
the nunber averageyHE ecubalk ivey EQTst &éslrﬁlaa@rm tfe RAMEShuLGRe gRASHr ed by
gel perneation chromatography of the alkali-soluble resin (B) is
repr esedfed ngp#rathee I\E\Xwnpl%tt@oel§¢ephetbakatheséhqmé comppPsiEBpPnis 1 to
2.0. 20 3. T adl e ve resipn conposiLion according, tg,claiml
or 2, wherei Efa%( %1‘?@0 ie (r?eescfgfl ?%? ﬁqlud domp6sttond (r-)°
forelgn matter was produced on the formed coating film and

therefore, a satisfactory coating film could not be formed.



copolymer of a nononer m xture of (bl) an unsaturated carboxylic acid

and/ or an unsaturated carboxylic anhydride and (b2) another unsaturated
conmpound. 25 4. The radiation sensitive resin conposition according to any
one of clainms 1 to 3, wherein the alkali-% | uble resin (B) has a group
represented by the followng forrmula (i) a group represented by the
followng formula (ii) at at |east 30 ane of the termnals of a polyner
chain constituting the alkali-solubleTesin. S 11 Zi- CGS - (i ) wherein
Z' is a hydrogen atom chlorine atom carboxyl group, r 69 cyano group,

al kyl group having 1 to 20 carbon atonms, nonoval ent aronmatic hydrocarbon
group having 6 to 20 carbon atons, nonoval ent heterocyclic group having 3
to 20 carbon 1 .at ofs rad®d dfdtoer seatsars ver rasmpnovapest t jrowupotewi sing GR) - SR,
5 -N(R) 2, -OG fidRentG( Z0)0Rn aCkaOiNERLAblePfe) i ORJQ) a-PED)(R)t2l@rala

pol yner chai mdridngeraredead) iandepgeadephl genant alrkytagtcup dawéngtdrto 18
carbon atons,wladdeginyl group having 2 to 18 carbon atons, nonoval ent

aromati c hydrocar hoe neUR -RAMURG 6 re@ih8 (8Ar DINMALEFSC Olir LRNONELEIH
heterocyclic it ariGumhPENGad 2118 cearhenoat 9FBa apd1 et el P18t OMB), Wi th
the proviso thadsthie@do R AW Bgslal Qe2gneal QPa@éoﬁ§lecﬁg§r t he

monoval ent - araimal e by didsal taﬁ:ag@%g% barengub) trqe;&érg&kp%%@ 0
Conot e e YA RS e 7o e oh ol b B el ence
an '

of m derived ¥tom.ah
welgrnt in terms of polystyrene measured by gel permeation

chromatography of the alkali-soluble resin (B).

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:

ﬁ
Z—-C—Ss— (1)

wherein Z! is a hydrogen atom, chlorine atom, carboxyl group,
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al kane having 1 to 20 carbon atons, group having a valence of mderived
«froman aromatic hydrocarbon having 6 to 20 carbon atons, group having a
val ence of mderived froma heterocyclic 20 conpound having 3 to 20 carbon
atonms and hetero atons or group having ggval ence of mand a polymer chain,
with the proviso that the group having a val ence of mderived from an

al kane havidiginb tfrddéb cag 1 agfoEp h&eisgouPtBaybngazbval aRemsof m
derived froman aromatic hydrocarbon having 6 to 20 carbon 25 atons and the
group havi ndhanars keftle agfomatdet hyddocpginon Jheter beyéngcé denpluddrhani ng 3

to 20 atoms a sbe rr?o%'s\}ailtelﬁteqiete%rbgcr}mliisc %drlfgst %%%rl[ng 32 £ 2goég'b§f1- The

radi ati on sensiti've resi n conposi acco clarm ereéin the
al kal i - sol ukdltoneand KB}ets dmsSbl a Mhhadlenredrbipaughindie Or,vi8R, r adi cal
pol yneri zation of a EOl ymeri zabl e unsat ur at ed conpound usi %)a T 70

t hi ocar b8nyl thi® 2o @ ) Feprés&ERIER by ¢ O Rloni n (Fr H@li )= (1) or (2)
as a nol ecul : I gyt t z%g@é]_t: 11 ) rej g defi ned
in the abovea%E (oérlér-:r)u%') 2( %}n a[)(ﬂlosl an SCI}a{nltr%g(eﬂrDr%?al(lelo?é{%rg#&%%%ngﬁnﬁgyan

al kyl group dradligyll gxouRChaaitonl atonks carooal @noémal | eykényl hgdogpar bon

rou havi 3 to 20 carbon.atons, nonoval ent aromatic hydrocarbon rou
having 6 1o BRI Boh attbAe TP VAN en MRe e PEEMag G Y REIPREP Lo 20

carbon at omepaigh RekANY 8198 g0kaBoitNaMAd & meheyR 18aY R8tefFeyeBRe - N(R) 2

or a polynmer  chain (R’'s are each independently an al kyl group having 1 to
18 carbén a@wonp Ekeny|3 groubd headlbren 2atemd Sardrheherno oatoms honevahent

aromati ¢ hydr.ocarbon ar ving.6-.to 18 carbon _ato ar noval ent
het er ocycl i gtltﬁ' gﬁﬁvﬁf% ﬁéggr%be fgké’&r %Bﬂuliglaa\fjorh% la{ﬁarioetcgfgggt %ﬁ%’}‘s\’/vhen p =
1, or a grouwhdavimgal &t efE6matic hydrocarbon group having 6 to 20

carbon atoms, the monovalent heterocyclic group having 3 to

20 atoms and R may be substituted,

22-<E—s—> G
15 m

wherein 7° is a group having a valence of m derived from an
alkane having 1 to 20 carbon atoms, group having a valence
of mderived froman aromatic hydrocarbon having 6 to 20 carbon
atoms, group having a valence of mderived froma 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
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of p derived froman al kane having 1 to 20 carbon atons, group having a
<val ence of p derived froman aromati c hydrocarbon having 6 to 20 carbon
atons, group having a valence of p derived froma heterocyclic conpound
having 3 to 20 carbon 20 atons and het er-;bhatoms or group having a val ence of
p and a polymer chain when p ? 2, with the proviso that the al kyl group
having 1 t0+2Q 2l Alens ddMpImRPvval Sidsaht &Y by CendYEs eS8 PAG group
having 3 to 20 carbon atonms, thé nonoval'ent aronatic hydrocarbon™group
havi ng 6 tof2emudieboid )atasns(2)t ke 256 mleial antwereglel ocyrt el gagepthavi ng 3
to 20 atons, R, the roup having a val ence of p derived from an al kane
having 1 to 20,carb atqnms, the group having a valence of p derived from
an aromatic hyd ar n(#}a i 6 t@ 20 carbon atonms and the group having a
val ence of p defilved™rc tero 13)c| ic 30 conpound having 3 to 20 atons
may be substituted, 71 S/Z2~C-S-R2) (2) /m wherein Z2 and mare as
defined in \he.ahovenf bmil dsltideq PRI LiSoaD Allotly greLp Navipdyd to 20
carbon atons, “nmonoval ent al 1 cyclic hydrocarbon group having to car bon
5 at ons, 5 nDrAeMalget odfr aneti molredr aadr RO grampa Heyl ngrdup hPPingar bhamn at ons,
nonoval ent heterocyclic group having 3 to 20 carbon_atons and hetero atons,
or nonoval eft0 GEFHPThAAF MeROVagent RV eI1G BElyAerTRARI FXPRPs are
each | ndepenggntlyysan, alokyd- BbA U i RBnbvhdehE LAORAN; AR/ ocdha keny|
group having 2 to 18 carbon atons, nonoval ent aromatic hydrocarbon group
havi ng 6 t o gi®upahaoringt 6nsoc020 cariomal sermsde tnerromyecl érct gredgrdmpa e 3 to 18
carbon atons_and _het.ero _atons w th the cFrOVi s§ t hat the al kyl group

having 1 t o BEERMBONRR ohe-C t4fe FRIRRAI TS 370 diF Ee4S ?ﬁlﬂmﬁcﬁrgon group
havi ng 8ot 0 hRA IR a4 hhHengDNOR2! e8k, a7 0Bl be AYSE PEFREP UL PUP

having 6 to 20 carbon atons, the
(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
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,



nonoval ent heterocyclic group having 3 to 20 atons and R may be
substituted. 20 6. A nethod of preparing the radiation sensitive resin
conposition of any one of clains 1 to 5, conprising the step of: mxing the
al kal i -soluble resin (B), the polyfunctional nononer (C) and the radiation
sensitive radical generator 25 (D) with7a8 pigment dispersion obtained by

m xi ng and di spersing a pignent (A in a solvent in the presence of a

di spersant while it & ground. 7. The radiation sensitive resin conposition
according 30 to .any dhe of CE ime 1 to 5 which is used for color filters. 72
8. Acolor fil CredSTTBM|t he (22di ati on sensitive resin conposition of
claim7. 9. Acolonnliquid crystal display device conprising the 5 color

filter of claim8, 2 _ . .
wherein Z° and m are as defined in the above formula (ii),
and R® is an alkyl group having 1 to 20 carbon atoms,
monovalent alicyclic hydrocarbon group having 3 to 20 carbon

5 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,

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 method of preparing the radiation sensitive resin
composition of any one of claims 1 to 5, comprising the step
of:

mixing the alkali-soluble resin (B), the polyfunctional
monomer (C) and the radiation sensitive radical generator

25 (D) with a pigment dispersion obtained by mixing and
dispersing a pigment (A) in a solvent in the presence of a

dispersant while it is ground.

7. The radiation sensitive resin composition according

3g O any one of claims 1 to 5 which is used for color filters.
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8. A color filter formed from the radiation sensitive

resin composition of claim 7.

9. A color liquid crystal display device comprising the

5 color filter of claim 8.



