- 1 RADI ATI ON SENSI TI VE RESI N COVPCSI TI ON FOR FORM NG COLORED LAYER AND
COLOR FI LTER BACKGROUND OF THE I NVENTION Field of the Invention [0001] The
present invention relates to a radiation- sensitive resin conposition used
in the formation of a colored |ayer fo? a color filter used in a

transm ssive or reflective color liquid crystal display device, a color

i magi ng tube elenent and the like, a color filter having a colored |ayer
formed usi NRADIRTION SENSITI¥YENRESINeCOMBOASITDONOEORI PORMANG @OLOREDI
crystal display device provided with the color filter. Description of the
Rel ated Art [0002] As a net IXHRORANDOAALOR FIIARR filter using a colored
radi ati on-sensitive resin conposition, a nmethod including formng a coating
of a colored radiation- sensitive resin conposition on a substrate or on a
substrate on which a light shielding |layer of a desired pattern is forned
bef orehand, irradiating itBRKEROVEL @Fi THEt BNGEYHI@Nphot omask havi ng a
desired pattern shape (hereinafter, referred to as "exposure"), devel oping
it by an alkalddefetbpefnvyendierol ve and renove unexposed portions, and

t hen perform ng Fost - 2 baking by a clean oven or a hot plate to obtain

pi xel s of [0001

The present invention relates to a radiation-
sensitive resin composition used in the formation of a
colored layer for a color filter used in a transmissive
or reflective color ligquid crystal display device, a
color imaging tube element and the like, a color filter
having a colored layer formed using the radiation-
sensitive resin composition, and a liquid crystal display

device provided with the color filter.

Description of the Related Art
[0002]

As a method for forming a color filter using a
colored radiation-sensitive resin composition, a method
including forming a coating of a colored radiation-
sensitive resin composition on a substrate or on a
substrate on which a light shielding layer of a desired
pattern is formed beforehand, irradiating it with
radiation through a photomask having a desired pattern
shape (hereinafter, referred to as "exposure"),
developing it by an alkali developer to dissolve and

remove unexposed portions, and then performing post-



each color (see, for exanple, JP-A-2000-329929) is known. Since the size of
the substrate used for formng a color filter has been increased in recent
years, a coating method of a colored_radiation-sensitive resin conposition
has been changing froma systemusing a center-dropping spin coater to a
systemusing a slit nozzle having a liquid ejection portion for applying a
colored radi ation-sensitive resin conposition wwith a smaller dianeter. In
the |atter Isdkinqozyle syssenpven c¢ol arkdtrpthbei on-sengini péxeeési nf
conposition remains on the periphery of a nozzle tip end after conpleting
the coati epclueceobor héseeml fodi ematete ( ndPrbvwhe88)32992Ae 1ki kupunej ecti on
portion in many cases, and when this conposition is dried, it drops on a
color filter as Sdmge ftdreeigjrees st asiiiyiake turethalar charmieg & her eby
significantly deteriorating the quality of the color filter. Therefore, a
jet cleani meP¥or &} beeT ngpa PeeRahlAge29tdehl BRCANROY2RESLi P end is usually
performed before coating, however, deterioration of the quality of the

col or fiIte?o%ﬁ%ﬁgcﬂ%ﬁ®0$o@%i@nc%h%§?%nE%@l%ﬁhO%bFen§éFlB@ EEFeBti vel y
prevented, which becones a big factor, of reduction in product yield.

Accor di ngl yCOTRPD} eken t 222 PRci ¢RRRUERI af PPBLT efY SHEMCBF dPEde

radi ati on-sensitive resjn conposition having cleaning performnce by a

cl eani ng sof$RHRY - LHBPIRI PP SCBECLoFALRI FYFEER BSEP8aRi Adlkol vent even

after dryiq%aggfe ﬁggﬂngegafgggiénegggggényggégion for applying a
colored radiation-sensitive resin composition with a
smaller diameter. In the latter slit-nozzle system, a
coloréd radiation-sensitive resin composition remains on
the periphery of a nozzle tip end after completing the
coating due to the small diameter (narrowness) of the
liquid ejection portion in many cases, and when this
composition is dried, it drops on a color filter as dry
foreign substances during the next coating, thereby
significantly deteriorating the quality of the color
filter. Therefore, a jet cleaning for ejecting a
cleaning solvent on a nozzle tip end is usually performed
before coating, however, detericration of the quality of
the color filter due to dry foreign substances can not
yet be effectively prevented, which becomes a big factor
of reduction in product yield.

Accordingly, in order to cope with such a problem, a

colored radiation-sensitive resin compesition having

cleaning performance by a <¢leaning solvent, that is, high



[0003] Further, it has been recently required for a color liquid crystal

di splay device provided with a color filter to have a | onger operating
life, and the demand for burn-in preyegtion capability of a color filter
has been increased nore than ever. Hergin, "burn-in" is a kind of display
failures of a color liquid crystal display device, and is a phenonenon
where an i mage which should not be inherently displayed is displayed on a
screen, or dsbhdki bitwhinea"bhbeaiing solreehappveaygl §fdesptiayeédgohaan i mage to
be inherently displayed. This phenonenon is considered to be caused by

whi ch i npurbheersiehended im vetéenui gearystal is diffused in a liquid
crystal and the potential difference applied for orienting liquid crystal
mol ecul es i 600@3] mai ntained for a fixed period of tine, and it has been
recently revealed that the inpurities are not only those formed during the
product i on of | iFgsithedt ysittalhambaan eeant 1y Hoxaiged e roeker f or ned
color filter, In_ addition,  as_disclosed in, for _exanple, JP-A-2000-329929,
it is knowiqwbd ¢¥yseabifiberlay deviaerencelpednehtnpar f@yoFor prevention
of "burn-in", however, there is also a possibility that inmpurities are
derived frofdterHoreniave od hepnIRanCpEERehtS Lhfar candrele demand

radi ati on-sensitive - 4 resin conposition, and therefore it cannot be said
that it isfQUIPPEreh? RECGRTYIPRCY3R@R:{ heY pPEndnEopafi fylteThBRrEf ore, the

devel opnment, of a, further _inproved
been increased more than ever.

Herein, "burn-in" is a kind of display failures of a
color liquid crystal display device, and is a phenomenon
where an image which should not be inherently displayed
is displayed on a screen, or black or white "haze" is
overlappingly displayed on an image to be inherently
displayed. This phenomenon is considered to be caused by
which impurities charged in a liquid crystal is diffused
in a liquid crystal and the potential difference applied
for orienting liquid crystal molecules is not maintained
for a fixed period of time, and it has been recently
revealed that the impurities are not only those formed
during the production of liguid crystal molecules but
those eluted from the formed color filter. In addition,
as disclosed in, for example, JP-A-2000-3299%29, it is
known that it is effective to increase pigment purity for
prevention of "burn-in", however, there is also a
possibility that impurities are derived from components

other than pigments in a colored radiation-sensitive



colored radiation-sensitive resin conposition which satisfies recent high
product yield requirenment during the production of a color filter and does
not cause "burn-in" has been strongly gemanded. Meanwhile, International
Publication No. WD 07/029871 discloses that a radiation-sensitive resin
conposition containing an al kali-soluble resin which is polynerized using a
di sul fi de conpound such as tetraethylthiuramdisulfide or bis(pyrazol-i-yl-
t hi ocar bonyrgs th sudripeel asom, nehécuhereiwighit connnot | bagsaagenhaks
effective for inproving the solubility in a cleaning solvent after drying
and preventithgls psihfigient Hoeorty iheseasgesuheipedeehpobHdst¥asily cause a
change wth the elapse of tine due to degradation during storage after
synt hesi s and arf@anafongor ythf f@qwqpm@%@ﬁqaﬁmﬂ%helswmms% THE

| NVENTI ON [ 0004] _The_present invention provides a colored radiation-
sensitive realerednpdiatbentorne bt hYAgrastdl ePBROFayeP WRLER can form a
color filter not causing "burn-in" at a high_product vyield, and has high
sol ubi ity $aFEEleantaeensol V3Rt PEORRCRI YRR L Gr YAl rBFeRhedrr kBY The
present invention_al so provides f radi ati on-sensitive resin - 5
conposi ti onRrPFART PR bl drea! Phykt L WAT cAPdoAPEF ndCanCadPRal i - sol ubl e
resin nore suitab)e for Ss productjion_.b siing a di sul fi de conpound
havi ng good Rt atd’ stabiPeey S%E°%9%¥I%%%?%$895ight control ling agent.

Meanwhile, International Publication No. WO
07/029871 discloses that a radiation-sensitive resin
composition containing an alkali-soluble resin which is
polymerized using a disulfide compound such as
tetraethylthiuram disulfide or bis(pyrazol-1i-yl-
thiocarbonyl) disulfide as a molecular weight controlling
agent is effective for improving the soclubility in a
cleaning solvent after drying and preventing "burn-in".
However, these disulfide compounds easily cause a change
with the elapse of time due to degradation during storage

after synthesis and are thus very difficult to be handled.

SUMMARY OF THE INVENTION
[C004]

The present invention provides a colored radiation-
sensitive resin composition for forming a colored layer
which can form a color filter not causing "burn-in" at a
high product yield, and has high solubility in a cleaning
solvent even after drying, or the like. The present

invention also provides a radiation-sensitive resin



[0005] Firstly, the present invention provides a radiation- sensitive resin
conposition for formng a colored |ayer which contains (A) a colorant, (B)
an al kali-soluble resin, (C a polyfungctional nonomer and (D) a

phot opol yneri zation initiator, wherein tThe alkali-soluble resin (B)
contains a copol ynmer produced by polynerizing a polynerizable unsaturated
conpound containing (bl) one or nore selected fromthe group consisting of
pol yner i zabt@npemsaton afed tarhxy| & ccatpred ahalypol yhieechzaphtainasanur at ed
carboxylic acid anhydrides in the presence of a conmpound represented by the
fol | owi ng fakkal b fa)ublmere eim nexs opedtdbier fonsnagsedrraduabipnebEnt
invention neans a |ayer_containing a pixel and/or a black matrix. [0006] S
Sl 1l zZl-'g&ns-s T ilhide)conpogrf havsing ngead seehaga stabiritind z2
represent an al kyl group having 4 to 18 carbon atons or an optionally
substit ut ed®s berdglegibp eIl eComtepbhtetit 29eNeach ot her. [0008]

Secondly, the present invention provides a color filter provided with a

col ored Iayé@o ¥ med using the radiation-sensitive resin conposition for

formng the ) . . : o
Firstly, the present invention provides a radiation-

sensitive resin composition for forming a colored layer
which contains {(A) a colorant, (B) an alkali-scluble
resin, (C) a polyfunctional moncomer and (D} a
photopolymerization initiator, wherein the alkali-soluble
resin (B) contains a copolymer produced by polymerizing a
pelymerizable unsaturated compound containing (bl) one or
more selected from the group consisting of polymerizable
unsaturated carboxylic acids and polymerizable
unsaturated carboxylic acid anhydrides in the presence of
a compound represented by the following formula (1).

The term "colored layer" as used in the present
invention means a layer containing a pixel and/or a black
matrix.

[0006]

S S
. ] )
7'—s—C—S—S—C—s—22 (1)

[0007]



colored layer. [0009] Thirdly, the present invention provides a color
liquid crystal display device provided with the color filter. [0010] The
radi ati on-sensitive resin conposition_fgr_ form ng the colored | ayer of the
present invention can provide a color Tilter not causing "burn-in" at a
hi gh product yield, and has high solubility in a cleaning solvent even
after drying, and therefore is also suitable, for exanple, for application
by a slit rbzzitee DEWAMI1ED DESCR RHAON OEePHESENYNERTERK L0 HlupHer ei naf t er,
the present invention will be described in detail. Radiation-sensitive
Resi n Conpasytimn 4 oro Fod ntago@ol dteds dnyan opfApndblyranbstit@itedhe
colorant in the present inventionis not limted and may be any of a
pi gment, a hiyezwol group wed ot okhdgprendenterof heselheptheince col or
devel opment with high purity and high |ight transmttance, or high Iight
shielding R®pekty and high heat resistance are required for a color

i and an organjic pignent or carbon black is

filter, a pignent is preferred,

nor e preferred.ﬁB@%ﬁﬁ%@ Gfhe RE &F N IO RTHHEN RERYLARS cdrifotids
filter provided with a colored iayer formed using the
radiation-sensitive resin composition for forming the
colored layer.
[o009]

Thirdly, the present invention provides a color
liquid crystal display device provided with the color
filter.

[0010]

The radiation-sensitive resin composition for
forming the colored layer of the present invention can
provide a color filter not causing "burn-in" at a high
product yield, and has high solubility in a cleaning
solvent even after drying, and therefore is also suitable,
for example, for application by a slit nozzle.

DETAILED DESCRIPTION OF THE INVNEITON
[C011]

Hereinafter, the present invention will be described
in detail.

Radiation-sensitive Resin Composition for Forming Colored
Layer

- (A) Colorant -



classified into a pigment in terns of Color Index, and specifically those
having the following Color Index (C.1.) Nunber |ike below [0012] C.I.
Pigment Yellow 12, C.I. Pignent YEIIOM/4SL C.l. Pignent Yellow 14, C. |
Pigment Yellow 17, C. 1. Pigment Yellow 20, C I. Pignment Yellow 24, C. |
Pigment Yellow 31, C . Pignment Yellow 55, C 1. Pignent Yellow 83, C. |
Pignent Yellow 93, CI. Pignent Yellow 109, C. I. Pignent Yellow 110, C.I.
Pi gnent Yel | ow I3& c@lloraRitgnentth¥eldmeertt39nvardtid®i gnemotyel ik d®0, C. 1.
Pignment Yellow 153, C. 1. Pignent Yellow 154, C. 1. Pignent Yellow 155, C. I
Pi gnent Yeldmow nds6,beC. dny Rvfnerpidgtedhow 4638ye apd & hatuPhgnenlo¥ehfow 180,
C.l. Pignent Yellow 211; [0013] C.I. Pigment Oange 5, C I. Pignent O ange
13, C.|. Pugresr, Gewrieen4d, shice phpende® appesRd, wOth, hpghneutriter ange
34, C.I. Pigment Orange 36, C. |I. Pignent Orange 38, C.I. Pigment Orange 40,
C.l. Pi grrerﬂncolamjze Yghte, tFranST!BltW@@@ntoO}éh@]é ysght. shielgdaest Orange 49,
C.l. Pigment Oange 61, C 1. Pignent Orange 64, C. | ment Orange 68,
C.|. PigneRrepege amd igh ¢$©%Eﬁ@5€¥%%@%e7ireC¥¢QU1F¢§n§ﬁ¥ & ange 72,
Cl. Pi grrent Orange. 73 and C |I. Pignment Orange_74; [0014] C.|. Pignent Red
1, C 1. PigiReH R%dltzercﬁt DHReRNt 1S RRRCECTTER, ®Rgn@RtORBANIY?, C I.
Pignent Red 31, C.I.

pigment or carbon black is more preferred.

Examples of the organic pigment include compounds
classified into a pigment in terms of Color Index, and
specifically those having the following Color Index
(C.I.) Number like below.

[0012]

C.I. Pigment Yellow 12, C.I. Pigment Yellow 13, C.TI.
Pigment Yellow 14, C.I. Pigment Yellow 17, C.I. Pigment
Yellow 20, C.I. Pigment Yellow 24, C.I. Pigment Yellow 31,
C.I. Pigment Yellow 55, C.I. Pigment Yellow 83, C.I.
Pigment Yellow 93, C.I. Pigment Yellow 109, C.I. Pigment
Yellow 110, C.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 180, C.I. Pigment Yellow 211;

[0013]

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 Red 32, C.I. Pigment Red 41, C. |I. Pignment Red 122, C.1. Pignent Red
123, C.I. Pignent Red 144, C 1. Pignent Red 149, C. |I. Pignent Red 166, C.|
Pigment Red 168, C. 1. Pignent Red 170,,C. |I. Pignent Red 171, C. |. Pignent

Red 175, C. 1. Pignent Red 176, C. 1. Pi%nent Red 177, C. 1. Pignment Red 178,
C.l. Pignment Red 179, C. 1. Pignent Red 180, C . Pignent Red 185, C.I
Pignent Red 187, C.I. Pignment Red 202, CI. Pignent Red 206, C.|. Pignent

Red 207, QigményremniRed 0. T |IPifhemendriede 242, C.I. PPpggasht Red 220,
C.l. Pignent Red 221, C.I. Pignent Red 224, C.I. Pignent Red 242, C.I.

Pi gment Redxrgje ®1, CH gnergneRE Q5ANIE, $4, P?gﬁen?lﬁléan%@ra@g? 6ﬁrrgrrent
Red 262, C. |. Pignent Red 264 and C. 1. Pignment Red 272; [0015] C.I.

Pi gnent Vi F e . 1Pigment MR R W ol 6t I19Pigment @r@ﬂeﬁt”ﬁ ofel-23, CI.
Pigment Violet 29, C. 1. Pigment Violet 32, CI. gnent Violet 36 and C. 1.
Pi gment Vi dPEgmens;Orange (72, ®j fneRiomeRe 95ange| 73 prBfeRt I8l ue 15:3, C. 1.
Pignent Blue 15:4, CI. Pignent Blue 15:6, C 1. Pignent Blue 60 and C. |

Pi gment Blu%lﬁmﬁn?iqra¢$% Ht Green 7, C.I. Pignent Green 36 and C.|

Pi gnent En 58 C.I. Pignent Brown 23 and C.1. Pignent Brown 25; and C.I.
Pi gnent BI at%0%%hnd C 1. Pignent Black 7. [0016] Among these organic

ignments, it is referred to : .
P9 ’ é) Pigment Red 1, C.I. Pigment Red 2, C.I. Pigment

Red 5, C.I. Pigment Red 17, C.I. Pigment Red 31, C.I.
Pigment Red 32, C.I. Pigment Red 41, C.I. Pigment Red 122,
C.I. Pigment Red 123, C.I. Pigment Red 144, C.I. Pigment
Red 149, C.I. Pigment Red 166, C.I. Pigment Red 168, C.I.
Pigment Red 170, C.I. Pigment Red 171, C.I. Pigment Red
175, C.I. Pigment Red 176, C.I. Pigment Red 177, C.I.
Pigment Red 178, C.I. Pigment Red 179, C.I. Pigment Red
180, C.I. Pigment Red 185, C.I. Pigment Red 187, C.I.
Pigment Red 202, C.I. Pigment Red 206, C.I. Pigment Red
207, C.I. Pigment Red 209, C.I. Pigment Red 214, C.TI.
Pigment Red 220, C.I. Pigment Red 221, C.I. Pigment Red
224, C.I. Pigment Red 242, C.I. Pigment Red 243, C.I.
Pigment Red 254, C.I. Pigment Red 255, C.I. Pigment Red
262, C.I. Pigment Red 264 and C.I. Pigment Red 272;
[0015]

C.I. Pigment Violet 1, C.I. Pigment Violet 19, C.I.
Pigment Violet 23, C.I. Pigment Vieclet 29, C.I. Pigment
Violet 32, C.I. Pigment Violet 36 and C.I. Pigment Vioclet

38;



sel ect at |east one of the group consisting of C.1. Pignment Yellow 83, C.I.
Pignent Yellow 138, C.I. Pignent Yellow 139, CI. Pignent Yellow 150, C.I.
Pigment Yellow 180, C. 1. Pignent Red_l;?L C. 1. Pigment Red 242, C. |

Pigment Red 254, C. 1. Pignent Blue 15:37 C. I. Pignent Blue 15:4, C. |

Pigment Blue 15:6, C. 1. Pigment Geen 7, CI. Pignment Geen 36, C. 1.

Pignent Green 58; and C.I. Pignent Violet 23, C|I. Pignent Blue 60 and C. |
Pi gnent Bl ue 8@..IThéigmgart @lpiggrient € can Bionsed beiaised: 3i ngly. or as a
m xture of two or nore thereof, and although an organic pignment and carbon
bl ack can afsgnéyet kel Ford, uSel - abigngani Blpeghent. i €. prePégabBhny used when
formng a pixel, and two or nore organic pigments and/or carbon blacks are
pref erabl y B¢l &thednd of i ngPEomeRekBhaer8®; [0017] Wien the colorant is a
pigment in the present invention, the conposition is preferably prepared by
- 10 nixing and di-sgar@ey Heqt gherft- I n BEWHNVediresh tHe apfeSehce of a
di spersant, while pulverizing, for exanple, wusing a beads mll or a rol

mll to forfAE§igrerren d?&persion fluid, adding the |ater described
conponents (B), (O and (D), and additional_solvents and |ater described

ot her additives Gd r dd@EmMeEt BF XM < Didifbrit- T di REERorBFIWR 2° artP%i xi ng
them [0018) = A the disRSIsaf. 4o I Prepal] Mo ths P!
[0016]

Among these organic pigments, it is preferred to
select at least one of the group consisting of C.T.
Pigment Yellow 83, C.I. Pigment Yellow 138, C.I. Pigment
Yellow 139, C.I. Pigment Yellow 150, C.I. Pigment Yellow
180, C.I. Pigment Red 177, C.I. Pigment Red 242, C.TI.
Pigment Red 254, C.I. Pigment Blue 15:3, 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 Green 58; and C.TI.
Pigment Violet 23, C.I. Pigment Blue 60 and C.I. Pigment
Blue 80.

The organic pigments can be used be used singly or
as a mixture of two or more thereof, and although an
organic pigment and carben black can also be mixed for
use, an organic pigment is preferably used when forming a
pixel, and two or more organic pigments and/or carbon
blacks are preferably used when forming a black matrix.
[0017]

When the colorant is a pigment in the present

invention, the composition is preferably prepared by



di spersion fluid, a cationic, anionic, nonionic or anphoteric dispersant,
for exanple, can be appropriately used. Nonethel ess, a dispersant
cont ai ning a conpound having a urethag% bond (hereinafter, referred to as
"ur et hane- based di spersant”) is preferred. The urethane bond is generally
represented by the formula RRNHCOO R (however, R and R are nonoval ent or
pol yval ent, aliphatic, alicyclic or aromatic organic group, and the

pol yval ent mirgard cugt cljsperd ung hiele i greethiedih oa asglvept hawi ngeanot her

ur et hane bond or other groups), and can be present in a |lipophilic group
and/ or a IpxEsgphde ief @ cdisper sart urdthbaepbbvedi zigger Sant exenplen a nmain
chain and/or a side chain of a urethane-based dispersant, and one or nore
ur et hane bordnTah WRage aseht of e thel liret hhneo bberd @i Bpgneaht. Wien two or
more urethane bonds can be present in the urethane-based dispersant, each
of the uretdFRelrrs Heyide adRiRGneherlaey féeepribed gompppends Exanpl es
of such a urethane-based di spersant include reaction products of

di i socyanat 85 antfloranq i {Blocyaifat3ddini eme hot QEEeRES ABYi AYLAT hydr oxyl group
at one end and/ or ol yest ers_havi ng hydroxyl groups at both ends. Exanples
of the dii§8§?§ﬁ%@%§ ??Rﬁ%m%ﬂ%&%%Ye%r%%a¥¢%UlH$@s%%y%ﬁh?eElgﬂ%ﬂtas benzene
diisocyanah;s such, as ﬁen ene-|, 3-dji socyanate and

benzene- | , ARGy Ahat 8119 ¢ ARR MBI RS oty Nat es such as
toIuene-2,4T&B£§Pcyanate,

As the dispersant used for preparing the pigment
dispersion fluid, a c¢ationic, anionic, nonionic or
amphoteric dispersant, for example, can be appropriately
used. Nonetheless, a dispersant containing a compound
having a urethane bond (hereinafter, referred to as
"urethane-based dispersant") is preferred.

The urethane bond is generally represented by the
formula R-NH-COO-R' (however, R and R' are monovalent or
polyvalent, aliphatic, alicyclic or aromatic organic
group, and the polyvalent organic group is further
attached to a group having ancther urethane bond or cother
groups), and can be present in a lipophilic group and/or
a hydrophilic group in the urethane-based dispersant, or
on a main chain and/or a side chain of a urethane-based
dispersant, and one or more urethane bonds can be present
in the urethane-based dispersant. When two or more
urethane bonds can be present in the urethane-based
dispersant, each of the urethane bonds may be the same or

different.



t ol uene- 2, 5-di i socyanate, toluene-2,6-diisocyanate and
t ol uene- 3, 5-di i socyanate; and xyl ene diisocyanates such as
1, 2-xyl ene-3, 5-di i socyanate, 1, 2-xylene-3,6- diisocyanate,
1, 3-xyl ene- 2, 4-di i socyanate, 1, 3-xylené-" 2,5-diisocyanate,
1, 3-xyl ene- 4, 6-di i socyanate, 1,4- xylene-2,5-diisocyanate and
1, 4-xyl ene- 2, 6-dii socyanate. [00201 Exanples of the triisocyanates include
other aronBt0X®ltriisocyanates such as benzene triisocyanates such as
benzene-1,2,4-triisocyanate, benzene-1,2,5- triisocyanate and
benzene- 1, 3, 5- t ExaswpdEangtle suddl gengethdrisd@aathidspaicganls inciude
tol uene-2, 3,5-triisocyanate, toluene-2,3,6-triisocyanate,
t ol uene- 2, £FReFIB RFRMMES ahdlibieerrnatas candi ¢Eokyahapeyanatiesyl ene
triisocyanates such as 1, 2-xylene-3,4,5-triisocyanate,
1, 2- xyl ene-Bl i @ekyssryaneing 3 kydeesyd graupt afjgveyandt and/or
1,3-xylene-2,4,6-triisocyanate, 1,3 - 12 - xylene-4,5,6-triisocyanate,
1, 4- xy| ene-BO /SRt 9%  RSGIRMH HEBRRY 4, FERYP R Rt 203tB- eRffsocyanat e. These
di i socyanates and triisogégn tes can be each used inql or as a m xture of
two or nore thef&GMP LS ts Sipi SCYFRR YRS %ﬂ%@% i HP2 HSr oxy
group at one end and/or the polyesters hayving hydroxyl groups at both ends
i ncl ude pol %&ﬁ?ﬁﬁﬂ??ﬁﬁﬂ?ﬂﬁhi?ﬁmﬁ%&?@n%rgﬁbsgﬁyg%ﬁﬁe n QSP gﬁdroxyl gr oups
both ends sych, &% POl YEAPLOLAGL ones, eV 00, 8, DyEr 9xxl s Gr.8yRnateone end or
toluene diisocyanates such as toluene-2,4-diisocyanate,
toluene-2,5-diisocyanate, toluene-2,6-diisocyanate and
toluene-3,5-diisocyanate; and xylene diisocyanates such
as 1,2-xylene-3,5-diisocyanate, 1,2-xylene-3,6-
diisocyanate, 1,3-xylene-2,4-diisocyanate, 1,3-xylene-
2,5-diisocyanate, 1,3-xylene-4,6-diisocyanate, 1,4-
Xylene-2,5-diisocyanate and 1,4-xylene-2,6-diisocyanate.
[0020]
Examples of the triisocyanates include other
aromatic triisocyanates such as benzene triisocyanates
such as benzene-1,2,4-triisccyanate, benzene-1,2,5-
triisocyanate and benzene-1,3,5-triisocyanate; toluene
triisocyanates such as toluene-2,3,5-triisocyanate,
toluene-2,3,6-triisocyanate, toluene-2,4,5-triisocyanate
and toluene-2,4,6-triisocyanate; and xylene
triisocyanates such as 1,2-xylene-3,4,5-triisocyanate,

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

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



hydr oxyl groups both ends, polyval erol actones having a hydroxyl group at
one end or hydroxyl groups both ends, and pol ypropiol actones having a
hydroxyl group at one end or hydroxyl ;groups both ends; and

pol ycondensati on polyesters having a hydroxyl group at one end or hydroxyl
groups both ends such as pol yethyl ene terephthal ate having a hydroxyl group
at one end or hydroxyl groups both ends, and pol ybutyl ene terephthal ate
having a hspdrengd4 o cupt atlseeyamiter hydroxyéngrdupsSbot h ends. These

pol yesters having a hydroxyl group at one end and/or the polyesters having
hydr oxyl griotigsserydoite emed 1 chrxpeerach, dsedtsihgpgyanrats-a ni xture of two
or nore thereof. [0022] As the urethane-based di spersant in the present

i nvention, reactlilesepdddeaayasrtacomad ¢ uilisasepamties camdoreach
triisocyanates with polylactones having a hydroxyl - 13 group at one end
and/ or pol MR dﬁ@%gﬁév?%gﬁ%y@r%k§¢ur%r%ﬁp%w%1Obomﬁr%nﬁgeﬁ?@fpreferred and
reaction products of toluene diisocyanates with pol ycaprol actones having a

hydr oxyl gr Bt one end and/or pol ycapr ol act ones having hydr oxyl groups
at both ends are nore preferred. peC|f|c npl es uch a urethane-based
di spersant incl Eﬂ‘@mpﬁfst roafdél‘f?ar%) Hard et q’&"”{ﬂg aD AL 1F9OUID; sper byk

170 (all produced by. BYK, Cheni e (BY! roduced b FKA Chem cal s BV

(EFKR ), RS oo AbraRiicet BOe K et EEh e B, [V RHOTY L oRaouDs
at both ends include polylactones having a hydroxyl group
at one end or hydroxyl groups both ends such as
polycaprolactones having a hydroxyl group at one end or
hydroxyl groups both ends, polyvalerolactones having a
hydroxyl group at one end or hydroxyl groups both ends,
and polypropiolactones having a hydroxyl group at one end
or hydroxyl groups both ends; and polycondensation
polyesters having a hydroxyl group at one end or hydroxyl
groups both ends such as polyethylene terephthalate
having a hydroxyl group at one end or hydroxyl groups
both ends, and polybutylene terephthalate having a
hydroxyl group at one end or hydroxyl groups both ends.

These pclyesters having a hydroxyl group at one end
and/or the polyesters having hydroxyl groups at both ends
can be each used singly or as a mixture of two or more
thereof.
[0022]
As the urethane-based dispersant in the present

invention, reaction products of aromatic diisocyanates

and/or triisocyanates with polylactones having a hydroxyl



Sol sperse (produced by The Lubrizol Corporation). The urethane-based

di spersant in the present invention has a Mv of usually 5,000 to 50, 000,
and preferably 7,000 to 20,000. The _ur,et hane-based di spersant can be used
singly or as a mxture of two or nore thereof. [0023] Further, a
(meth)acrylic dispersant containing a (co)polyner of (nmeth)acrylic nononers
is also preferred as a dispersant. Specific exanples of such a

(et h) acr ylawoup spercantend rehdider bhylyiadeonasehaPisgehpgko2p00 and

Di sperbyk 2001 (all produced by BYK Chemie (BYK)). The (nmeth)acrylic

di spersant ¢EoupR akscbth ephgs orre asraf i kedr eand rescbionoprodheteof .
[0024] - 14 The anount of the dispersant used when preparing a pignment

di sper si on 91 Wielyene sl $gcvoma pes t Wi by peliyhaprrotaresesphevendbRy 0.5 to
100 parts by weight, nore preferably 1 to 70 parts by wei ght and even nore
pr ef er abl y AYA¥QXBD PepvR By GRe odid #REEYT oo Qaﬁé@¥§0tﬁyeﬁeh§ﬁ%n6f a

pi gnment. Wien_the anount of a dispersant wused exceeds 100 parts by wei ght,
devel opabi IF¥EHFY} HEFOYRk A tre)o e ¢RPRi 168, "PRE aBEeEEBRCdexanpl es of a

sol vent used when preparing a pignent dispersion fluid include those sane
as the sol vent s BEHHLT ISFFMRLIGHET D Fe s Perng ikpfes

dispersant include, by trade name, the series of
Disperbyk 161, Disperbyk 170 (all produced by BYK Chemie
(BYK) ), EFKA (produced by EFKA Chemicals BV (EFKa)),
Disperon (produced by Kusumoto Chemicals, Ltd.), and
Solsperse (produced by The Lubrizol Corporation).

The urethane-based dispersant in the present
invention has a Mw of usually 5,000 to 50,000, and
preferably 7,000 to 20,000.

The urethane-based dispersant can be used singly or
as a mixture of two or more thereof.

[0023]

Further, a (meth)acrylic dispersant containing a
(co)polymer of (meth)acrylic monomers is also preferred
as a dispersant.

Specific examples of such a (meth)acrylic dispersant
include, by trade name, Disperbyk 2000 and Disperbyk 2001
(all produced by BYK Chemie (BYK)).

The (meth)acrylic dispersant can be used singly or
as a mixture of two or more thereof.

[0024]



conpositions of radiation-sensitive resin conpositions. The anmpbunt of the
sol vent used when preparing a pignent dispersion fluid is usually 200 to
1,200 parts by weight and preferably 300 to 1,000 parts by wei ght, based

on 100 parts by weight of a pignment. [0025] Wen a pignment dispersion fluid
is prepared using a bead mll, the preparation can be preferably perforned
by mxing and di spersing a pignent m xed solution containing a pignment, a
sol vent and a diT$eersenintwhifl e heodiigpepndartt wod ivipwatesparindea | i ke, for
exanpl e, using glass beads or titania beads having a dianeter of about 0.5
to 10 mm Imignent chsspersieod i fluhg facteowably bkd@spastashdl wv¢ighd to 80% of
a mll capacity, and the anount of the pignent m xed solution injected is
usual |y abowt D¥F%0 PBOISGILEY n? 1T @phed tharts Rddveisht. t Rerer eat ment tine
- 15 is usually about 2 to 50 hours, and preferably 2 to 25 hours.

Further, WRFEEETARMEN &P sPerRabhs Py veighprapdr eden USPHY a roll nill, the

preparatlon can be referabh¥ performed by treating_a pignent m xed
sol uti on wiyete ¥k Wi @ PG oA THY at ER1GRE t hea SR eOnf QOeRéﬁﬁﬁe usi ng

athreeroll ml|] or a two roll mll. In this case, the roll gap
preferabl y B0 ¥REFE 1eEs2 RIIMERe- sHEET g s G Qfs@alqﬁfs%ﬁﬂm&%
dyn/sec. 1In addition the treatnent tipe is suaII 0 50 hou and

pref er abl y $5% SXCeRfS 100 parts by weight, develo ablilty or

like may be impaired.

In addition, examples of a solvent used when
preparing a pigment dispersion fluid include those same
as the solvents exemplified by the later described liquid
compositions of radiation-sensitive resin compositions.

The amount of the solvent used when preparing a
pigment dispersion fluid is usually 200 to 1,200 parts by
weight and preferably 300 to 1,000 parts by weight, based
on 100 parts by weight of a pigment.

[0025]

When a pigment dispersion fluid is prepared using a
bead mill, the preparation can be preferably performed by
mixing and dispersing a pigment mixed solution containing
a pigment, a solvent and a dispersant while cooling with
cooling water or the like, for example, using glass beads
or titania beads having a diameter of about 0.5 to 10 mm.

In this case, the filling factor of beads is usually
50 to 80% of a mill capacity, and the amount of the
pigment mixed solution injected is usually about 20 to

50% of a mill capacity. In addition, the treatment time



[00261 (B) Alkali-Soluble Resin The alkali-soluble resin in the present
invention includes a resin (hereinafter, referred to as "resin (B)")
contai ning a copolyner (hereinafter, referred to as "copolyner (BlI)")
produced by polynerizing a polynerizabl'e unsaturated conpound (hereinafter,
also referred to as "polynerizabl e unsaturated conpound”) containing (bl)
at | east one selected fromthe group consisting of polynerizable

unsat ur at edi s ardhod1y caleids? amds pohgwes i zamfl epvafarabayed tarBbxylic acid
anhydrides (hereinafter, these conpounds are collectively referred to as
"unsat ur at dePwoFpound (bl)") in the presence of the conpound represented by
the formula (1) (hereinafter, referred to as "nolecul ar weight controlling
agent (1)"). [Gozrher.]ahapyanpicanagit tHeS RN of Bt € ohp RFRPTHET

i ncl ude: unsaturated nonocarboxylic acids such as (neth)acrylic acid,
crotoni c adtRIR-2 It bdbtyli ctheirrerdireipharde Beiarefinsabiyat ed

di carboxylic acids or . anhydrides thereof such as naleic acid, nmaleic
anhydri de, BeRERTreAY, ETSR LM 2 REFBENT {ALBRAT cSAARYHPRAENIERt r aconi ¢
acid, «citraconjc anhydride and nesaconic_acid; triyal ent or_higher

unsat ur at ed“Pot YRArBbRY | FRORERAVALFT SphyHRE dbskE hef 8B e*ample,
monol (et h).act vl oyt el kybiy &Rt 81 So 2o dLva! 8081 Ohina .

In this case, the roll gap is preferably 10 um or
less, and the shearing force is usually about 10° dyn/sec.
In addition, the treatment time is usually 2 to 50 hours,
and preferably 2 to 25 hours.

[002¢6]
- (B} Alkali-Soluble Resin -

The alkali-soluble resin in the present invention
includes a resin (hereinafter, referred to as "resin
(B)") containing a copolymer (hereinafter, referred to as
"copolymer (BI)") produced by polymerizing a
polymerizable unsaturated compound (hereinafter, also
referred to as "polymerizable unsaturated compound")
containing (bl) at least one selected from the group
consisting of polymerizable unsaturated carboxylic acids
and polymerizable unsaturated carboxylic acid anhydrides
(hereinafter, these compounds are collectively referred
to as "unsaturated compound (bl}") in the presence of the
compound represented by the formula (1) (hereinafter,
referred to as "molecular weight controlling agent (1)").

[0027]



hi gher pol ycarboxylic acids such as nono[ 2- (neth)acryl oyl oxyet hyl ]
succi nate and nono[ 2- (neth)acryl oyl oxyethyl] phthal ate; and
nono( et h) acryl ates of a pol yner haanq6a_carboxyI group and a hydroxyl
group on both ends such as w carboxypol'ycaprol act one nono(net h) acryl ate.
[0028] Anong these unsaturated conpounds (bl), (meth)acrylic acid,
nono[ 2- (et h) acryl oyl oxyet hyl] succi nate, w carboxypol ycaprol actone
mono( et h) acryl &@mpdred tofe thiek eirgied yaradfest rasmhpdund héb Lopoigdmede (B1), the
pol ynmeri zabl e unsaturated carboxylic acid and pol ynerizabl e unsaturat ed
carboxylic aci gnsapdieitgs oenaERePBe LisedSidiyIsUar & a mixture of  two
or nore thereof. [0029] - 17 Further, in the copolynmer (Bl), the
unsat ur at ed(megnpouryl {dlgcid, predeombt yapodymerchbdrohchy biheacid
pol ymeri zabl e_unsat ur at ed conpounds pol ynerizable with the unsaturated
compounds (319 qHaramkafaekdi referred to as "unsaturated conpounds (b2)").
Exanpl es of the unsaturated conmpound (b2) include: _aronmatic vinyl conpounds
such as st yr ene W& ERmAck AACEIROR R RSAAR WMo fah¥ARARDX e fehe, p-
hydr oxystyrene, o-hydroxy-a-neth Is%yrene, n}hgdroxy-a-_neth¥Istyrene,
p- hydr oxy- &84 33 dtdkere, 2pidt ﬁ%% C SHMRGRT 8 ci HUMBL IE nFFLEK uene,
n}vinyltoluene,lpr . : . . : . .
itaconic acid, itaconic anhydride, citraconic acid,
citraconic anhydride and mesaconic acid;
trivalent or higher unsaturated polycarboxylic acids
or anhydrides thereof;
mono | (meth)acryloyloxyalkyl] esters of divalent or
higher polycarboxylic acids 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 a hydroxyl group on both ends such as ®-
carboxypolycaprolactone mono{meth)acrylate.
[0028]

Among these unsaturated compounds (bl),

{meth)acrylic acid, mono[2- (meth)acryloyloxyethyl]
succinate, o-carboxypolycaprolactone monc {meth)acrylate
and the like are preferred.

In the copolymer (Bl), the polymerizable unsaturated
carboxylic acid and polymerizable unsaturated carboxylic
acid anhydride can each be used singly or as a mixture of
two or more thereof.

[0029]



vi nyl t ol uene, p-chlorostyrene, o-nethoxystyrene, m nethoxystyrene,
p- met hoxystyrene, o-vinylbenzyl nmethyl ether, mvinyl benzyl
p- vi nyl benzyl nethyl ether, o-vinylbegayL gl ycidyl ether, mvinyl benzyl

gl yci dyl ether and p-vinyl benzyl glyci

nmet hyl et her,

yl ether; indenes such as indene and
1- nmet hyl i ndene; [00301 nacronononers having a (neth)acryl oyl

group at one

end of the polyner nolecular chain (hereinafter, sinply referred to as

"macr onononer s" Fusudieras ipoloyst yoogrd ymepol et hydhe netdgtacrated e,
poly-n-butyl (nmeth)acrylate and polysiloxane; aryl maleinides substituted
at N-posi t icompewtd aol N-ishapiye el &b by deol ywmer hyeld oxypheayhasl ei mi de, N-m

hydr oxyphenyl mal ei m de, N-p-hydroxyphenyl nmal ei m de, N o-

met hy| phenyoeTes 1d 2ih L e\-Un 7t I8 pR@ nyeTeeends deol nprizalgle with

met hyl phenyl mal ei m de, N—o-nethoxxﬁgenylnaleinide,
met hoxypherf§raies ah W B8 PRkt
substituted at N-position_such as N cycl ohexyl mal ei m de;

(meth)acrylate, n-prqopyl (neth)acrylate, i}Eﬁ?pyI(%neﬂggapr
- ung ngt4) ak?

(et h) acryl at e, FARRLAS QfettdeacAddieE ats&st

N- m
x{phen{hene bnaf der . naferrpdeso

[0031]
unsat ur at e arHos3t B FLd (RPMRRUREE h{P2) [het h) acryl ate, et hyl

(meth)acrylate, 2-ethyl hexyl _ (neth)acrylate, 2-hydroxyethyl

0. aromatic vinyl compounds such as styrerne,

a_

| at e, n-butyl
ufe: t-buty

(met h) acryl at e,

methylstyrene, o-hydroxystyrene, m-hydroxystyrene, p-

hydroxystyrene, o-hydroxy-a-methylstyrene, m-hydroxy-o-

methylstyrene, p-hydroxy-a-methylstyrene, p-styrene

sulfonic acid, o-vinyltoluene, m-vinyltoluene, p-

vinyltoluene, p-chlorostyrene, o-methoxystyrene,

m_

methoxystyrene, p-methoxystyrene, o-vinylbenzyl methyl

ether, m-vinylbenzyl methyl ether, p-vinylbenzyl methyl

ether, o-vinylbenzyl glycidyl ether, m-vinylbenzyl

glycidyl ether and p-vinylbenzyl glycidyl ether;

indenes such as indene and l1-methylindene;

[0c030]

macromonomers having a (meth)acryloyl group at one

end of the polymer molecular chain (hereinafter,

simply

referred to as "macromonomers") such as polystyrene,

polymethyl (meth)acrylate, poly-n-butyl (meth)acrylate

and polysiloxane;

aryl maleimides substituted at N-position such as

N-phenylmaleimide, N-o-hydroxyphenyimaleimide, N-m-

hydroxyphenylmaleimide, N-p-hydroxyphenylmaleimide, N-o-

methylphenylmaleimide, N-m-methylphenylmaleimide, N-p-



hydr oxypropyl (nmeth)acrylate, 3-hydroxypropyl (neth)acrylate,

2- hydroxybutyl (neth)acrylate, 3- hydroxybutyl (meth)acryl ate,

4- hydroxybutyl (nmeth)acrylate, allyl ¢meth)acrylate, benzyl

(meth)acryl ate, cyclohexyl (meth)acrylate, phenyl (neth)acryl ate,

2- met hoxyet hyl (neth)acryl ate, 2- phenoxyethyl (neth)acryl ate,

nmet hoxydi et hyl ene glycol (neth)acrylate, nethoxytriethylene glycol

(et h) acr ylegtdy lonsmoMyprabyd @he Nt govt tiemyihery hateimidet xypdi propyl ene
glycol (neth)acrylate, isobornyl (neth)acrylate, o

tricycl o[ 5.metheywleieckrrel Siwyide (ard HY derye tiexyphepyitoaye 3mpAenoxypr opyl
(meth)acrylate, glycerol (nmeth)acrylate and (nmeth)acrylate of ethylene
oxi de addudtalgfimldgma enblut§dosR]N=-pasit ier afweht 28 Bmi noal kyl

car boxyl ates such as 2-_am noethyl (neth)acrylate, 2-dinmethyl am noet hyl
(et h) acr yl el oeamM Tkt Bpyde { net h) acryl ate, 2- di net hyl ani nopr opyl
acrylate, 3-am nopropyl (neth)acrylate and 3-di net hyl am nopr opyl
(neth)acrylERQQIJunsaturated gl yci dyl carboxyl ates such as gl yci dyl

Wiyl bt yrate HRFAFACBORRIREY LAl AF SGRG. Slch ae vi hyl et hyl
oLt e SR gk 1 VS FLIN S YLl cvan de compounds
(meth)acrylate, i-propyl (meth)acrylate, n-butyl
(meth)acrylate, i-butyl (meth)acrylate, sec-butyl
(meth)acrylate, t-butyl (meth)acrylate, 2-ethylhexyl
(meth}acrylate, 2-hydroxyethyl {(meth)acrylate, 2-
hydroxypropyl (meth)acrylate, 3-hydroxypropyl
(meth)acrylate, 2-hydroxybutyl (meth)acrylate, 3-
hydroxybutyl (meth)acrylate, 4-hydroxybutyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, cyclohexyl (meth)acrylate, phenyl
(meth)acrylate, 2-methoxyethyl {(meth)acrylate, 2-
phenoxyethyl (meth)acrylate, methoxydiethylene glycol
(meth)acrylate, methoxytriethylene glycol (meth)acrylate,
methoxypropylene glycol {(meth)acrylate,
methoxydipropylene glycecl (meth)acrylate, isobornyl
(meth)acrylate, tricyclo[5.2.1.0°°]ldecane-8-yl
(meth}acrylate, 2-hydroxy-3-phenoxypropyl (meth)acrylate,
glycerol (meth)acrylate and (meth)acrylate of ethylene

oxide adduct of p-cumylphenol;

[0032]



a-chloroacrylonitrile and vinylidene cyani de; unsaturated am des such as
(meth)acryl am de, a chloroacrylam de and N-2-hydroxyethyl (neth)acrylam de;
and al i phatic conjugated dienes such_aggql, 3-butadi ene, isoprene,

chl oroprene and i soprene sul fonic acid.~ [0033] Anmpng these unsaturated
conpounds (b2), styrene, nmacronononers, maleim des substituted at
N-position, nethyl (neth)acrylate, n-butyl (nmeth)acrylate, 2- ethyl hexyl
(et h) acryl at e, u2shydratgide Bminoaidnt) sempoxtyd ated |guc ms Bacryl at e,
benzyl (neth)acryl ate, phenyl (meth)acryl ate, glycerol m)no(rret h) acryl at e,
(et h) acr ylaaltlélQﬁtlétlhyG@fé'l cﬁ@@él%@muci %1 Rydgmiregolyland the |ike are
preferred, and anong the nacronononers, - pol ystyrene macr onononer and
pol ynet hyl (Nl Freeh ORISR L e#@?%ﬁkﬁ%ﬁY%ﬁFean% anong t he

mal ei m des _substituted at N-position, henyl mal ei i de and N

cycl ohexyl r@l@qﬁﬂ@“&r@%%ﬂ raéﬂryh?ﬁseu AR Shpound (b2) can be used
singly or a mxture o nor e thereof 0034 In the esent

i nvention, &Qﬁteh 'S ¥ aitif’alaf‘}g\% ﬁfgjé?%ql?%%ﬁm%éyjof ?l%hh%‘f)ﬁl’ ?'(BI)
include a copolyner of a no xtur Oa&grel naf t a5 referred to as
"copol ymer (BI - f}){]'s)até‘&ﬁttﬁdmg AGTs at (bl)

sel ected f eréhrBeacgJ:ryoluaf)te

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 c¢yanide compounds such as (meth)acrylonitrile,
a-chloroacrylonitrile and vinylidene cyanide;

unsaturated amides such as (meth)acrylamide, o-
chloroacrylamide and N-2-hydroxyethyl (meth)acrylamide;
and

aliphatic conjugated dienes such as 1,3-butadiene,
isoprene, chloroprene and isoprene sulfonic acid.

[0033]

Among these unsaturated compounds (b2), styrene,
macromonomers, maleimides substituted at N-position,
methyl (meth)acrylate, n-butyl(meth)acrylate, 2-
ethylhexyl (meth}acrylate, 2-hydroxylethyl (meth})acrylate,
allyl (meth)acrylate, benzyl (meth)acrylate, phenyl
(meth)acrylate, glycerol mono (meth)acrylate,
(meth}acrylate of ethylene oxide adduct of p-cumylphenol

and the like are preferred, and among the macromonomers,



consisting of (nmeth)acrylic acid, nono[2- (neth)acryl oyl oxyethyl] succinate
and w car boxypol ycaprol actone nono(neth)acryl ate; at |east one unsaturated
conpound (b2) selected fromthe group 2%oqsisting of pol ystyrene

macr onononer and pol ynet hyl (meth)acryl’ate nacronononer, N-phenyl nal ei m de,
N cycl ohexyl nmal ei m de, 2-hydroxylethyl (nmeth)acrylate, benzyl
(meth)acrylate, glycerol nono(neth)acrylate and (neth)acrylate of ethylene
oxi de addugtolofstpsany Inphenoionoeend dnd thelyapthphalthgtat ategsatene

unsat urated conpound (b2) selected fromthe group consisting of styrene,
met hyl (neti@crondnerer mirtBF¢ierrgdcrandtanony ehdynabginidest h) acryl at e,
allyl (meth)acrylate and henyl (meth)acrylate. [0035] - 21 More

speci fi cal |SubsfortatreEfal M esiErPes Hivheryleapeiyhde 2BE-¥) include a
copol yner of a nonomer mxture (hereinafter, referred to as "copol ymer

(Bl -2)11) ontaisngralediifactig iRreksred- an essential conponent;

further optionally an unsaturated conmpound (bl) containing,

nono[ 2- ( net h) ac YiSoWNGRFSHRAASE SRMRRESk; (k) Jashdte dRednsIrat®d conpound
(b2) selected fromthe group consisting of polystyrene macronononer and

pol ynet hyl F§ret HYRErYrat el n'a drio ibirie? ,%F\%%%%w mal ei ni de,

N-cycl ohexy| mal ei m de, 2-hydroxyl ethyl (meth)acrylate, benzyl

(meth)acryl 1% 4 | ycerol (neth)acrylate and (nmeth)acrylate of ethylene

oxi de adduct Of]ﬁf%ﬁgykﬁg%@ﬁé invention, more specifically,

preferred examples of the copolymer (BI) include a
copoiymer of a monomer mixture (hereinafter, referred to
as "copolymer (BI-1}") containing: at least one
unsaturated compound (bl) selected from the group
consisting of (meth)acrylic acid, mono([2-
(meth)acryloyloxyethyl] succinate and o-
carboxypolycaprolactone mono{meth)acrylate; at least one
unsaturated compound (b2) selected from the group
consisting of polystyrene macromonomer and polymethyl
(meth)acrylate macromonomer, N-phenylmaleimide, N-
cyclohexylmaleimide, 2-hydroxylethyl (meth)acrylate,
benzyl (meth)acrylate, glycerol mono(meth)acrylate and
(meth)acrylate of ethylene oxide adduct of p-cumylphenol;
and further optionally at least one unsaturated compound
{(b2) selected from the group consisting of styrene,
methyl (meth)acrylate, n-butyl{(meth)acrylate, 2-
ethylhexyl {meth)acrylate, allyl (meth)acrylate and
phenyl (meth}acrylate.

[0035]



and further optionally at |east one unsaturated conpound (b2) selected from
the group consisting of styrene, nethyl (neth)acrylate,

n-butyl (meth)acrylate, 2- ethyl hexyl (ggth)acrylate, allyl (meth)acrylate
and phenyl (meth)acrylate. [0036] Exanples of the copol ymer (BI-2)

i nclude: (neth)acrylic acid/2-hydroxylethyl (nmeth)acrylate copolyner,
(meth)acrylic acid/polystyrene macronononer/benzyl (meth)acrylate

copol yner, (net Mpxer ypies 14gicdyigoty metdey Inueeter)rect yxamp lamcrorsromer / benzyl
(nmeth)acrylate copolyner, (neth)acrylic acid/ benzyl (nmeth)acrylate/qglycerol
mono( net h) mp;qlaﬂl@eltoﬁc&ﬂ ywerlncllzcte -3 (PRt Eee Y| 9 achenonay drdxyrEehy|
(neth)acrylate/p en (net acryl ate copolyner (nmeth)acrylic
aci d/ 2- hydr &ea te HFSA @/ 3% v ePROEGRRT v eE 2(?7%t h) acryl ic
aci d/ benzyl (net h) acryl at e/ | ycer ol m)nocﬁ]rret h) acryl at e, copol y

(et h) acr qucﬁlta?elrrbl%‘@ hydt TR 1C (FRtR) T r3P st TP PRz (ﬁ%‘!‘]ﬁ%\@??# ate
copol yner, [0037] (nehygacryllc aci d/ pol ystyrene macr onononer/ 2-

hydr oxyl et T (st B R ARG R yFATROURD p P Y her |

containing mono[2- (meth)acryloyloxyethyl] succinate; at
least one unsaturated compound (b2) selected from the
group consisting of polystyrene macromonomer and
polymethyl (meth)acrylate macromonomer, N-phenylmaleimide,
N-cyclohexylmaleimide, 2-hydroxylethyl (meth)acrylate,
benzyl (meth}acrylate, glycercl (meth)acrylate and
(meth)acrylate of ethylene oxide adduct of p-cumylphenol;
and further optionally at least one unsaturated compound
(b2) selected from the group consisting of styrene,
methyl (meth)acrylate, n-butyl {(meth)acrylate, 2-
ethylhexyl {meth)acrylate, allyl (meth})acrylate and
phenyl {(meth)acrylate.
[0036]

Examples of the copolymer (BI-2} include:

{meth)acrylic acid/2-hydroxylethyl (meth)acrylate
copolymer,

(meth)acrylic acid/polystyrene macromonomer/benzyl
(meth}acrylate copolymer,

(meth)acrylic acid/polymethyl (meth)acrylate
macromonomer/benzyl (meth)acrylate copolymer,

(meth)acrylic acid/benzyl (meth)acrylate/glycerol

mono (meth)acrylate copolymer,



(meth)acrylic acid/polynethyl (nmeth)acrylate macronononer/2-hydroxyl et hyl
(met h) acryl at e/ benzyl (net h) acryl ate copol yner, (nmeth)acrylic

aci d/ N- phenyl mal ei m de/ al | yl (neth)gc5 | at e/ styrene copol yner,
(meth)acrylic acid/ N phenyl nal ei mi de/ bénzyl (meth)acryl ate/styrene
copolynmer, (neth)acrylic acid/ N cyclohexyl mal ei m de/allyl

(met h)acryl at e/ styrene copol yner, (neth)acrylic

aci d/ N- cycl ohexymeghe iaizga/iive mojld / 2(-etdy)cacyrlydtdnye/ st yrene copol ymer
(meth)acrylic acid/ N phenyl nal ei m de/ benzyl (meth)acryl ate/glycerol

nmono( met h) aldradlatay gt iateaveohemipbl (el ) acpglafereetpakyyer ¢

aci d/ N-phenyl mal ei m de/ (net h)acryl ate of ethyl ene oxi de adduct of

p- cumyl phenol / sti{pedhe acaapdicy msrid/Rodagir oxyesttivder yl i ¢

aci d/ nono[ 2- (et h) acryl oyl oxyet hyl ] succi nat e/ benzyl (net h)acryl at e/ gl ycer ol
nono( met h) adsftatac SRV TRt PORRI YIS,

aci d/ nono[ 2- (net h) acryl oyl_oxyet hyl succi nat e/ N- phenyl mal ei m de/ al | yl

(et h) acryl at e/ SMETERSCTYIFS el YH) @&t iac ek ad RNt h)
iggﬁl§ﬁL?T¥§§§3”Jetﬁ?§§¥§T§€ZPﬁ g§{¥$gyfelnlde/benzyl (meth)acryl at e/ styrene

{meth)acrylic acid/2-hydroxylethyl
(meth)acrylate/benzyl (meth)acrylate copoclymer,
[0037]

{(meth)acrylic acid/polystyrene macromonomer/2-
hydroxylethyl (meth)acrylate/benzyl (meth)acrylate
copolymer,

(meth)acrylic acid/polymethyl (meth)acrylate
macromonomer/2-hydroxylethyl
(meth)acrylate/benzyl (meth)acrylate copolymer,

(meth)acrylic acid/N-phenylmaleimide/allyl
{meth)acrylate/styrene copolymer,

(meth)acrylic acid/N-phenylmaleimide/benzyl
(meth)acrylate/styrene copolymer,

(meth)acrylic acid/N-cyclohexylmaleimide/allyl
(meth)acrylate/styrene copolymer,

{meth)acrylic acid/N-cyclohexylmaleimide/benzyl
(meth)acrylate/styrene copolymer,

(meth)acrylic acid/N-phenylmaleimide/benzyl
(meth)acrylate/glycerol mono (meth)acrylate/styrene

copolymer,



(meth)acrylic acid/ nmono[ 2-(neth) acryl oyl oxyet hyl ]

succi nat e/ N-cycl ohexyl mal ei m de/allyl (meth)acryl ate/styrene copol yner,
(meth)acrylic acid/nDno[2-(neth)acryLo&Boxyethyl]

succi nat e/ N- cycl ohexyl mal ei m de/ benzyl ““(met h) acryl at e/ st yrene copol yner,
and (nmeth)acrylic acid/ nmono[ 2- (et h)acryl oyl oxyet hyl ]

succi nat e/ N- phenyl nal ei m de/ benzyl (neth)acryl ate/ gl ycerol

mono( net h) acr yl direftdt) yproend i ac eald/Mempherg03e]l e ifurdereime Bxanptekatod t he
copolymer (BI-1) include: (nmeth)acrylic acid/ w carboxypol ycaprol actone
mono( et h) axf ya tduelens enydersd ddud tep bepzgumy 1 piaencl psthWeneyl at e/ gl ycer ol
nono( et h) acryl ate/ styrene copol yner, (neth)acrylic

aci d/ w car ssxgplamiapr ol act one  nono( net h) acryl at e/ 2- hydr oxyl et hyl
(meth)acrylate copolymer, (nmeth)acrylic acid/ w carboxypol ycaprol act one
mono( met h) at¥8A &l e/ pol yst yrene nacronmononer/ benzyl (neth)acryl ate

copol yner, (neth)acrylic acid/ wca boxyfoléfaprolactone
nono( net h) acr y| d&/5E08 AR YRR/ 2%t @ne YRl & GRb oty |

(meth)acryl ate copol ynmer, (neth)acrylic acid/ w carboxypol ycaprol act one
mono( et h) a%mﬂaq%%ye@%m%ﬁm%ﬁwﬁ%% grererol

mono (meth)acrylate copolymer,

(meth)acryliic acid/mono[2- (meth}acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl (meth)acrylate/styrene
copolymer,

(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/benzyl (meth)acrylate/styrene
copolymer,

(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-cyclohexylmaleimide/allyl
(meth)acrylate/styrene copolymer,

(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-cyclohexylmaleimide/benzyl
(meth)acrylate/styrene copolymer, and

(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/benzyl
(meth)acrylate/glycerol mono (meth)acrylate/styrene
copolymer.

[(0039]
Further, examples of the copolymer (BI-1) include:
(meth)acrylic acid/e-carboxypolycaprolactone

mono (meth)acrylate/N-phenylmaleimide/benzyl



nono( et h) acryl ate copol yner, (neth)acrylic acid/ w carboxypol ycaprol act one
nono( et h) acryl at e/ 2- hydr oxyl et hyl (neth)acryl ate/ phenyl (neth)acryl ate
copol ynmer, (neth)acrylic acid/m#carqu&go[ycaprolactone

nono( et h) acryl at e/ 2- hydr oxyl et hyl (net’h) acryl ate/ styrene copol yner,
(meth)acrylic acid/ w carboxypol ycapr ol act one

nono( et h) acryl at e/ benzyl (nmet h) acryl ate/ gl ycerol nono(neth)acryl ate

copol yner, (mwesth)acryl dtoe 6zl i er chrhaxy fod o ke oy bat enstyrene

nono( et h) acryl at e/ 2- hydroxyl et hyl (neth)acryl at e/ benzyl (et h) acryl ate
copol yner, cqwoa0jerx, 25 (neth)acrylic aci d/ w carboxypol ycaprol act one
nmono( et h) acryl at e/ pol ystyrene macronononer/ 2- hydroxyl et hyl

(et h) acryl at e/ Hewt) @retyl)iac ad iat /e - copobypyes] ydaptd) act ghe c
aci d/ w car boxypol ycaprol actone nono(neth)acryl ate/ pol ynethyl (neth)acryl ate
nacronDnonﬁWQUP?Wﬁﬁh»@@@¥¥@@e/%n@Y@?%&Y¥¢%hElbém@?h?@@rﬁ}@bﬁylate copol yner,

(meth)acrylic acid/ w carboxypol ycaprol act one
mono( net h) &kIBPBMFIN- phenyl mal ei mi de/al Iyl (meth)acryl ate/ styrene

copol ynmer, (nmeth)acrylic acid/ w carboxypol ycaprol act one
nono( met h) acr yl ate/toh) geardl ivalaal if/dief Gk ypolycaprolactone

mono (meth)acrylate/polystyrene macromonomer/benzyl
(meth) acrylate copolymer,
(meth)acrylic acid/w-carboxypolycaprolactone
mono (meth)acrylate/polymethyl {(meth)acrylate
macromonomer/benzyl (meth)acrylate copolymer,
(meth)acrylic acid/e-carboxypolycaprolactone
mono (meth)acrylate/benzyl (meth)acrylate/glycerol
mono (meth)acrylate copolymer,
(meth)acrylic acid/e-carboxypolycaprolactone
mono (meth)acrylate/2-hydroxylethyl (meth)acrylate/phenyl
(meth)acrylate copolymer,
{meth)acrylic acid/w-carboxypolycaprolactone
mono (meth)acrylate/2-hydroxylethyl (meth)acrylate/styrene
copolymer,
(meth)acrylic acid/w-carboxypolycaprolactone
mono (meth)acrylate/benzyl (meth)acrylate/gliycerol
mono (meth)acrylate copolymer,
(meth)acrylic acid/w-carboxypolycaprolactone
mono (meth) acrylate/2-hydroxylethyl
(meth)acrylate/benzyl (meth)acrylate copolymer,

[0040]



(meth)acryl ate/ styrene copol yner, (meth)acrylic

aci d/ w car boxypol ycapr ol act one

nono( et h) acryl at e/ N-cycl ohexyl mal ei m %/qllyl (meth)acryl at e/ styrene
copol ynmer, (neth)acrylic acid/w carboxypol ycaprol act one

nono( et h) acryl at e/ N-cycl ohexyl mal ei m de/ benzyl (nmeth)acryl ate/styrene
copol yner, (neth)acrylic acid/ w carboxypol ycaprol act one

nmono( met h) acr yl gdire/ftli) ploaryilire laeiid /de/ deerizytypd Iggt dy) aeY ad adbred gl ycer o

nono( et h) acryl ate/ styrene copolyner, [0041] (meth)acrylic

aci d/ w- car inypoigidapret v bhep o Finsla Fen ) B¢ yomreRemeno? 2- (et h)
acryl oyl oxyethyl] - 26 - succinate/benzyl (nmeth)acryl ate/ gl ycerol
nono(netroehY@MQﬁxiQﬁﬁmﬂlyH@@Ehxﬁﬁ%Yé%E?z&¢%ZEkIW#V®b®@bE gpel ycapr ol act one
nmono( met h) acryl at e/ nono[ 2- (et h) acryl oyl oxyet hyl ]

succi nat e/ NEQHfEFKISTRd ei mi de/ al |yl (meth)acryl ate/ styrene copol yner,
(meth)acrylic acid/ w carboxypol ycaprol act one

nono( met h) acr yl df&/thg ReTLife 91 Bty o Hyggprolactone

succi nat e/ N- phenyl mal ei m de/ benzyl (neth)acryl ate/styrene copol ymer,
(ot h) acr y RO e i A A LA Rkt Geth) acryidte

A
Succ! nat of AV et Srvpreseraps sy Y e
(meth)acrylate/benzyl (meth)acrylate copolymer,

{meth)acrylic acid/w-carboxypolycaprolactone
mono {meth)acrylate/N-phenylmaleimide/allyl
(meth)acrylate/styrene copolymer,

{(meth)acrylic acid/w-carboxypolycaprolactone
mono (meth)acrylate/N-phenylmaleimide/benzyl
{meth)acrylate/styrene copolymer,

(meth)acrylic acid/w-carboxypolycaprolactone
mono (meth)acrylate/N-cyclohexylmaleimide/allyl
(meth)acrylate/styrene copolymer,

(meth)acrylic acid/w-carboxypolycaprolactone
mono (meth)acrylate/N-cyclohexylmaleimide/benzyl
(meth)acrylate/styrene copolymer,

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

[0041]
(meth)acrylic acid/e-carboxypolycaprolactone

mono (meth)acrylate/mono[2- (meth)acryloyloxyethyl]



(meth)acryl ate/ styrene copol yner, (meth)acrylic

aci d/ w car boxypol ycapr ol actone nono(neth)acryl at e/ nono[ 2- (et h)
acryl oyl oxyethyl] succi nate/ N-cycl ohe %Iqaleinide/benzyl
(meth)acryl at e/ styrene copol yner, and ?neth)acrylic

aci d/ w car boxypol ycaprol act one nono(net h) acryl at e/ nono[ 2- (et h)
acryl oyl oxyethyl] succi nat e/ N-phenyl nal ei m de/ benzyl

(et h) acr ylsateed gl atoefmen apon Ofermet by @cy Vi o &g 5ygeeme  copol yner. [0042] In

t he copolyner (Bl), the copolynerization ratio of the unsaturated conpound
(bl) is pretaratigtll) aoryieve %gopadyreepreferably 5 to 30 wt % and even nore
preferably 10 - 27 to 30 wt % based on the total of unsaturated conpounds.
When t he copol yreeithdricoryliat iag icf/ ¢t thrsapo aredrcbapoune (bi) is | ess
than 1 % there is a tendency that the solubility of the resulting

copol yner inPrh(meiaqryieied Openo (3- geeklebaeay lovil ¢xeebyiét hand, when the
copol ynerization ratio is nmore than 40 wt% _the solubility of the resulting
copol ymer i FReHnAKRA Y -Phrivelwrkeinkde tal by hh (maHy) apBy by REYBEREer n shape
may be inpaired. [0043] Next, a polynerization nmethod for producing the
copol ymer (¥HCW™MET be described. For exanple, the polynerization can be

perfornmed by _ .
(meth)acrylic acid/w-carboxypolycaprolactone

mono (meth)acrylate/monc [2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/benzyl (meth)acrylate/styrene
copolymer,

(meth)acrylic acid/w-carboxypclycaprolactone
mono {meth)acrylate/mono[2- (meth)acryloyloxyethyl]
succinate/N-cyclohexylmaleimide/allyl
(meth)acrylate/styrene copolymer,

{meth)acrylic acid/®-carboxypolycaprolactone
mono (meth)acrylate/mono [2- (meth)acryloyloxyethyl]
succinate/N-cyclohexylmaleimide/benzyl
(meth)acrylate/styrene copolymer, and

{meth)acrylic acid/w-carboxypolycaprolactone
mono {meth)acrylate/mono [2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/benzyl
(meth)acrylate/glycerol mono (meth)acrylate/styrene
copolymer.
[0042]

In the copolymer (BI), the copclymerization ratio of
the unsaturated compound (bl) is preferably 1 to 40 wt%,

more preferably 5 to 30 wt% and even more preferably 10



pol yneri zing a pol ymerizabl e unsaturated conpound constituting the
copolynmer (Bl) using a radical polynerization initiator in a solvent in the
presence of a nolecul ar weight controll,ing agent (1), and thereby a

polymer (Bl) with controlled nol ecul ar "wei ght and nol ecul ar wei ght

di stribution can be obtained. [0044] The nol ecul ar wei ght controlling agent
(1) used for the present invention has a bis(al kyl nercapt o-

t hi ocar bonyld di s wtf% déaedi( bere vt oma L apt cansdi wear ddngdyddgudsi de
structure, and a radiation- sensitive resin conposition containing an

al kal i - sol WBlen thssigeprlamerezalsion 1a o nof g aunsetghatedntrol | ing

agent is effective for inproving the solubility in a - 28 cleaning solvent
after dryi mprRiupt eVeht i ¥y Yarg itharn |1 v addieronis tahet pieeayar wei ght
controlling agent used in the present invention is stable with the el apse
of time, aitlevdie ifehibility wdledhf teeseintMesioRALEART SRofBd, the
resulting alkali-soluble resin has good. quality. [0045] In the formula (1)
represent i ithael RAFEIRET weF gIRCTedTRe ol G Hggarther handadfteds of the

al kyl group having . 4 to 18 carbon atons of Z' or Z2 include an n-butyl

group, a tEBtSAPYNBURE 128 e YAC gt UpPTant f2hekY | WhF oupt®an  n- pentyl
group. an noQctyl, group. AN n-nomyl, groups ARS; fecyl greup; an n-dodecy!
developer is toc high, and thereby the pattern shape may
be impaired.
[0043]

Next, a polymerization method for producing the
copolymer (BI) will be described.

For example, the polymerization can be performed by
polymerizing a polymerizable unsaturated compound
constituting the copolymer (BI) using a radical
polymerization initiator in a solvent in the presence of
a molecular weight controlling agent (1), and thereby a
polymer (BI) with controlled molecular weight and
molecular weight distribution can be obtained.

[0044]

The molecular weight controlling agent (1)} used for
the present invention has a bis(alkylmercapto-
thiocarbonyl)disulfide or bis(benzylmercapto-
thiocarbonyl)disulfide structure, and a radiation-
sensitive resin composition containing an alkali-soluble
resin preduced using this molecular weight controlling

agent is effective for improving the scolubility in a



tetradecyl group, an n-hexadecyl group and an n-octadecyl group. Anong

t hese al kyl groups, an n-hexyl group, an n- pentyl group, an n-octyl group,
an n-decyl group, an n- dodecyl group agd_the | i ke are preferred, and an
n-octyl group, an n-decyl group, an n-dodecyl group and the like are
preferred. Further, exanples of the optionally substituted benzyl group of
Z' or Z2 in the formula (1) include a benzyl group, an o-chl orobenzyl
group, a p-cdlidariokersgdvent Af;enrdoy yanobérpysvemoiny dbproyanbbenzyl
group, an o-nethoxybenzyl group and a p-net hoxybenzyl group. Anong these
optional | y Bussidititey e yilokgaupst %ﬁl%@h29¢n@¥@h%lm§ prenervedgd - 29 In
the polynerjzation, the nolecular weight controlling agent (1) can be used
singly or & &£hf RUAENbfINVRNGIOMDIE $HP O WiHyrtherabaBSeoRE or nore of
ot her nol ecul ar weight control]ling agents, for exanple, a-nethylstyrene

di mrer andit®o |9HSE e tanl Bl $eherticed svgeitetzit althe ol ecul ar
wei ght controlling agent (1£ upon the  polynerization. [0046] . Further, the
pol yneri zatSer et o501 Saet T 2 Limbht i BEEe chRdBuntEf n99he presence of

t he nol ecul ar _ wei ght controlling agent (1) nay take the formof |iving
radi cal pol34AEYiation in which an active radical is

[0045]

In the formula (1) representing the molecular weight
controlling agent (1), examples of the alkyl group having
4 to 18 carbon atoms of Z' or Z° include an n-butyl group,
a t-butyl group, an n-heptyl group, an n-hexyl group, an
n-pentyl group, an n-octyl group, an n-nonyl group, an n-
decyl group, an n-dedecyl group, a t-dodecyl group, an n-
tetradecyl group, an n-hexadecyl group and an n-octadecyl
group.

Among these alkyl groups, an n-hexyl group, an n-
pentyl group, an n-octyl group, an n-decyl group, an n-
dodecyl group and the like are preferred, and an n-cctyl
group, an n-decyl group, an n-dodecyl group and the like
are preferred.

Further, examples of the optionally substituted
benzyl group of 2! or Z? in the formula (1) include a
benzyl group, an o-chlorobenzyl group, a p-chlorobenzyl
group, an o-cyanobenzyl group, a p-cyanobenzyl group, an
o-methoxybenzyl group and a p-methoxybenzyl group.

Among these optionally substituted benzyl groups, a

benzyl group is preferred.



formed at the growi ng end of the polyner chain. Wen the pol ynerization
takes the formof living radical polynerization and the polynerizable
unsaturated conpound contains a conpo%@d_having a functional group which
may deactivate an active radical such as a carboxyl group, the copol yner
(Bl') can also be obtained by esterification for protection of the
functional group followed by deprotection, in order to prevent the grow ng
end from bei ng deadthevatcddmarfi zzaciegsarphe [ideulatheve mghittal pol yneri zati on
initiator is appropriately selected depending on the type of the

pol yner i zabtentunsht inatageronpbundanyskesd, used sxagpyesr abeaevixtnrkude: - 30
azo conpounds such as 2,2'-azobisisobutyronitrile,

2, 2' - azobi ¥2, uwaeligpthyte atkevedfrile), 2,2' -azobis(4-

met hoxy- 2, 4-di net hyl val eronitrile), 4,4'-azobis(4- cyanovaleric acid),

di met hyl - 2, 21- aZoBitsEmans hyds o Gate)ofamtep'm qg-vweideky- 2, 4-

di net hyl val eronitrile); organic peroxides such as benzoyl peroxide, |auroyl
peroxi de, tconitxdbeinxygientat efendexanplei s¢tmpuhyl peyosppciénoasxane; and
redox-type initiators containing hydrogen per oxi de or the oxides and

reduci ng agtifl st - FeRREY L PRISEAR BRI cBRN pdl §FePE ZasEdntParERgE oVt hat e

conpounds such as 2,2'-azobisisobutironitriIe and 2, 2' -
azobi s( 2, 4-BR HeF LAY HSF BT tFPPYO Lt ENPr FRRT el r BRPRNERE
polymerization.
[0046]

Further, the polymerization of a polymerizable
unsaturated compound in the presence of the molecular
weight controlling agent (1) may take the form of living
radical polymerization in which an active radical is
formed at the growing end of the polymer chain.

When the polymerization takes the form of living
radical polymerization and the polymerizable unsaturated
compound contains a compound having a functional group
which may deactivate an active radical such as a carboxyl
group, the copolymer (BI) can alsc be obtained by
esterification for protection of the functional group
followed by deprotection, in order to prevent the growing
end from being deactivated, if necessary.

(0047]

The radical polymerization initiator is
appropriately selected depending on the type of the
polymerizable unsaturated compound used, and examplies

thereof include:



vi ewpoi nt that side reaction products are difficult to be fornmed by oxygen
and the |like. The radical polynerization initiator can be used singly or as
a mxture of two or nore thereof. [0048], Exanples of the solvent used for
the pol ynerization include, propylene~dlycol nonoal kyl ethers such as
propyl ene gl ycol nononet hyl ether and propyl ene glycol nonoethyl ether;
(poly)al kyl ene gl ycol nonoal kyl ether acetates such as ethylene glycol
nononet hyl et hemzac etcatpeuretshyduere agyl2y,col - amrioied igdowt hern dcet b e,
di ethyl ene glycol nononethyl ether acetate, diethylene glycol nonoethyl
et her acet & €' apPyd ehe, gt Jouvttphonkehyhier hee) acet at egzob34 (4propyl ene
glycol nonoethyl ether acetate, dipropylene glycol nononethyl ether
acet at e, armedigropylerding yieol vahernoel iyl lel het, 4tetatkis(pol y) al kyl ene
gl ycol diethers such as diethylene glycol dinethgl et her, diethylene glycol
met hyl et hpyarevrekerit eatidencdyngtloyl o? e2 hydzebhef2-di propyl ene gl ycol
di met hyl ether, dipropylene glycol nethyl ethyl ether and dipropyl ene
gl ycol di etgihtwreplendies) aam@rd, 3lchzals &4 ragydpsyurah; ket ones such as
met hyl ethyl ketone, cycl ohexanone, 2-heptanone and 3- heptanone;
ket oal cohol $iesidhy Hiéa ket bhkl@l cope¥anic epeyoxides such as benzoyl
hydr oxy- 4- net hyl pent ane- 2- one) and_4-hydrox¥-4- ,
perdxide, lauroyl peroxide, "t-bufylperoxypivalate and
1,1-bis(t-butylperoxy)cyclohexane; and redox-type
initiators containing hydrogen peroxide or the oxides and
reducing agents.
Among these radical polymerization initiators, azo
compounds such as 2,2'-azobisisobutyronitrile and 2,2'-
azobis (2,4-dimethylvaleronitrile) are preferred from the
viewpoint that side reaction products are difficult to be
formed by oxygen and the like.
The radical polymerization initiator can be used
singly or as a mixture of two or more thereof.
[0048]
Examples of the solvent used for the polymerization
include, propylene glycol monocalkyl ethers such as
propylene glycol monomethyl ether and propylene glycol
moncethyl ether;
(poly)alkylene glycol monoalkyl ether acetates such
as ethylene glycol monomethyl ether acetate, ethylene
glycol moncethyl ether acetate, diethylene glycol
monomethyl ether acetate, diethylene glyccl monoethyl

ether acetate, propylene glycol monomethyl ether acetate,



met hyl hexane-2-one; [00491 |actic acid alkyl esters such as nethyl |actate
and ethyl lactate; the other esters such as ethyl 2-hydroxy-2- ‘
met hyl propanoat e, ethyl hydroxyacetate, nethyl 2-hydroxy- 3-nethyl butanoate,
met hyl 3- net hoxypropi onate, ethyl 3-'n§9h6xypropionate, met hyl

3- et hoxypropi onate, ethyl 3- ethoxypropionate, ethyl ethoxyacetate,
3-net hyl - 3- net hoxybutyl acetate, 3-nethyl-3-nmethoxybutyl propionate, ethyl

acetate, n-propylerdefBies] imPioPyhy RCetide, adet ey dapebpyBenk- but yl
acetate, n-pentyl formate, i- pentyl acetate, n-butyl propionate, ethyl

butyrate, nylyprepyhombhietiafe, ethdr opydtdHtd yrane, dipbobylehut yratel - 32
nmet hyl pyruvate, ethyl pyruvate, n-propyl pyruvate, nethyl acetoacetate,

et hyl acet aesedetleyhretisdhydcetatoxpbut anoat e; aromati c hydrocarbons such as
t ol uene and xylene; and am des such as N-nethyl pyrrolidone, N, N
di met hyl f or mam dgcaid dYxhldinee tdiytcade tdaim tdee r Honwevtera s tdieetsSlof Vet 1S not
limted to described above. [00501 Anpbng these solvents, fromthe viewoint
that an acfiweol adlinsthyibestinot, débet hyhted dlycoad hevhpy eadiytal
pol ynmeri zation, and fromthe viewpoints of dissolving properties, pignment
di spersi bi letlyer coddetrigy peropegiyesl diethyl ether, dipropylene
glycol dimethyl ether, dipropylene glyccl methyl ethyl
ether and dipropylene glycol diethyl ether;
other ethers such as tetrahydrofuran;
ketones such as methyl ethyl ketone, cyclohexanone,
2-heptanone and 3-heptanone;
ketoalcohols such as diacetone alcohol (i.e. 4-
hydroxy-4-methylpentane-2-one) and 4-hydroxy-4-
methylhexane-2-one;
f0049]
lactic acid alkyl esters such as methyl lactate and
ethyl lactate;
the other esters such as ethyl 2-hydroxy-2-
methylpropancate, ethyl hydroxyacetate, methyl 2-hydroxy-
3-methylbutancate, methyl 3-methoxypropionate, ethyl 3-
methoxypropionate, methyl 3-ethoxypropionate, ethyl 3-
ethoxypropionate, ethyl ethoxyacetate, 3-methyl-3-
methoxybutyl acetate, 3-methyl-3-methoxybutyl propionate,
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,



and the |ike of each conponent of the resulting radiation-sensitive resin
conposition, preferred are propylene glycol nonoethyl ether, ethylene

gl ycol nononet hyl ether acetate, diqtg | ene glycol nononethyl ether
acetate, diethylene glycol nonoethyl ether acetate, propylene glycol
nononet hyl ether acetate, propylene glycol nonoethyl ether acetate,

di propyl ene glycol nononethyl ether acetate, diethylene glycol dinethyl

et her, di etiptlene mynoed taptdyhy Btiytuedter , nappoppyl ppeuvgtgcol di net hyl
et her, cycl ohexanone, 2-heptanone, 3- heptanone, ethyl 3-nethoxypropionate,

met hyl 3- etdidxylprape oreat et ated hydt By bt hoxyps opt avat end 3etey hyb - 3-

nmet hoxybutyl propionate, n-butyl acetate, i-butyl acetate, n-pentyl

formate, |-poribytamoatiate, n-butyl propionate, - 33 ethyl butyrate,

i -propyl butyrate, n-butyl butyrate, ethyl pyruvate and the |like. The

sol vents can be arsetdindiypmmcarbansistdr eoftokwanerambrey tdre eof . [ 0051]
In the polynerization, the anount of the radical polynerization initiator
used is uswitdy 0.1 to 50 parts by weight and preferably 0.1 to 20 parts by
wei ght, based on 100 parts by weight of a polynerizabl e unsaturated
conpound. Furth@mldﬁﬁaﬁﬂﬁhﬂﬁs(N"MﬁﬁhYﬁEKﬁﬁﬂkwgaﬁﬁ@ﬂN:NcontroIIing agent (1)

used is usually 0.1 to 50 parts by weight, preferably 0.2 to 16 parts by
wei ght and ¢gkethylformamide and N,N-dimethylacetamide.

However, the solvent is not limited to described above.
[0050]

Among these solvents, from the viewpoint that an
active radical does not deactivated during living radical
polymerization, and from the viewpoints of dissolving
properties, pigment dispersibility, coating properties
and the like of each component of the resulting
radiation-sensitive resin composition, preferred are
propylene glycol monoethyl ether, ethylene glycol
monomethyl ether acetate, diethylene glycol monomethyl
ether acetate, diethylene glycol monoethyl ether acetate,
propylene glyccl monomethyl ether acetate, propylene
glycol monoethyl ether acetate, dipropylene glycol
monomethyl ether acetate, diethylene glycol dimethyl
ether, diethylene glycol methyl ethyl ether, dipropylene
glycol dimethyl ether, cyclohexanone, 2-heptanone, 3-
heptanone, ethyl 3-methoxypropionate, methyl 3-
ethoxypropicnate, ethyl 3-ethoxypropionate, 3-methyl-3-
methoxybutyl propionate, n-butyl acetate, i-butyl acetate,

n-pentyl formate, i-pentyl acetate, n-butyl propionate,



preferably 0.4 to 8 parts by weight, based on 100 parts by weight of a

pol yneri zabl e unsat urated conpound. When the anmount of the nol ecul ar wei ght
controlling agent (1) wused is less th 0.1 parts by weight, the effect of
controlling the nol ecul ar wei ght and ndl"ecul ar wei ght distribution tends to
be reduced. On the other hand, when the anount is nore than 50 parts by

wei ght, a conponent with a | ow nol ecul ar weight may be preferentially
produced. letlddibuyratée arpuepybfbotheateapl melibylweiughtateontrol |ing
agents used is usually 200 wt% or |ess and preferably 40 wt% or | ess, based
on the totatthyl meyeedte ardghie cbikeol |ing agents. Wen the ratio of

ot her nol ecul ar wei ght controlling agents used is nore - 34 than 200 w %
the desired eff&dte sfoltveaitsr agehtbd Maa! i DMIwyDhas paikeetirewt her, the
amount of the solvent used is usually 50 to 1,000 parts by weight and
preferably 70D b BWo0e Pae¥echy wei ght, based on 100 parts by weight of a
pol yneri zabl e unsat urated conpound. Furthernore, the polynerization

tenperat urel®@51lsually 0 to 150C and preferably 50 to 120C, and the

pol ynerization time is usually 10 mnutes to 20 hours and rably 30

f
mnutes to 6 hodfs.tHOESYMetheE oyl yridie (19U HasLh e gﬁgj;‘?e/%fage

nol ecul ar wej ght inte of polystyrene as. neasured b el
polé%erégg%ion in{gfatorpus d is usually 0.1 to Sg 8arts

by weight and preferably 0.1 to 20 parts by weight, based
on 100 parts by weight of a polymerizable unsaturated
compound.

Further, the amount of the molecular weight
controlling agent (1) used is usually 0.1 to 50 parts by
weight, preferably 0.2 to 16 parts by weight and more
preferably 0.4 to 8 parts by weight, based on 100 parts
by weight of a polymerizable unsaturated compound. When
the amount of the molecular weight controlling agent (1)
used is less than 0.1 parts by weight, the effect of
controlling the molecular weight and molecular weight
distributicn tends to be reduced. On the other hand,
when the amount is more than 50 parts by weight, a
component with a low molecular weight may be
preferentially produced.

In addition, the amount of other molecular weight
controlling agents used is usually 200 wt% or less and
preferably 40 wt% or less, based on the total of
molecular weight controlling agents. When the ratio of

other molecular weight controlling agents used is more



per neat

i on chromatography (GPC) of preferably 1,000 to 10,000 an

preferably 4,000 to 10,000, and a ratio of Mwv to a nunber averag

wei ght
chr onat
1.0to

f or med,

(M) in terns of polystyrene a; nmeasured by gel perneatio
ography (GPC) (MW Wn) of prefer ﬁ|y 1.0 to 2.0 and nore p

d nore

e nol ecul ar
n
referably

1.7. The copolymer (Bl) having such Mv and MvW Mh can be wused to
thereby obtain a radiation-sensitive resin conposition excellent

devel opabi | thyn JThereby, ehecoboiedd| 8yeechayfngha ?béé@nﬁa&heéﬁtﬁ‘c@ﬁe can be

and simul taneously residues, scummng and fil mresidues

occur on t hgaynexpdagsipedti ons of the substrate or on the light
| ayer during devel oping, and high production yield can also be realized

wi thout - 35 genardtdmng they dnoneitgroullsd agwesertiurusgd the psesducyi on of a
ilter due to high cleaning performance by an organic solvent, and
"burn-in" ofoatsolprodipaetsclap weighorendfpeefevebyyprLevenvedool n the

color f

present
two or
ot her

al kal i -sol ubl e resins can be used together with the

i nvention, the copolyner (Bl) can be wused singly or as a
nor epdhies elof . we {053 b&sedhen, 100 phetprbgeneighventi an, o

in

hardly
shi el di ng

m xt ure of
ne or nore

copol yner (BI).

The ot her ap&hjmesbdiaible uwesangratednodmpountied as |ong as they acts as a
bi nder for the colorant (A) and they are soluble in a devel oper
devel opi ng Furthermore, the polymerization temperature is

usually 0 to 150°C and preferably 50 to 120°C, and the
polymerization time is usually 10 minutes to 20 hours
preferably 30 minutes to 6 hours.
[0052]

The copolymer (BI) has a weight average molecular
weight (Mw) in terms of polystyrene as measured by gel
permeation chromatography (GPC) of preferably 1,000 to

10,000 and more preferably 4,000 to 10,000, and a rati

used in the

and

O

of Mw to a number average molecular weight (Mn) in terms

of polystyrene as measured by gel permeation
chromatography (GPC) (Mw/Mn} of preferably 1.0 to 2.0

more preferably 1.0 to 1.7.

and

The copolymer (BI) having such Mw and Mw/Mn can be

used to thereby obtain a radiation-sensitive resin
composition excellent in developability. Thereby, a
colored layer having a sharp pattern edge can be forme
and simultaneocusly residues, scumming and film residue
hardly occur on the unexposed portions of the substrat
or on the light shielding layer during developing, and

high production yield can alsoc be realized without

d,
3

e



process when a colored layer is formed, preferably an alkali devel oper, and
exanpl es thereof include addition polynerization-type, polyaddition-type
and pol ycondensation-type resins, for %ganple, resins having an acid

functional group (e.g. carboxyl group, “carboxylic acid anhydride group and

phenol i ¢ hydroxyl group) and/or an al coholic hydroxyl group. [0054] In the
present invention, the anmount of the resin (B) used is usually 10 to 1,000
parts by wejghdratnithg pdef ef et ygi2 Ostiios SHbcpar dsr bygwehghprofiasedoan 100
parts by weight of a colorant (A) Wen the amount of the resin (B) used is
| ess than IOf par¢sldy feltdt , diderte mbyh appmaingl| pasfofmanezahpl en al kal
devel opability may be - 36 [|owered, or scummng and fil mresidues may occur
on the unexyppselc porivans, oind htbwubsinatef oa onlohefilgatr cshi bkdi ng

| ayer. On the other hand, when the amount is nore than 1,000 parts by

wei ght, it mewe betheet véIy cuteventoedchi eve col or density to be ainmed as a
thin filmsince the colorant concentration relatively decreases. Further,
the ratio of thdmcdgd yresqBl )imsed tan t Hde respal ¥iB)r | Blsuzdh yb&0 to 100
w % and preferably 80 to 100 wt-06. Wen the ratio of the copolyner (Bl)
used is | essedhain@ly wooas he mextuee ef fege of mbeeptbseaci.invention may

be inpairedt [OOFS] - (O Pol yfunctional Mnoner
0053

Further, in the present invention, one or more other
alkali-soluble resins can be used together with the
copolymer (BI}.

The other alkali-soluble resins are not limited as
long as they acts as a binder for the colorant (&) and
they are soluble in a developer used in the developing
process when a colored layer is formed, preferably an
alkali developer, and examples thereof include addition
polymerization-type, polyaddition-type and
polycondensation-type resins, for example, resins having
an acid functional group (e.g. carboxyl group, carboxylic
acid anhydride group and phenolic hydroxyl group) and/or
an alcoholic hydroxyl group.

[0054]

In the present invention, the amount of the resin
(B) used is usually 10 to 1,000 parts by weight and
preferably 20 to 500 parts by weight, based on 100 parts
by weight of a colorant (A). When the amount of the
resin (B) used is less than 10 parts by weight, there may

appear flaws, for example, alkali developability may be



The pol yfunctional nmonomer (C) in the present invention is a nononer

two or nore polynerizable wunsaturated bonds. Exanples of such a

pol yfunctional nonorer incl ude: di(neé%)acrylates of al kyl ene gl ycols such
=

as ethylene glycol and propyl ene glyc
gl ycol s such as

havi ng

di (meth)acryl ates of polyal kyl ene
di et hyl ene gl ycol or higher polyethylene glycol, and

di propyl ene glycol or higher polypropyl ene glycol; poly(neth)acryl ates of
pol yhydri ¢ kbwatwd s dmavsagnmi i eendr £ ibm ereal @énessmasychcasrgobucehen,
trimet hyl ol propane, pentaerythritol and dipentaerythritol, and the
di car boxyl itnhecpaseddpdretorenpbunidls $hiesendte-oB7onothgolirghh) acryl at es of
conpounds such as pol yesters, epoxy resins, urethane resins, alkyd resins,

silicone
hydr oxyl
hydr oxyl

resiebd amgl bpyeman Cesitisy adilfawettdretr wrereschof goodymter ss havi ng
groups at the both ends such as poly-I, 3-butadi ene havi ng
groomps gltan he, BdE heents, bypovyighpr ebe hayi bhgcongddbf§licglbups at

the both ends and pol ycaprol actone having hydroxyl groups at the both ends;
and tri s[ 2-toeadhiece ytoldoxgerhity phosphatened [ 8958] tbpn§ilhesence
pol yfuncti onal nononers, poly(neth)acrylate of polyhydric al cohols having

t hree or

nohe GalerrRs ePrRiceher df tan boRYA T Evaty ddadueased. conpounds

thereof are preferred. Specifically, preferred

Further, the ratio of the copolymer (BI) used to the
resin (B) is usually 50 to 100 wt%, and preferably 80 to
100 wt%. When the ratio of the copolymer (BI) used is
less than 50 wt%, the desired effect of the present
invention may be impaired.

[0055]
- (C) Polyfunctional Monomer -

The polyfunctional monomer (C) in the present
invention is a monomer having two or more polymerizable
unsaturated bonds.

Examples of such a polyfunctional monomer include:

di (meth)acrylates of alkylene glycols such as
ethylene glycol and propylene glycol;

di(meth)acrylates of polyalkylene glycols such as
diethylene glycol or higher peolyethylene glycol, and
dipropylene glycol or higher polypropylene glycol;

poly(meth)acrylates of polyhydric alcohols having
three or more valences such as glycerin,
trimethylolpropane, pentaerythritol and dipentaerythritol,

and the dicarboxylic acid-modified compounds thereof;



exanpl es thereof include trinethylol propane tri(nmeth)acrylate,
pentaerythritol tri(nmeth)acrylate, pentaerythritol tetra(neth)acrylate,

di pentaerythritol penta(neth)acryla[eB%nq di pentaerythritol
hexa( et h)acrylate. Trinmethyl ol propane~triacrylate, pentaerythritol
triacrylate and di pentaerythritol hexaacrylate are nore preferred since the
colored |l ayer has high strength and excell ent surface snoot hness, and

scumm ng, fil malasjoiues: Hredt e d Kk eo harathpyowodur swaht he poherposed, porti ons
of the substrate and on the light shielding |ayer. The pol yfuncti onal
nononer s caspdeey useshiss nghyethars resimst vwkkpd rewios, npititheeeof. - 38 -
[ 0057] The anpunt of the pol yfunctional nononmer used in the present

i nvention isesbualdyd Sspr&O0rearns; by wei ght and preferably 20 to 300
parts by weight, based on 100 parts by weight of the resin (B) Wen the
amount of the pcliyfmgtdtliasnatlatmsomdr aslaindrs hessingay eyt sabyupswei ght ,
the strength or surface snoothness of the colored |ayer tends to decrease.
On the ot hext hiepel, bolerende suebunt PelYiot e3 thahadbenpahayging wei ght, there
may appear negative results, for exanple, alkali developability may be

| oner ed, orh¥@LemY hggreupen dlestiRicRoBhder@G®, | PREVISPABreR® bBe¥indon t he

unexposed portions of the substrate and on the Ii?ht shi el di ng | ayer.
[ 0058] hydroxyl groups at the both ends and polycaprolactone

having hydroxyl groups at the both ends; and

tris[2-(meth)acryloyloxyethyl] phosphate.
[0056]

Among these polyfunctional monomers,
poly (meth)acrylate of polyhydric alcohcls having three or
more valences and the dicarboxylic acid-medified
compounds thereof are preferred. Specifically, preferred
examples thereof include trimethylolpropane
tri(meth)acrylate, pentaerythritol tri{meth)acrylate,
pentaerythritol tetra(meth)acrylate, dipentaerythritoel
penta (meth)acrylate and dipentaerythritol
hexa (meth)acrylate. Trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol
hexaacrylate are more preferred since the colored layer
has high strength and excellent surface smoothness, and
scumming, film residues and the like hardly occur on the
unexposed portions of the substrate and on the light
shielding layer.

The polyfunctional monomers can be used singly or as

a mixture of two or more thereof.



Further, in the present invention, a part of the polyfunctional nononmer can
be replaced with a nonofunctional nononer having one pol yneri zabl e
unsaturated bond. Exanples of the nonofyynctional nmonomer include: N- vinyl
ni t rogen-cont ai ni ng heterocyclic conpounds such as N-vinyl succi ni m de,
N-vi nyl pyrrolidone, N vinylphthalimde, Nvinyl-2-piperidone, N-vinyl-
caprolactam N-vinylpyrrole, Nvinylpyrrolidine, N vinylimdazol e,
N-vinyli m déz@#7di ne, N-vinylindole, N vinylindoline, Nvinylbenzimdazole,
N-vi nyl carbazol e, N vinylpiperidine, Nvinylpiperadine, N-vinylnorpholine
and N-vi nyl phefheaamentNqivdihe sy foyarorgimol innongn wsed 30n 5390,
M 5400 and M 5600 (products of TOAGOSEI CO., LTD.) as a conmercial product,
in addltlcnprﬁQWﬁalﬁﬁﬁﬂtﬁ%@e@ﬁ eHnPpbirids Tl y0ansarhe hﬁsﬁﬁmghteéndonpounds
(b2) exenplified in the copolyner (BlI). These nonofunctional nononers can
be used si MgFSERFAbEE 20 NFXt 49 @ PATEHOOBr WaHFRE { heresf. OTh&0P aPRELS! t he
nDnofunctlonaI nmononmers used is, usually 90 wt% or | ess and preferably 50
W% or | essPY WakEt onf t Hee t @i alBlnt ‘"B?erhtd'tﬂ VRIS ol tfbnoner and  a
nDnofunctlonaI mononer. When the ratio of the nonofunctional nononers used
is more tharPOOf RO 1eHRL EPRQAGF Higed sif f A28 sHRREhReBITEF e resul ting

colored layer tends to decrease. [00591
welight, the strength or surface smoothness of the colored

layer tends to decrease. On the other hand, when the
amount is more than 500 parts by weight, there may appear
negative results, for example, alkali developability may
be lowered, or scumming, film residues and the like tend
to occur on the unexposed portions of the substrate and
on the light shielding layer.

[0058]

Further, in the present invention, a part of the
polyfuncticonal monomer can be replaced with a
monofunctional monomer having one polymerizable
unsaturated bond.

Examples of the monofunctional monomer include: N-
vinyl nitrogen-containing heterocyclic compounds such as
N-vinylsuccinimide, N-vinylpyrrclidone, N-
vinylphthalimide, N-vinyl-2-piperidone, N-vinyl-g-
caprolactam, N-vinylpyrrole, N-vinylpyrrolidine, N-
vinylimidazole, N-vinylimidazolidine, N-vinylindole, N-
vinylindoline, N-vinylbenzimidazole, N-vinylcarbazole, N-
vinylpiperidine, N-vinylpiperadine, N-vinylmorpholine and

N-vinylphenoxazine; N-{(meth)acryloylmorpholine; and M-



(D) Photopol ynerization Initiator The photopol ynerization initiator (D) in
the present invention is a conpound which generates radicals which can
start polynerization of the polyfunctignal_ mononer(C) and a nonofunctional
nononer optionally used by exposure of radiation such as visible rays,
ultraviolet rays, far- ultraviolet rays, electron beans or X-rays. Exanples
of such a photopol ynerization initiator include acetophenone conpounds,
bi i mi dazol e5200pdines00 2nd i el e ompovaddst s caf balARKTHhpSundsLTHehzoi n
conpounds, benzophenone conpounds, a-di ketone conpounds, nultinucl ear
qui none conPdURNASOMRERE hahePEoRpotndsn aadddi phes phPneheonpsahusated40 In the
present invention, the fhohégo%%nerization initiator can be used singly or
as a m xt ur@CEPoER@S ofbl hpiedt Bee cansakeeted  CORROBRABEoNBEY NEri Zat i on
initiator in the_gresent invention is preferably at | east one selected
fromthe greXpmebhsiadiHy BRe acePoprBabNEEI tonpounds, biini dazol e compounds,
triazi ne conpounds and carbazol e conpounds. [0060] Anong the
phot opol yner i zat35F 8 MANABIC el MPTHETSE Hprig e g 1B speci fi ¢
exanpl es of the acetoggenone conmpounds_ i ncl ude 2- hydroxy-2-nethyl -1 -
phenyl pr opa®® | 2 AeXE 3L eethyt¥P - PU- PREE hyIeRESS phenyi | - 2-
nmor phol i nopr opangne- | 2-b%€%yl-2-di t hyl am no-| - (4- q i
mor phol i nopheny | 5HutEore-°1, pﬁrﬂﬂﬂ%ﬁ%ﬂ%&ﬂ VIOTHRRY used 1S

usually 90 wt% or less and preferably 50 wt% or less,

based on the total amount of a polyfunctional monomer and

a monofunctional monomer. When the ratioc of the

moncofunctional monomers used is more than 90 wt%, the

strength or surface smoothness of the resulting colored

layer tends to decrease.

[0059])

- (D) Photopolymerization Initiator -

The photopolymerization initiator (D) in the present

invention is a compound which generates radicals which

can start polymerization of the polyfunctional monomer (C)

and a moncfuncticnal monomer optionally used by exposure

of radiation such as visible rays, ultraviolet rays, far-

ultraviolet rays, electron beams or X-rays.

Examples of such a photopolymerization initiator

include acetophenone compounds, biimidazole compounds,
triazine compounds, carbazole compounds, benzoin
compounds, benzophenone compounds, o-diketone compounds,
multinuclear quinone compounds, xanthone compounds and

phosphine compounds.



ket one and 2, 2-di net hoxy-1, 2-di phenyl et hane-| -one, 1, 2- octanedi one and
1-[ 4- (phenyl t hi 0) phenyl ]-2-( O benzoyl oxi ne). Anong these acetophenone
conpounds, 2-nethyl-I-[4- (nethylthiQ)QQpnyl]-Z-nDrpholinopropanone-l,

2- benzyl - 2- di net hyl am no- | - (4- nor phol i nophenyl ) but aneone-1, 1, 2-

oct anedi one, 1-[4-(phenylthio)phenyl]-2-(0 benzoyloxinme) and the like are
preferred. The acet ophenone conpounds can be used singly or as a m xture of
two or nore therlgofthe QoG entFuimtyestt, ipeditie elexzomBsnefizaeidni nm dazol e
conpound include 2,2'-bis(2-chlorophenyl)-4,4",55 - 41 -

t et r aki s( 4-Ethokaea¥ bony| pheaged - 31291Yi ¢Hi dazdl eixpupe.of two or

bi s(2- bronmophenyl )-4,4',5,5" -tetrakis(4- . . o

et hoxycar bomg¥helrgrgol, 2No¥eYaT daklee ephotopobygepization initiator

chl orophenyl)-4,4',5,5 -tetraphenyl -1, 2" -bi i m dazol e,

2,2' - bi s(2, 1 dr e Brophehyl Ve Bion Bs_peefaphhy| at, deashi PRtdazol e,
2,2'-bis(2,4,6-trichlorophenyl)-4,4",5,5 - tetraphenyl-I|,2"-biimdazole,
2,2' - bi s(2-pbeopheniTyn 4he' group . ¢eRfiphthyl of, 2cebpPheaans| e,

2,2 -bis(2,4- dibronmophenyl)-4,4",5 5 -tetraphenyl-1, 2" -biimdazole and
2,2'-bis(Z,QQTP@vm%ﬁoﬁ%bHEh §Qk$4c?@9%uﬂ@%tr55h%ﬁyﬁe OBPOPN{F aBFol e.

[ 0062] Anobng these biimdazol e conpounds, 2,2'-bis(2-

chl or opheny¥ l-']QI-‘E,@l-‘D%‘fS,‘5»‘I"’5‘E"€3“t”|1‘g.%henyI-1,2'-biim'dazole,

(C060]

Among the photopolymerization initiator preferred in
the present invention, specific examples of the
acetophenone compounds include 2-hydroxy-2-methyl-1-
phenylpropan-1l-one, 2-methyl-1-[4- (methylthio)phenyl]-2-
morpholinopropanone-1, 2-benzyl-2-dimethylamino-1-(4-
morpholinophenyl)butanone-1, 1l-hydroxycyclohexyl phenyl
ketone and 2,2-dimethoxy-1,2-diphenylethane-1-one, 1,2-
octanedione and 1-[4- {phenylthio)phenyl]-2-{(0-
benzoyloxime) .

Among these acetophenone compounds, 2-methyl-1-[4-
{methylthio)phenyl] -2-morpholinopropanone-1, 2-benzyl-2-
dimethylamino-1- (4-morpholincphenyl)butaneone-1, 1,2-
octanedione, 1-[4- (phenylthio)phenyl]-2-(0-benzoyloxime)
and the like are preferred.

The acetophenone compounds can be used singly or as
a mixture of two or more thereof.

[0061]
Further, specific examples of the biimidazole

compound include 2,2'-bis(2-chlorophenyl}-4,4',5,5"'-



2,2 -bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl-1,2"- biimdazol e,
2,2'-bis(2,4,6-trichlorophenyl)-4,4",5 5 - tetraphenyl-1,2'-biimdazole and
the like are preferred, and - 41 -

2,2 -bis(2-chl orophenyl)-4,4",5,5"-tetraphenyl-1,2"- biimdazole is nore
preferred. [0063] These biim dazol e conpounds are excellent in solubility
in a solvent and thus do not produce foreign substances such as insoluble
matter and tEposiis (anethdeycanbeny hplvenhl ghl sehshiividgzahd, t AeRéfore
curing reaction can proceed sufficiently by exposure of small energy, so

t hat curi ngoietthoomelkenyibt-dctlr5ih' t et udexpbdbsed portions. Therefore,
the coating after exposure is - 42 definitely divided into cured portions
which are eHsorYeAEIRyIpRReriel bt bpet -Bhinidese e, por2i oasshavi ng hi gh
solubility in the devel oper, whereby a high- definition color_filter in

whi ch the cerbpeerhenygl) -bat t ef n5 W tdbrareret cht2{ sbhiPaAgadiaecording to
the predeterm ned pattern can be forned. The biim dazol e conpounds can be
used singl y2ot' Pigikt4r @l OHleTePRenYdht et thereo? ! -FobvaPhenylt he2present

i nvention, when a biimdazole , conpound is used as a photopol yneri zation
initiator, RhENi9FPHR ng ydPbYER: %Io‘?nb?’él%lil%o‘ﬁ?}élf‘%?ﬁgi viusedot8gether with
L Since Lne. can Lurt her, | IR NesL 08 S0N51 41 L (o ThE ok S ibny 1 0gen doner

4,4',5,5'-tetraphenyl-1,2'-biimidazole, 2,2'-bis(2,4-
dibromophenyl)-4,4',5,5"'-tetraphenyl-1,2'-biimidazole and
2,2'-bis(2,4,6-tribromophenyl)-4,4"',5,5"'-tetraphenyl-
1,2'-biimidazole.

[0062]

Among these biimidazole compounds, 2,2'-bis{2-
chlorophenyl) -4,4',5,5"'-tetraphenyl-1,2'-biimidazole,
2,2'-bis(2,4-dichlorophenyl)-4,4',5,5'-tetraphenyl-1,2"'-
biimidazole, 2,2'-bis(2,4,6-trichlorophenyl)-4,4"',5,5'"-
tetraphenyl-1,2'-biimidazole and the like are preferred,
and 2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetraphenyl-1,2"-
biimidazole is more preferred.

[0063]

These biimidazole compounds are excellent in
solubility in a solvent and thus do not produce foreign
substances such as insoluble matter and deposit, and they
also have high sensitivity and therefore curing reaction
can proceed sufficiently by exposure of small energy, so
that curing reaction does not occur in the unexposed

portions. Therefore, the coating after exposure is



conpound whi ch can donate a hydrogen atomto a radical generated froma

bi i m dazol e conpound by exposure. As a hydrogen donor in the present
invention, mercaptan conpounds, anine,onpounds and the l|ike defined below
are preferred. [0065] The nercaptan conpound contains a conpound whi ch has
a benzene ring or a heterocyclic ring as a nother nucleus, and one or nore,
preferably 1 to 3, and nore preferably 1 to 2 nercapto groups which are
directly baefdinicdale dioidet micd eusrébepernadneryvhiefieared to as
"mercaptan hydrogen donor"). - 43 The am ne conpound contains a conpound
whi ch has adnd$Ehzele in ntherdeveiberevcyed i wneured ggont hondenanivyeus and
one or nore, preferably 1 to 3 and nore preferably 1 to 2 am no groups

whi ch are dirgttsglyouhity oln Heheroderee lopric] ewlseXeley e naigler, referred to as
“am ne hydrogen donor"). It is to be noted that these hydrogen donors can
al so have alefitdpten rolpr ahil e abi e el uphe stedPredebdgey. [ 0066]

Herei nafter, the hydrogen donor will be nore specifically described. The
mer capt an Ak eEh WoHs? Ut nfRe bneS iR T iR Eed ReSeR@iRg ng8 BRehet erocyclic

rings, and can_have both of a benzene ring and a heterocyclic ring
sinultaneod%q%@etermlned pattern can be formed.

The biimidazole compounds can be used singly or a
mixture of two or more thereof.
[0064]

In the present invention, when a biimidazole
compound is used as a photopolymerization initiator, the
following hydrogen donors are preferably used together
with it since they can further improve the sensitivity.

The term "hydrogen donor" as used herein means a
compound which can donate a hydrogen atom to a radical
generated from a biimidazocle compound by exposure.

As a hydrogen donor in the present invention,
mercaptan compounds, amine compounds and the like defined
below are preferred.

[0065]

The mercaptan compound contains a compound which has
a benzene ring or a heterocyclic ring as a mother nucleus,
and one or more, preferably 1 to 3, and more preferably 1
to 2 mercapto groups which are directly bound to the
mother nucleus (hereinafter, referred to as "mercaptan

hydrogen donor") .



and when the donor has two or nore of these rings, a fused ring my be
formed or not. In addition, when the nercaptan hydrogen donor has two or
nmore mercapto groups, as |long as one ormore free nmercapto groups renain,
one or nore of the remaining nercapto group nay be substituted with an

al kyl, aral kyl or aryl group, and further as long as one or nore free
mercapto groups renmain, it nmay have a structural unit in which two sul fur
atons are bound The eadmeptdapPaun fntaing \aaleanpoifhiilel ¢l dups such as an
al kyl ene group or a structural unit in which two sulfur atons_are bound to
each ot her ReNzeng sHiRg der fdrivgteraqycHe t heRfore, a2t Rethe¥ cBABEARURYdr ogen
donor may be _substituted at a position other than the nmercapto group wth
a carboxyl FpDUFFLE FPE dTMRBKY CRF bh¥olpteca® 3uBsTP¥atBaChEkdRYEatbonyl
group, a phenoxycarbonyl group,, a substituted phenoxycarbonyl group, a
nitrile grdtp oraMife FTRES [WobT 2Lpedi FEE bXanpred bP shehmathg¥capt an
hydr ogen donor_ include 2- rcaptobgnzot iazole,"2-nErca§éobenzoxazole,

2- mer capt oS a it S 1A BE T net ehpT 654, 80 42¢F hi 4B A% o' ¥3rgagn
2-nercapto-% 5-dj et hyl am nopyri di ne. Anong these nercaptan hydrogen donors,
2- nercapto %m%5t%iazole and 2-nercapt obenzoxazole are preferred, and

Z-nercaptObenonQ!%gﬂé%lﬁ%'Hgféé”€ﬂ5¥rt(%se[ﬁ¥g¥ggen donors can

also have a mercapto group and an amino group
simultaneously.
[0066]

Hereinafter, the hydrogen donor will be mére
specifically described.

The mercaptan hydrogen donor can have one or more
benzene rings or heterocyclic rings, and can have both of
a benzene ring and a heterocyclic ring simultaneously,
and when the donor has two or more of these rings, a
fused ring may be formed or not.

In addition, when the mercaptan hydrogen donor has
two or more mercapto groups, as long as one or more free
mercapto groups remain, one or more of the remaining
mercapto group may be substituted with an alkyl, aralkyl
or aryl group, and further as long as one or more free
mercapto groups remain, it may have a structural unit in
which two sulfur atoms are bound to each other through a
divalent organic group such as an alkylene group or a
structural unit in which two sulfur atoms are bound to

each other as a disulfide form.



Further, the am ne hydrogen donor can have one or nore benzene rings or
heterocyclic rings, and can have both of a benzene ring and a heterocyclic
ring sinmultaneously, and when the doqu4hqs two or nore of these rings, a
fused ring may be forned or not. Furthernore, the am ne hydrogen donor nay
be substituted on one or nore of the am no groups with an alkyl group or a
substituted al kyl group, and may be substituted at a position other than

t he am no group Ruittthermnaoar boohd mpmorgptan atdeogerardomyt waoupe a
substituted al koxycarbonyl group, a phenoxycarbonyl group, a - 45

subst i t ut edsphendkyed bohyd peeipiona athel| thgmoube onerhaptpi geoup0069]
Speci fic exanples of such an am ne hydrogen donor i nclude

4, 4' - bi s(diwetihyd apariydehzapbiemonan alkoxypashdinel hgrawPnodbenzophenone,
4-di ethyl am noacet ophenone, 4-di nethyl am nopropi ophenone, ethyl 4-

di met hyl anmi $iopehrosted allEpReeayPany hobeaepi caaphgnaKicarbonyl group,

di met hyl am nobenzonitrile. Anong these am ne hydrogen donors, 4,41-

bi s(di met hy? aPiP9) bewzep eherexardraonyl BTS¢l e hijk Bkl h8) BERYBpAENONe are
preferred, and 4,4' - bis(diethylam no)benzophenone is nore preferred. It is
to be notedt®ati¥®e ani ne hydrogen donor has a function as a sensitizer
even when a[ogggfopolynerization initiator except biimdazole

Specific examples of such a mercaptan hydrogen donor
include 2-mercaptcobenzothiazole, 2-mercaptobenzoxazole,
2-mercaptobenzomidazole, 2,5-dimercapto-1,3,4-thiadiazole
and 2-mercapto-2,5-dimethylaminopyridine.

Among these mercaptan hydrogen donors, 2-
mercaptobenzothiazole and 2-mercaptobenzoxazole are
preferred, and 2-mercaptobenzothiazole is more preferred.
(0068]

Further, the amine hydrogen donor can have one or
more benzene rings or heterocyclic rings, and can have
both of a benzene ring and a heterocyclic ring
simultaneously, and when the donor has two or more of
these rings, a fused ring may be formed or not.

Furthermore, the amine hydrogen donor may be
substituted on one or more of the amino groups with an
alkyl group or a substituted alkyl group, and may be
substituted at a position other than the amino group with
a carboxyl group, an alkoxycarbonyl group, a substituted

alkoxycarbonyl group, a phenoxycarbonyl group, a



conpounds is used. [0070] 1In the present invention, the hydrogen donor can
be wused singly or as a mxture of two or nore thereof, however, it is
preferred that one or nore nercaptan _ %p[ogen donors and one or nore am ne
hydrogen donors are used in conbination since it is difficult for the
formed pixel to fall off fromthe substrate during devel opnent and the

pi xel has also high strength and sensitivity. Specific exanples of the
conbi nat i orsdfs tal et ed phlaen oty vyemy Hopooupnda ani bl he gydupgen dbeor
include 2 - 46 - nercaptobenzot hi azol e/ 4, 4' - bi s(di nmet hyl am no) benzophenone,
2- mer capt obklk®t hi azol e/ 4, 41 bi s(di et hyl ani no) benzophenone, 2-

nmer capt obenzoxazol e/ 4, 41- bi s(di net hyl am no) benzophenone and

2- mer capt obEM¥oklazol e/ 4, 41- bi s(di et hyl ami no) benzophenone, and nore
preferred conbinations are 2-nercaptobenzothiazole/4, 4" -
bis(diethy|aniné&@gﬁi@ﬁhéﬁamglqﬁnp -such an amine hydrogen donor

mer capt obenzoxazol e/ 4, 41-bi s diethylanino?benzophenone, and the preferred
conbi nat i ontialyde byt apebh bRt HiBran Ena) Revperiienerty| 4nt ho) benzophenone.
In the conbi pati on of a nercaptan hydrogen donor and an am ne hydrogen
donor, the %§ ghterRrianbrothenzophenpian hydtd8RHl donor to the amne

hydr ogen donoy is usuallg 1:1 t8,1:4, and_greferablg 1.1 to 1;3. LOO?l]
aminoacetophendne, 4-dimethylaminopropiophenone, ethyl 4-

dimethylaminobenzoate, 4-dimethylaminobenzoic acid and 4-
dimethylaminobenzonitrile.

Among these amine hydrogen donors, 4,4'-
bis(dimethylamino)benzophenone and 4,4"'-
bis{(diethylamino)benzophenone are preferred, and 4,4'-
bis(diethylamino)benzophenone is more preferred.

It is to be noted that the amine hydrogen donor has
a function as a sensitizer even when a
photopolymerization initiator except biimidazole
compounds 1is used.

[0070]

In the present invention, the hydrogen donor can be
used singly or as a mixture of two or more thereof,
however, it is preferred that one or more mercaptan
hydrogen donors and one or more amine hydrogen donors are
used in combination since it is difficult for the formed
pixel to fall off from the substrate during development
and the pixel has also high strength and sensitivity.

Specific examples of the combination of a mercaptan

hydrogen donor and an amine hydrogen donor include 2-



In the present invention, when the hydrogen donor and a biim dazole
conpound are used in a conbination, the anount of the hydrogen donor used
is preferably 0.01 to 40 parts by weight, nore preferably 1 to 30 parts by
wei ght and even nore preferably 1 to 20 parts by weight, based on 100 parts
by wei ght of the total of a polyfunctional nonomer (C) and a nonofuncti onal
nmononmer. \Wen the anount of the hydrogen donor used is less than 0.01
parts by wetepraptdkerddidetastle mprolibis (dineskeyibaninethenenpgbenondecr ease.
On the other hand, when the anobunt is nore than 40 parts by weight, the
formed - 472-ReNCAREPheyotlebazolefendls-to fall off fromthe substrate
during devel opment. [0072] Further, specific exanples of the triazine
conmpounds b#ﬁﬂ@Rﬁi@ykﬁm%ﬂﬁ%ﬁﬁ%@%@%%%@n%av?ng a hal omet hyl group such as
2,4,6-tris(trichloronethyl)-s-triazine,

4, 6- bi s(trﬂ?ﬁi‘f‘"cﬁﬁ?r@?%?‘?x%z‘ﬂ?é‘hﬁe bzzsf@lm%t%%mma}aﬁnzophenone
2-yl)ethenyl]- bi s(trichl oroneth % s-triazine, 2-[2-

(furan- 2-yl31d k%ﬂﬂﬁﬁC@P?PQﬁ%??¥?%%1%% nethyl )-s-triazi ne,

2-[2-(4-d h heny|
bi[s(tﬁich: gt?b%@w%ﬁfﬁmf‘nﬁ% ‘%éze néh%lgct’%gnya‘l‘%‘H@E%o&%ﬂ%ﬁw%t henyl ] - 4, 6- bi s

(trichloro

2- (4- met hox%ﬁ%#ﬁ’il%% %%(f rT%’ﬁ‘F%%‘Fr%?%?Sh%aZ‘P?’?é%l‘he

2 (a- e but SIS e R R D) 26t ez ne,
mercaptobenzoxazole/4,4'-bis (diethylamino)benzophenone,
and the preferred combination is 2-
mercaptobenzothiazole/4,4'-bis{diethylamino)benzophenone.

In the combination of a mercaptan hydrogen donor and
an amine hydrogen donor, the weight ratio of the
mercaptan hydrogen donor to the amine hydrogen donor is
usually 1:1 to 1:4, and preferably 1:1 to 1:3.
{00711
In the present invention, when the hydrogen donor

and a biimidazole compound are used in a combination, the
amount of the hydrogen donor used is preferably 0.01 to
40 parts by weight, more preferably 1 to 30 parts by
weight and even more preferably 1 to 20 parts by weight,
based on 100 parts by weight of the total of a
polyfunctional monomer (C) and a monofunctional monomer.
When the amount of the hydrogen donor used is less than
0.01 parts by weight, the effect of improving the
sensitivity tends to decrease. On the other hand, when

the amount is more than 40 parts by weight, the formed



[0073] Anong these triazine conpounds, 2-[2-(3,4-

di met hoxyphenyl ) et henyl ] -4, 6-bis(trichloronethyl)-s- triazine is preferred.
The triazine conpounds can be used singlly or as a mxture of two or nore

t hereof. [0074] Furthernore, exanples of the carbazole conpound include a
conpound represented by the followng fornmula (2) (hereinafter, referred to
as "carbazol e conmpound (2)") and a conpound represented by the foll ow ng
formula - 4®»1q@3RNA (hred redsely veids ree fal hsoffafbamotke conpdbindte(3)"):
[0075] 4 (R) aCt, TRI(RS) [ bU1l, Y11 (2) 00.CCR2 N R [0076]
wher ei n Rl dWBpkes efr s kePRgIky| group having 1 to 20 carbon atons, a

cycl oal kyl ?rqﬁg having 3 to 8 carbon atons or a phenyl group; R2 and R3
represent, htelpendent|y of each other, a hydrogen atom an al kyl

Further, specific examples of the triazine compounds
include a triazine compound 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]l -4,6-bis(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] -4,6-bis (trichloromethyl)-s-
triazine, 2-(4-methoxyphenyl)-4,6-bis(trichloromethyl)-s-
triazine, 2-{4-ethoxystyryl)-4,6-bis(trichloromethyl}-s-
triazine and 2-(4-n-butoxyphenyl)-4,6-
bis(trichloromethyl) -s-triazine.

[0073]

Among these triazine compounds, 2-[2-(3,4-
dimethoxyphenyl)ethenyl] -4,6-bis(trichloromethyl) -s-
triazine is preferred.

The triazine compounds can be used singly or as a
mixture of two or more thereof.

[0074]

Furthermore, examples of the carbazole compound
include a compound represented by the following formula
(2) {hereinafter, referred to as "carbazole compound

(2)") and a compound represented by the following formula



group having 1 to 20 carbon atoms, a cycloal kyl group having 3 to 8 carbon
atons, an optionally substituted phenyl group or a nonovalent alicyclic
group having 7 to 20 carbon atons (nggpy for the cycloal kyl group); R4
represents an al kyl group having 1 to 1Z carbon atons, a cycloal kyl group
having 3 to 8 carbon atons, an al koxyl group having 1 to 12 carbon atons or
a cycl oal kyl oxy group having 3 to 8 carbon atons, and a plurality of R4 -
49 present (May(leraeira Sare, oreteffed ehe &bt hcavbhzol berpmRBundepr esents a
nonoval ent oxygen-contai ning heterocyclic group having 4 to 20 carbon
atonms, a noffvVal ent nitrogen- containing heterocyclic group having 4 to 20
carbon atons or a nonoval ent sul fur-containing heterocyclic group having 4
to 20 carboP&t®hs, and a plurality of R5 present may be the sanme or
different with each other; "a", represents an integer of 0 to 5, "b"

represents an integer of O Eg4§, and (at+b) < 5; 771 (R4) ¢ OC R3 e Q
N 11 DCC R (3) N R 78] gwher ei (ORL refR&sents an al kyl group
having 1 to 20 N \‘(:

A |

(R%)—r
b o
= N

I (2)

N

I|?1

[0076]

wherein R' represents an alkyl group having 1 to 20
carbon atoms, a cycloalkyl group having 3 to 8 carbon
atoms or a phenyl group; R’ and R’ represent,
independently of each other, a hydrogen atom, an alkyl
group having 1 to 20 carbon atoms, a cycloalkyl group
having 3 to 8 carbon atoms, an optionally substituted
phenyl group or a monovalent alicyclic group having 7 to
20 carbon atoms {(except for the cycloalkyl group); R*
represents an alkyl group having 1 £o 12 carbon atoms, a
cycloalkyl group having 3 to 8 carbon atoms, an alkoxyl
group having 1 to 12 carbon atoms or a cycloalkyloxy

group having 3 to 8 carbon atoms, and a plurality of R*



carbon atons, a cycloal kyl group having 3 to 8 carbon atons or a phenyl
group; R2 and R3 represent, independently of each other, a hydrogen atom
an alkyl group having 1 to 20 carbon atpons, a cycloal kyl group having 3 to
8 carbon atons, an optionally substituted - 50 phenyl group or a nonoval ent
alicyclic group having 7 to 20 carbon atons (except for the cycl oal kyl
group); R4 represents an al kyl group having 1 to 12 carbon atons, a
cycl oal kyl Rpesgnthaenges the 8same bon ai bherenan wikbxgachgpbhprha®ing 1 to
12 carbon atons or a cycloal kyloxy group having 3 to 8 carbon_atons, and a
plurality OfeIRESeIEsehtMPRGYVdHberheoXygen orolriviRat NAFEROEHERL6t her; R5
represents a nonoval ent oxggen-containing het erocyclic_ group having 4 to 20
car bon at orfBOuP nmoid eht ERi 29 ogRRboR oREAPRI N® RER@YdEGRE| B1EFEERhavi ng 4
to 20 carbon atons, or. a nonoval ent sul fur-containing heterocyclic group
havi ng 4 tCPFEboh BRORFECCHRI G ProvRl feyind RsLOpPBsERTPRBY2BEMENe sane
or different with each other:_ "c" represents an integfr of 0to 5, "d"
represents ¥n 2 iTRRYEFLIGRT 15T b BT - GRAL A EAHII 5BETGRACYEL1F eBFBEBNL s an
integer of 0 tp 6. [0079 In the formulas.(2) and (3), exanples of the
al kyl  gr ol FERA ity 1° 190 2PPERPBOR AFBNEBE & P HE?gaﬁyaoﬁthyl group, an
et hyl group, an n-propyl group, an i-ptopyl ou an_n-butyl grqup, a
sec-butyl gPOTHE R TERHRSI -RGrodpe @h ﬂ}€€ﬁ¥§ﬁ£gwg55,eﬁﬁhnghé§§F gfoup, an
n- hept yl . N
represents an integer of 0 to 5, "b"” represents an

integer of 0 to 5, and (a+b)<5;

[0077]

4
/*/(R ) Oser RS
[ R5_(CH2);OW 0.
N
o*°

G 2 ®

[0078]

wherein R' represents an alkyl group having 1 to 20
carbon atoms, a cycloalkyl group having 3 to 8 carbon
atoms or a phenyl group; R?’ and R’ represent,
independently of each other, a hydrogen atom, an alkyl
group having 1 to 20 carbon atoms, a cycloalkyl group

having 3 to 8 carbon atoms, an opticnally substituted



group, an n-octyl group, an n-nonyl group, an n-decyl group, an n-undecyl
group and an n-dodecyl group. Exanples of the cycl oal kyl group having 3 to 8
carbon atons of R include a cyclopent 5 group and a cyclohexyl group. - 51
- [0080] In the formulas (2) and (3), %referred exanples of Rl include a
met hyl group and an ethyl group. [0081] In the forrmulas (2) and (3),
exanpl es of the alkyl group having 1 to 20 carbon atons of R2 and R3

i nclude a pietiyl growuwp,oan ewdiybvaglenp, adicyepiopytogpohpyiag 7- tpropy
group, an n-butyl group, a sec-butyl group, a t- butyl group, an n-pentyl
group, an rethesatbonr ampoman(exceept §or grloepcyahoallbgl ygrgupup, RAn n- nonyl
group, an n- decyl group, an n-undecyl group and an n-dodecyl group. In
addi ti on, exepptesntd amealkyl ogtdyp yroimpghavingl23cavb@ncatbwa,atons of R2
and R3 include a cyclopentyl group and a cyclohexyl group. [0082] Exanples
of a substityemathyl teoywhenyVingy odiptof 8 RRarhad ®Bomacl| adealkbkyl groups
having 1 to 6 carbon atons such as a nethyl group, an ethyl group, an
n- propyl greugue kavingrbpyd 42 ovdrbem atomeybrgeooprlaaskylonyyl group, a
t-butyl group, an n-pentyl group and an n-hexyl groug; cycl oal kyl groups
havi ng 3 t cCFEOWRrBRYLRY ofst @ UB hcasban ayehspeangl agpoupaihtlyacEyBl ohexyl
group; al koxyl groups . . .

present may be the same or different with each other; R

represents a monovalent oxygen-containing heterocyclic

group having 4 to 20 carbon atoms, a monovalent nitrogen-

containing heterocyclic group having 4 to 20 carbon atoms

or a monovalent sulfur-containing heterocyclic group

having 4 to 20 carbon atoms, and a plurality of R°

present may be the same or different with each other; “c”

represents an integer of 0 to 5, “d” represents an

integer of 1 to 5, and (c¢+d)<5; and “e” represents an

integer of 0 to 6.

[00789]

In the formulas (2) and (3), examples of the alkyl

group having 1 to 20 carbon atoms of R' include a methyl

group, an ethyl group, an n-propyl group, an i-propyl

group, an n-butyl group, a sec-butyl group, a t-butyl

group, an n-pentyl group, an n-hexyl group, an n-heptyl

group, an n-octyl group, an n-nonyl group, an n-decyl

group, an n-undecyl group and an n-dodecyl group.

Examples of the cycloalkyl group having 3 tc 8

carbon atoms of R' include a cyclopentyl group and a

cyclohexyl group.



having 1

N- pr opoxy group, an i-propoxy group, an

to 6 carbon atons such as a nethoxy group, an ethoxy group,

group; cycloal kyl oxy groups having 3 6 carbon atons such as a
cycl opentyl oxy group - 52 and a cycl ohexyl oxy group; a phenyl group; and
atons such as a fluorine atomand a chlorine atom [0083] Further,
exanpl es of the nonovalent alicyclic group having 7 to 20 carbon atons of
R2 and R3 (Exe®pt for the cycloal kyl group) include a group having a 1

hal ogen

al kyl cycl

oal kane skel eton, a group having a bicycl oal kane skel eton,

an

n- but oxy group and a t-butoxy

a group

havi ng a tri cycllzalthend askmiletson(2)a argt ol havieferepiexankbes skel eton, a
group haviqgoa t er pene skel eton, and a group having an adamant ane
[

skel et on.

gajclude tehaeftdyiulgrou argh@ dthypr efrrured exanpl es of

R2 and

R3 include a hydrogen atom a nethyl group and an ethyl group. [0085] In

the fornul ab0¢®)] and (3), exanples of the alkyl

at onms of

i - propyl
n- pent yl

n- nonyl gr IRRURIMF HeEy t%r%‘@lg?aﬁlho%-%’ﬁ%%y@fg?o@d“da

group having 1 to 12 carbon

R' include a nethyl group, an ethyl group, an n-propfé group, an
Y

gr oup Itairhe Hawiulgoul) askcldut Bxaguokgs @f ttruts

roup, an

group, an n-hexyl group, an n-heptyl _group, %g n-octyl group, an

aRcAvgsdecy |
methyl group, an ethyl group, an n-propyl group, an i-
propyl group, an n-butyl group, a sec-butyl group, a t-
butyl group, an n-pentyl group, an n-hexyl group, an n-
heptyl group, an n-octyl group, an n-nonyl group, an n-
decyl group, an n-undecyl group and an n-dodecyl group.
In addition, examples of the cycloalkyl group having
3 to 8 carbon atoms of R® and R’ include a cyclopentyl
group and a cyclchexyl group.
[0082]
Examples of a substituent for the phenyl group of R?

and R’ include: alkyl groups having 1 to 6 carbon atoms

such as a methyl group, an ethyl garoup, an n-propyl group,

an i-propyl group, an n-butyl group, a sec-butyl group, a
t-butyl group, an n-pentyl group and an n-hexyl group;
cycloalkyl groups having 3 to 6 carbon atoms such as a
cyclopentyl group and a cyclchexyl group; alkoxyl groups
having 1 to 6 carbon atoms such as a methoxy group, an
ethoxy group, an n-propoxy Jgroup, an i-propoxy Jgroup, an
n-butoxy group and a t-butoxy group; cycloalkyloxy groups

having 3 to 6 carbon atoms such as a cyclopentyloxy group

group.



In addition, exanples of the cycloal kyl group having 3 to 8 carbon atons of
R i nclude a cycl opentyl group and a cyclohexyl group. [0086] - 53 Exanples
of the al koxyl group having 1 to 12 carhon atons of R4 include a nethoxy
group, an ethoxy group, an n-propoxy gfoup, an i-propoxy group, an n-butoxy
group, a t-butoxy group, an n-pentyloxy group, an n-hexyl oxy group, an

n- heptyl oxy group, an n-octyloxy group, an n-nonyloxy group, an n-decyl oxy

group, an rerdhdecyodghatoupcangranp; Nk doteeyl oxyogp ougnd | hadddeni on,
exanpl es of the cycl oal kyl oxy group having 3 to 8 carbon atons of R4

i ncl ude a Gytoipertch oxy a gf buprimel atoyciovhexytbkgrgneuptofo087] In the
formul as (28 and (3), preferred exanples of R4 include a nethyl group, an
ethyl groupi0G¢B83ropyl group, an i-propyl group, an n-butyl group, a methoxy
group and an ethoxy group. [0088] In the formulas (2) and (3), exanples of
the nonoval ent Fa - c GAEdINiaTy Hettdieo ARV Iidu HeBH HigL A 9XDIR0 car bon
atons of R5, the nobnoval ent nitrogen- contqjg%gg het erocyclic group having 4
to 20 car bdirais’ & The oIV a3 ePis sf fRir Se6htFai engeRét éPScyERi ¢ gr oup
having 4 to 20 carbon atons include a thioranyl group, an azepinyl group, a
di hydr oazepﬁ}fﬁ/]lo‘?g]r}ﬂﬁb,g%o‘éﬁ’)oxwwe a4 group having a 1-

alkylcycloalkane skeleton, a group having a bicycloalkane
skeleton, a group having a tricycloalkane skeleton, a
group having a spircalkane skeleton, a group having a
terpene skeleton, and a group having an adamantane
skeleton.

[0084]

In the formulas (2) and (3), preferred examples of
R®* and R’ include a hydrogen atom, a methyl group and an
ethyl group.

[0085]

In the formulas (2) and (3), examples of the alkyl
group having 1 to 12 carbon atoms of R* include a methyl
group, an ethyl group, an n-propyl group, an i-propyl
group, an n-butyl group, a sec-butyl group, a t-butyl
group, an n-pentyl group, an n-hexyl group, an n-heptyl
group, an n-octyl group, an n-nonyl group, an n-decyl
group, an n-undecyl group and an n-dodecyl group.

In addition, examples of the cycloalkyl group having
3 to 8 carbon atoms of R* include a cyclopentyl group and
a cyclohexyl group.

[008¢]



group, a triazinyl group, an oxathianyl group, a thiazolyl group, an

oxadi adi nyl

group, a dioxai ndanyl group, a diphi anaphthal enyl group,

a

furanyl group, a thiophenyl group, a pyrrolyl group, an oxazolyl group, an
- 54 isooxazolyl group, a thiazolyl group, an isothiazolyl group, a
pyrazolyl group, a furazanyl group, a pyranyl group, a pyridinyl group,

pyri dazi nyl

group, a pyrimdyl group, a pyradinyl group, a pyrrolinyl

group, a norphéxpmpdesupt &hs pedadinly |gmprupufiael regli huod | 8 ngd rbege oup,
i ndolyl group, an isoindolyl group, a benzofuranyl group, a benzothiophenyl

group, an

ateied ioff R/l igcdisle & RNy IIREUp, AR &fTIGHT | FRAUR GUp,

an

a

an

i soqui nolinyl group, a purinyl group, a quinazolinyl group, a cinnolinyl
group, a phHt1RIERPFY|IIEREup, A L ek @PPEY nYFOgP ouph? %.@%F%éioﬂ?PuEroﬁp, an
acrydi nyl group, a phenanthridinyl group, a thioxanthenyl _group

phenazi nyl

GrivURFa L AAZR TR Y 5By ST pRenoXat Ar Hwyl@%ugroap,

phenoxazi nyl groqg a thianthrenyl group, a tetrahydrofuranyl ?roup and a

t et r ahydr o3t dhiytt

exanpl es of

gr oup. [00%'10111?11 IR TR Y

preferably 1

REOLUPY 90080] 4 RHRCEBIY a8TPYY - Rl P3PODY

8F¥rred

R5 include. a tetrazgdrofuranyl g@gggﬁfnd a tetrahédropyranyl
T

TouRy 713 By %5, 91C8p 3N
! ecy Sxy gEgEgerably O or 1 and nore preferably O.
In addition, examples of the cycloalkyloxy group
having 3 to 8 carbon atoms of R* include a cyclopentyloxy
group and a cyclohexyloxy group.

[0087]

In the formulas (2) and (3), preferred examples of
R' include a methyl group, an ethyl group, n-propyl group,
an i-propyl group, an n-butyl group, a methoxy group and
an ethoxy group.

[0088]

In the formulas (2) and (3), examples of the
monovalent oxygen-containing heterocyclic group having 4
to 20 carbon atoms of R°, the monovalent nitrogen-
containing heterocyclic group having 4 to 20 carbon atoms
or the monovalent sulfur-containing heterocyclic group
having 4 to 20 carbon atoms include a thioranyl group, an
azepinyl group, a dihydroazepinyl group, a dioxolanyl
group, a triazinyl group, an oxathianyl group, a
thiazolyl group, an oxadiadinyl group, a dioxaindanyl
group, a diphianaphthalenyl group, a furanyl group, a

thiophenyl group, a pyrrolyl group, an oxazolyl group, an

nd™ nore



[0091] In the formula (3), "c" is preferably 0, 1 or 2 and nore preferably
1, "d" is preferably 1; and "e" is preferably O, 1 or 2 and nore preferably
- 55 - [0092] Specific exanples of e carbazol e conpound (2) include

[ 9- et hyl - 6- benzoyl - 9. H. - car bazol - 3-yI]- 1, 2- nonane- 2- oxi ne- 0- benzoat e,
[ 9- et hyl - 6- benzoyl -9. H. - carbazol -3-yl]-1, 2- nonane- 2- oxi me- O acet at e,
[ 9-ethyl - 6-benzoyl -9. H. -carbazol -3-yl]-1, 2- pent ane- 2- oxi ne-0- acet at e,
[ 9- et hyl - Tedrereryl vP. dtoupy bazohiBzylyl ogtaume; &rnonsxthiafpiget at e,
[ 9- et hyl - 6- ( 2- net hyl benzoyl )-9. H. -
ar bazol - 3-giduret haneytaombxl nerQubenz ofibeazdny D-gerbyb; 6a pyranyl
2- met hyl benzoyl ) -9. H. - carbazol - 3-yl | - et hane-1 - onoxi nre-O acetate,
1-[ 9- et hyl -®=¢up 3, &-py¥ péimyl benzay) )agpyridazinyl group, a
car bazol - 3-yl ] - et hane- | - onoxi me- O benzoate, 1-[9-n-butyl -
6- ( 2- et hyl hezoylJy D. Howpr bazoyr3dyhyl eghave; | a oppxiekingl bgneoupt ea [ 0093]
et hanone-1-[ 9-et hyl - 6- (2- net hyl - 4-t et r ahydr of ur anyl
benzoyl ) - 9.mprRemal ofrSylla 1P{ IR BRI Yy bxFne)p et handneclidinyl
1-[9-et hyl -6- (2-net hyl -4-tetrahydropyranyl benzoyl)-9.H. -
car bazol - 3-§¥Qugl- (& abléfﬂfylbklmupetMnbﬁ@llld?ngt@iWUBf a
(2-met hyl -5-t etrahydrof uranyl benzoyl)-9. H. -carbazol - 3-
yl]-1- (C>aé@@@@@ﬁ@?ﬁnyleﬁ%@%@neﬁ1bT@Z@¥hy@P@eQ21nﬁ¥ﬁyP 5ant et r ahydr opyr anyl
benzoyl )-9. H -carbazol -3-yl]-1-(0- acetyl oxine), and
et hanone- 1- {@%H@Jrﬂﬁl (PP hyd - ghyomenyl group, a quinolinyl group,

an isoguinolinyl group, a purinyl group, a quinazolinyl

1.
1-
1-
1-
1-
1-
c
(

group, a cinnolinyl group, a phthaladinyl group, a
puteridinyl group, a carbazolyl group, an acrydinyl group,
a phenanthridinyl group, a thioxanthenyl group, a
phenazinyl group, a phenothiazinyl group, a phenoxathinyl
group, a phenoxazinyl group, a thianthrenyl group, a
tetrahydrofuranyl group and a tetrahydropyranyl group.
foo89]

In the formulas (2) and {3), preferred examples of
R’ include a tetrahydrofuranyl group and a
tetrahydropyranyl group.
foos0]

In the formula (2), “a” is preferably 0, 1 or 2 and
more preferably 1; and “b” is preferably 0 or 1 and more
preferably 0.

(0091}

In the formula (3), “¢” is preferably 0, 1 or 2 and

more preferably 1; “d” is preferably 1; and “e” is

preferably 0, 1 or 2 and more preferably 1.



di met hyl -1, 3-di oxol anyl ) benzoyl }-9. H. - car bazol - 3-yl]-1- (0-acetyl oxine).
[0094] - 56 Further, specific exanples of the carbazol e conmpound (3)

i ncl ude et hanone-1-[9-ethyl -6-(2-nmethyl.+4- tetrahydrofuranyl net hoxy
benzoyl)-9. H -carbazol -3-yl]-1- (0-acetyl oxine),

et hanone- 1-[ 9- et hyl - 6- (2- et hyl - 4- tetrahydropyranyl net hoxy

benzoyl )-9. H. -carbazol -3-yl]-1- (0-acetyl oxi ne),

et hanone- | - [@ %1yl - 6- (2- met hyl - 5- t et rahydrof ur anyl net hoxy
benzoyl)-9. H. -carbazol -3-yl]-1- (0-acetyl oxi ne),

et hanone- | - [ 9- etSpHECIEYR axanipless-oft dihaamaimRelaydorndigng (2)

benzoyl )-9. H. -carbazol -3-yl]-1- (0-acetyl oxine), and

et hanone- 1-rockuds | 1 619 22t hy$ -laenzoyl-9.H. -carbazol-3-y1]-1,2-

(2, 2-di met hyl -1, 3-di oxol anyl ) met hoxybenzoyl }-9. H. -

car bazol - 3-§@ane (D-axuigt Oxtpergoat§ 00bs] 2 2abhygl t hekenzarba2ele-conpounds
(2) and carbazol e conpounds (3), 1-[9-ethy|-6-(2-nethy|benzoyl%-Q.H.-
car bazol - 3-§37R¥FPane=Y1 bnbx? rRCIRBR et 29¥i et fanepkatef ol - [9-ethyl-

et hyl - 6- (2-met hyl - 4-t et r ahydr.of ur anyl net hoxy benzoyl) - .
9.H.-carbaz%ﬂb%Q%QXLTQ(%}EE%E@@%&1h%)Ylktha%éﬂ%ﬂﬁaP9:2'°lee‘o‘

ethyl -6-{2-nethyl -4-(2 2-di et hyl-1I, 3-

di oxol anyl )%%"r%&%e‘%‘zb%ﬁt%ﬁ[ ¢ RFB2GE - B-§1 1earPeEolcdt Y bxPREFNSAd t he
like are preferred, and 1-]9-ethyl -

6- ( 2- met hyl bePoytTe 93??9%%?‘5%2 ofi 523F Y%L Rané2 roshbki-hetzeydtalatle;

et hanone- 1- 9-etn%

G ot ny| - 1, SO ayt ) Wk HOKBehz ) ¥ LU -RepRaRbP: a1 - [9-ethyl-6-
(2-methylbenzoyl)-9.H.-carbazol-3-yl] -ethane-1-onoxime-0-
acetate, 1-[9-ethyl-6-(1,3,5-trimethylbenzoyl)-9.H.-
carbazol-3-yl] -ethane-1-onoxime-0O-benzoate, 1-[9-n-butyl-
6-{(2-ethylbenzoyl}-9.H.-carbazol-3-yl] -ethane-1-onoxime-
O-benzoate,
[c093]
ethanone-1-[9-ethyl-6-(2-methyl-4-tetrahydrofuranyl
benzoyl)-9.H.-carbazol-3-yl] -1-{0O-acetyloxime), ethanone-
1-[9-ethyl-6-(2-methyl-4-tetrahydropyranyl benzoyl) -9 .H.-
carbazol-3-yl]-1-(0-acetyloxime), ethanone-1-[9-ethyl-6-
(2-methyl-5-tetrahydrofuranyl benzoyl)-$%.H.-carbazol-3-
y1l] -1- (O-acetyloxime), ethanone-1-[9-ethyl-6-(2-methyl-5-
tetrahydropyranyl benzoyl)-9.H.-carbazol-3-yl]-1-(0-
acetyloxime), and ethanone-1-[9-ethyl-6-{2-methyl-4-(2,2-
dimethyl-1,3-dioxolanyl)benzoyl}-9.H.-carbazol-3-yl]-1-
(0-acetyloxime) .

[00594]



yl]-1-(0-acetyloxinme) and the |ike are nore preferred. [0096] - 57 1In the
present invention, the anmount of the photopolynerization initiator used is
usual Iy 0.01 to 200 parts by weight, preferably 1 to 120 parts by weight
and nore preferably 1 to 100 parts by wei ght, based on 100 parts by wei ght
of the total of a polyfunctional nononmer [C] and an optionally used

nonof uncti onal nononer. When the anount of the photopol ynerization
initiator used iFrthess tdpaeiEiT gramsldsy afeitd cahd zgl dycaxposud e
becormes insufficient, and it nmay becone difficult to obtain a pattern array
in which the3kolngkee aferapreeknloiethrtangéd-meelylr g to a predet ermi ned
pattern. On the other hand, when the anmount is nore than_ 200 ?arts by

wei ght , théewmwwwlw@omyb%%m fali. ofarbaspl-2hElbobstrate
during devel opnent, and scunmng, film residues and the like tend to easily
occur on t heP-AFR5PETENDbr t¢RaNeRE the[2udshyhre 62 -BACRYE-frght  shiel ding
layer. In addltlon in the present invention, one or nore. sensitizer,

curing accet@r:f d?ﬁp¥%ﬁ et?ﬁ%ﬁo@?%%%Y}hk?n% aﬂ@rgéﬁg}f?zYﬁb égent can

al so be use to er, vvltht hotoo rrerlztlonlnltla i f
necessary. F 0?99# Y €9hHpe Ada‘?‘f aﬂF]&Y oh: §enBeERY I|5e5| n

conposi tion ftrahydrofuranylmethoxy benzoyl)-9.H.-carbazol-3-yl] -
(O-acetyloxime), ethanone-1-([9-ethyl-6-(2-methyl-5-
tetrahydropyranylmethoxy benzoyl)-9.H.-carbazol-3-yl]-1-
(O-acetyloxime), and ethanone-1-[9-ethyl-6-{2-methyl-4-
(2,2-dimethyl-1,3-dioxclanyl)methoxybenzoyl}-9.H. -
carbazol-3-yl)-1-(0O-acetyloxime) .
[0095]

Amcng these carbazole compounds (2) and carbazole
compounds (3), 1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-
carbazol-3-yl] -ethane-1-onoxime-0-acetate, ethanone-1-(9-
ethyl-6-(2-methyl-4-tetrahydrofuranylmethoxy benzoyl) -
9.H.-carbazol-3-yl]-1-(0-acetyloxime), ethanone-1-[9-
ethyl-6-{2-methyl-4-(2,2-dimethyl-1,3-
dioxolanyl)methoxybenzoyl}-9.H.-carbazol-3-yl}-1-(0-
acetyloxime) and the like are preferred, and 1-[9-ethyl-

- (2-methylbenzoyl)-9.H.-carbazocl-3-yl]-ethane-1-onoxime-
O-acetate, ethanone-1-[9-ethyl-6-{2-methyl-4-(2,2-
dimethyl-1,3-dioxolanyl)}methoxybenzoyl}-9.H.-carbazol-3-
yl]-1-(0-acetyloxime) and the like are more preferred.

[0096]



formng the colored | ayer of the present invention - 58 contains the
conponents (A) to (D) as basic conponents, but can also further contain
other additives as required. Exanplescef _the other additives include:
fillers such as glass and al um na; pol yner conpounds such as pol yvi nyl

al cohol s and poly(fluoroal kyl acrylate); surfactants such as nonionic
surfactants, cationic surfactants and anionic surfactants; adhesion

accel erators sudh® &sleyiDRESentmafy@Rfsidrandhe \EmMpunty i@k Hd¥/si | ane,

vinyl tris(2-nmethoxyethoxy)silane, ,

N- ( 2- ani noé?hﬁﬂgp%flﬁ?ﬁww et hyd 3 et Bk s § apeua Nty 0.01 to 200
(2-aninoethyl)-3-aninopﬁﬁgyltrinethoxysilane 3 am nopropyl triethoxysil ane,

3- glyci doxBAFriohy?¥ ri S Hox =T FEea 87 i e % PR bps | it HgLaihetRdxysi | ane,

hl o opr opyTAA AT SRAHOky T Arks0 BLEE B RFGLSRE 1 RRERBHGE: FaRe, -

ant i oxi dantRE AR Bt S 1 OoN R A RS 2 (B BUTaRbh) Bpgones S| A1

2,6-di-t-butyl phenol; Wabsorbers such as 2-(3-t-butyl-5-nethyl-2-

Ry oxyphenyth S LR brGHIAt 1 AIb e AR o ErReKyBoh L OPARAbRG:  dBS at i on

i nhibitors éﬁgﬂgﬁghﬁ%x%f”% éﬂﬁ%%%gggﬁﬁﬁerization initiator used is
less than 0.01 parts by weight, curing by exposure
becomes insufficient, and it may become difficult to
obtain a pattern array in which the colored layer pattern
is arranged according to a predetermined pattern. On the
other hand, when the amount is more than 200 parts by
weight, the formed colored layer may easily fall off from
the substrate during development, and scumming, film
residues and the like tend to easily occur on the
unexposed portions of the substrate or on the light
shielding layer.

In addition, in the present invention, one or more
sensitizer, curing accelerator or polymer
photocrosslinking and sensitizing agent can also be used
together with the photopolymerization initiator, if
necessary.

[0097]
- Other Additives -

The radiation-sensitive resin composition for

forming the colored layer of the present invention



[0098] - 59 - Preparation of Liquid Conposition The radiation-sensitive
resin conposition for formng the colored |ayer of the present invention is
usual 'y prepared as a liquid conpositigg hy blending with a solvent. As the
sol vent, any solvent can be appropriately selected and used as long as it
can di sperse or dissolve the conponents (A) to (D) constituting the

radi ati on- sensitive resin conposition and other additive conponents and
does not rexgitadingh thresworepiHeht §Aankd hds) mbdldrasec vonpenenty, [ 00991
Exanpl es of such a solvent include: propylene glycol nonoal kyl ethers such
as propyl eddit ¢iarectl smrforethsy @%Wi@l%rféitfﬁﬁlépﬁfcﬂ%h’élW§/c®$ AedeeY ¢t et her;
(poly)al kyl ene gl ycol. nonoal kyl ether acetate such _ as ethyl ene glycol
nonomet hyl et heEXa@@t&Ee Cfetthin SfderyARHIt RfodRAUd her  acet at e,

di et hyl ene gl ycal, . _nononet hyl et her acetate, diethylene glycol nonoethyl
ether acetate, pProgErEneURtyES TRTTEEY 12 dHe acet at e,  propyl ene gl ycol
nonoet hyl et her acetate, dipropyl ene | ycol. nononet hyl ether acetate and

di propyl ene gl y&&Y™Medn GEERAY %eﬁu%%t%t@lyzvﬂﬂ% SIGARHS gﬂfgol di et hers

such as di eL_EO }I/Fﬂeumgcl)g/ﬁ%l’l décnl?}trm/ée)e;t her, diethylene glycol nethyl ethyl

surfactants such as ncnicnic surfactants, cationic
surfactants and anionic surfactants;

adhesion accelerators such as vinyltrimethoxysilane,
vinyltriethoxysilane, vinyltris(2-methoxyethoxy)silane,
N- (2-aminoethyl) -3-aminopropylmethyldimethoxysilane, N-
(2-aminoethyl) -3-aminopropyltrimethoxysilane, 3-
aminopropyitriethoxysilane, 3-
glycidoxypropyltrimethoxysilane, 3-
glycidoxypropylmethyldimethoxysilane, 2-(3,4-
epoxycyclohexyl)ethyltrimethoxysilane, 3-
chloropropylmethyldimethoxysilane, 3-
chloropropyltrimethoxysilane, 3-
methacryloyloxypropyltrimethoxysilane and 3-
mercaptopropyltrimethoxysilane;

antioxidants such as 2,2-thiobis(4-methyl-6-t-
butylphenol) and 2,6-di-t-butylphenol;

UV absorbers such as 2-(3-t-butyl-5-methyl-2-
hydroxyphenyl) -5-chlorobenzotriazole and
alkoxybenzophenone;

coagulation inhibitors such as sodium polyacrylate.

[0098]



et her, diethylene glycol diethyl ether, dipropylene - 60 glycol dinethyl

et her, dipropylene glycol nethyl ethyl ether and di propyl ene glycol diethyl
ether; other ethers such as tetrahydrofuyran; ketones such as nethyl ethyl
ket one, cycl ohexanone, 2-heptanone an& 3- heptanone; ket oal cohol s such as

di acetone al cohol (i.e. 4- hydroxy-4-nethyl pentane-2-one) and 4-hydroxy-4-
met hyl hexane-2-one; [0100] lactic acid alkyl esters such as nmethyl |actate
and et hyl Brgnanation lef lekaerd Cempoakt 8@yl  2- hydr oxy- 2-

met hyl propanoat e, ethyl hydroxyacetate, nethyl 2- hydroxy 3- met hyl but anoat e,

met hyl 3- nethoxﬁﬁﬁoﬁaﬂﬂﬂﬁéoﬂﬁﬁ%ﬂs¥¥1WﬁﬂnﬁﬁéﬂnQﬂﬂPRﬁﬁQio Py |

3- ethoxyprdflonate et hyl_ 3- ethoxypﬂ%ganoate et hyl et hoxyacet at e,

3- met hoxyb %ﬁmlﬁﬁxﬁ EFO%P¥EQ h%&%b@¥?$e%.e%%Y%nt30ﬁe%ﬁyl 3-

met hoxybut yl flonate et hyl acetate n- propyl . acetate propyl  acetate,
n- but yi acoisHa 1Y BRRBATeR ctatd, | HUBEnEYTOPS FhpR, bY - Béﬁ@wnac\éf-ahe

n- but yl praflonate ethyl butyrate, n-propyl butyrate, i-propyl butyrate,
n- butyl VI N et hyl pyruvate et hyl pyruvate n-propyl pyruvate,

met hyl acetoacetate, eth acet oacet ate and 'P% apoxobulanoate aromatic

hydr ocar bons suét? e 5 r‘?é’tand"%l%ventarﬁf‘n propriately

selected and used as long as it can disperse or dissolve
the components (A} to (D) constituting the radiation-
sensitive resin composition and other additive components
and does not react with these components and has moderate
volatility.

[o099]

Examples of such a solvent include:

propylene glycol monoalkyl ethers such as propylene
glycol monomethyl ether and propylene glycol monoethyl
ether;

(pely)alkylene glycol monoalkyl ether acetate such
as ethylene glyccl monomethyl ether acetate, ethylene
glycol monoethyl ether acetate, diethylene glycol
monomethyl ether acetate, diethylene glycol monoethyl
ether acetate, propylene glycol monomethyl ether acetate,
propylene glycol monoethyl ether acetate, dipropylene
glycol monomethyl ether acetate and dipropylene glycol
moncethyl ether acetate;

(polylalkylene glycol diethers such as diethylene
glycol dimethyl ether, diethylene glycol methyl ethyl

ether, diethylene glycol diethyl ether, dipropylene



- 61 amdes such as N-nethyl pyrrolidone, N N dinethylfornmam de and

N, N- di net hyl acet am de. [0101] Anong these sol vents, propyl ene glycol
nononet hyl et her, ethylene glycol nqn%%eyhyl et her acetate, diethylene

gl ycol nononet hyl ether acetate, diethylene glycol nonoethyl ether acetate,
propyl ene glycol nononethyl ether acetate, propylene glycol nonoethyl

et her acetate, dipropylene glycol nononethyl ether acetate, diethylene

gl ycol di methydoketdianetldyketdyhene dgbycpylemt hylyedthyhethher etdiypr opyl ene
gl ycol dinmethyl ether, cycl ohexanone, 2-heptanone, 3-heptanone, ethyl 3-
met hoxypr op=sirtoat egndred hiyt o8y ke xyby opl onhat ehy bt éiyheB; et hoxypr opanoat e,
3- net hoxydi butyl acetate, 3-nethyl-3- nethoxybutyl propionate, n-butyl
acetate, i-butylotdest attdieran-pammt s ftetmlydiofperryl acetate, n-buty
propi onate, ethyl butyrate, i-propyl butyrate, n-butyl butyrate, ethyl
pyruvat e and t h&dtidre sarsaiqiy efsemeddifr @hlthle keti gvipoi el aiexhmeet vi ng
properties, pignment dispersibility coating properties and the |Iike. The
sol vent s cadriepiarensiard y3 dreptarone xt ure of two or nore thereof. [0102]
Further, solvents which has high boiling point such as benzyl ethyl ether,
di - n- hexyl et herket@@diceidldc dUsie a8 iBiopRiraie, 2 ke@rdl clhacg d,4caprylic acid,
1-octanol, 1- nonanol, benzyl alcohol, benzyl acetate, ethyl benzoate,

hydroxy-4-methylpentane-2-one) and 4-hydroxy-4-

methylhexane-2-one;

[0100]

lactic acid alkyl esters such as methyl lactate and
ethyl lactate;
other esters such as ethyl 2-hydroxy-2-

methylpropanocate, ethyl hydroxyacetate, methyl 2-hydroxy-

3-methyibutanoate, methyl 3-methoxypropionate, ethyl 3-

methoxypropancate, methyl 3-ethoxypropionate, ethyl 3-

ethoxypropanocate, ethyl ethoxyacetate, 3-methoxybutyl

acetate, 3-methyl-3-methoxybutyl acetate, 3-methyl-3-

methoxybutyl propiocnate, ethyl acetate, n-propyl acetate,

i-propyl acetate, n-butyl acetate, i-butyl acetate, n-

pentyl formate, i-pentyl acetate, n-butyl propionate,

ethyl butyrate, n-propyl butyrate, i-propyl butyrate, n-

butyl butyrate, methyl pyruvate, ethyl pyruvate, n-propyl

pyruvate, methyl acetoacetate, ethyl acetcacetate and

ethyl 2-oxobutanoate;

aromatic hydrocarbons such as toluene and xylene;

and



- 62 diethyl oxalate, diethyl mal eate, y-butyrolactone, ethylene
carbonate, propylene carbonate and et hylene glycol nonophenyl ether acetate
can be used together with the solventg, The high boiling point solvents can
be used singly or as a mxture of two or nore thereof. [0103] The anount
of the solvent used is not Iimted, but is desirably such an anount that
the total concentration of respective conponents except the solvent of the
conposition is pméfesalsiugs asso Nemagthy lpwt nedrislqiyeef éF.dbly 10 to 40 wt %
fromthe viewoints of coating properties and stability of the l[iquid
conposi ti orfline By binwnaiede dmd 04N MvbimethFbrcFoamidg- Col or Filter Next, a
met hod for formng the color filter of the present invention wll be

descri bed uki*yLk he radi ati on- sensitive resin conposition for formng the
colored |l ayer of the present .invention. The nethod for form ng the color
filter usually AREIUIESSS JHFE e ARy BOEFS MONAE L (1) A step
of formng a coating of the radiation- sensitive resin conposition for
forming t heidor RENEYNE DFYThe Predeathy hverhi¢breehtatSubstrate (2) A
step of exposing at |east alpart of the coatin é3% A step of devel oping

t he Coatingg%ﬁqgwl%ﬂﬁxﬁﬁﬁqp monomethyl ether adetate, diethylene

glycol monoethyl ether acetate, propylene glycol
monomethyl ether acetate, propylene glycol monoethyl
ether acetate, dipropylene glycol moncmethyl ether
acetate, diethylene glycol dimethyl ether, diethylene
glycol methyl ethyl ether, dipropylene glycol dimethyl
ether, cyclohexanone, 2-heptanone, 3-heptanone, ethyl 3-
methoxypropanoate, methyl 3-ethoxypropionate, ethyl 3-
ethoxypropanoate, 3-methoxydibutyl acetate, 3-methyl-3-
methoxybutyl propionate, n-butyl acetate, i1-butyl acetate,
n-pentyl formate, i-pentyl acetate, n-butyl propionate,
ethyl butyrate, i-propyl butyrate, n-butyl butyrate,
ethyl pyruvate and the like are preferred from the
viewpoints of disscolving properties, pigment
dispersibility coating properties and the like.

The solvents can be used singly cor as a mixture of
two or more thereof.
[0102]

Further, solvents which has high boiling point such
as benzyl ethyl ether, di-n-hexyl ether, acetonylacetone,
isophorone, caproic acid, caprylic acid, l-octanol, 1-

nonancl, benzyl aicohol, benzyl acetate, ethyl benzoate,



- 63 (4) A step of heat-treating (hereinafter, referred to as
"post - baki ng") the coating after devel opnent Hereinafter, these steps wll
be described sequentially. [0105] - %%eg (1) At first, a light shielding
| ayer is formed on the surface of a substrate to section the parts each
formng a pixel as required, and a liquid conposition of the

radi ati on-sensitive resin conposition for formng the colored |ayer which
cont ai ns, fdiretawdnul:elate edijegnEehtmalesateppli-editordlhictcaghstrate, and t hen
the substrate is subjected to pre-baking to evaporate a sol vent and

t her eby f orafiyglene caibena®anpl ey bine heaxhdraratandsedhy henhi s step
include ring-opened polyners of the cyclic olefin or_ hydrogenated

subst ances I1EIEMAPRIERNYE cH-her Reaateitardie porycEpHoRagEswith

pol yesters, aromatic pol yam des, pol yam de-i m des, polyim des and

pol yet her st riexslva-addi ti on, these substrates can al so be subjected to
an appropriate pretreatnent, _such as chem_cal treatnent by_si]lane coupling
agents or the |iTkE Ddods e itlies Mt SOYRtR iGR RHWst iTig9e gas phase
reacti on net hod and , vacuum depositi on as desired. Appropriate coating

met hods suct &5 rotBr Xt Woatdhg- e spF Mt F#eC%t ow casting coating, roll
coati ng and[0f6§¥ing with a slit nozzle can be adopted for applying a

The amount of the solvent used is not limited, but
is desirably such an amount that the total concentration
of respective components except the solvent of the
composition is preferably 5 to 50 wt% and more preferably
10 to 40 wt%, from the viewpoints of coating properties
and stability of the liquid composition to be obtained.
[0104]

Method For Forming Color Filter

Next, a method for forming the coleor filter of the
present invention will be described using the radiation-
sensitive resin composition for forming the colored layer
of the present invention.

The method for forming the color filter usually
includes at least the following steps (1) to (4).

(1} A step of forming a coating of the radiation-
sensitive resin composition for forming the colored layer
of the present invention on a substrate

(2) A step of exposing at least a part of the
coating

(3) A step of developing the coating after exposure



- 64 liquid conposition to the substrate, however, the radiation-sensitive
resin conposition in the present invention has high solubility in a

cl eani ng sol vent even after drying,_aEg therefore this conposition is
suitable for coating with a slit nozzl'é. Pre-baking is usually perfornmed by
the condition of 70 to 110C for about 2 to 4 m nutes. The coating thickness
is usually 0.1 to 10 m preferably, 0.2 to 8.0 mand nore preferably 0.2 to
6.0 mas a fil mat hAckneps odff heatt-lieesdlivent (hex eriavafred:, HefkOBled Step (2)
Then, at least a part of the fornmed coating is exposed. Wen a part of the
coating is texposddodti-hakingalihe s@usan taflotg ey phepwsmsk havi ng an
appropriate pattern. As radiation used for this step, for exanple, visible
rays, ultraviol ereapaftesr - fhesgyissieds mayd, beelde@argdaskans and X-rays,
can be enpl oyed, however, radiation having a wavelength in the range of 190
to 450 nmSSIYATEFirriett. The exposure ampunt of radiation is usually about

10 to 10,000 J/n2. [0107] - Step (3) - 65 Then, the exposed coating is
preferably d&loped
- Step (1) -

At first, a light shielding layer is formed on the
surface of a substrate to section the parts each forming
a pixel as required, and a liquid composition of the
radiation-sensitive resin composition for forming the
colored layer which contains, for example, a red pigment
is applied on this substrate, and then the substrate is
subjected to pre-baking to evaporate a solvent and
thereby forming a coating.

Examples of the substrate used in this step include
ring-opened polymers of the cyclic olefin or hydrogenated
substances thereof in addition to glass, silicon,
polycarbonates, polyesters, aromatic polyamides,
polyamide-imides, polyimides and polyethersulfones.

In addition, these substrates can also be subjected
to an appropriate pretreatment such as chemical treatment
by silane coupling agents or the like, plasma treatment,
ion plating, sputtering, a gas phase reaction method and
vacuum deposition as desired.

Appropriate coating methods such as rotary coating
{spin coating), flow casting coating, roll coating and

coating with a slit nozzle can be adopted for applying a



wi th an al kali devel oper and unexposed portions of the coating are

di ssol ved and renoved to forma pattern. As the al kali devel oper, aqueous
solutions of, for exanple, sodium cqrg nate, sodi um hydroxi de, potassium
hydr oxi de, tetranethyl anmoni um hydr oxi de, choline, 1, 8-

di azabi cycl o-[5. 4. 0] - 7-undecene and 1, 5-di azabi cycl o- [4.3.0]-5-nonene are
preferred. An appropriate anmount of water-soluble organic solvents such as
met hanol andiegtivhrednmrs surdract@ant ke cawmbstat atoe behaweledrt othde al kal i
developer. It is to be noted that the coating is usually rinsed with water
after al kafddichbddropiaig 1t JAée tFRS devedmpd it peocelsiing peehedt a shower
devel opi ng nethod, a spray devel opi ng nethod, a dip (inmersion) devel oping
met hod, a putBRE daydrapi et hbdo bhitY hin | 3 keleanine appyeed. eTaB

devel opi ng condition at ordinary tenperature for about 5 to 300 seconds is
preferred. §ingg|drying epnd)thapmbeifichtiy, cComrogbai PRgiaf seitablel opnent

i s post- baked, and thereby the substrate in which a pixel pattern
constitut edf ¥ FPRL T it ot} oh-R@R%1%i ve resin  conposition is arranged
in a predeterm ned pattern can be _obtained. - 66 Post-baking is preferably

performed by th&TEomdiiieh 1fustsd 1 PeIeTd b N2 FI Ul oR i es.

70 to 110°C for about 2 to 4 minutes.

The coating thickness is usually 0.1 to 10 um,
preferably, 0.2 to 8.0 um and more preferably 0.2 to 6.0
pum as a film thickness after the solvent is removed.
[0106]

— Step (2) -

Then, at least a part of the formed coating is
exposed. When a part of the coating is exposed, it is
usually exposed through a photomask having an appropriate
pattern.

As radiation used for this step, for example,
vigible rays, ultraviolet rays, far-ultraviolet rays,
electron beams and X-rays, can be employed, however,
radiation having a wavelength in the range of 190 to 450
nm is preferred.

The exposure amount of radiation is usually about 10
to 10,000 J/m?.

[0107]

~ Step (3) -



The fil mthickness of the thus formed pixels is wusually 0.5 to 5.0 mand
preferably 1.5 to 3.0 m [0109] Further, green and blue pixel patterns are
formed on the sane substrate by repqa%%ng the steps (1) to (4) wusing a

| i quid conposition of the radiation-sensitive resin conposition for formng
the colored | ayer which contains a green or blue pignent, and thereby a
colored layer in which pixel patterns of the three primary colors of red,

green and bl ue dherar rtdegedpased predetsy misar-e fetateln davre bepdédr med on t he
substrate. However, the order of form ng pixel patterns of respective
colors in wihé presehtal hvdene brpes and wnexpesed opeheiabsveforder. In
addition, a black matrix can be treated in the sane manner as the above

pi xel patt erPpfordreordigprobeiirandxeepevetato af PTHui doabhpsBiti on of the
radi ati on-sensitive resin conposition for formng the colored |ayer

cont ai ni ng a bl d¢k thieymdita lils dgsed.crg1 FuaBtorsFHutignsthet cof@f filter of
the present invention is provided with a colored |ayer forned_ using the
radi ati on- YRS veSTEEIH COMRRE £F onSPSEUR ORI R iRe: cBPbredl Eyer of the
present invention, - 67 The color filter of the present_invention is
extrenel y USEERXIE, TR LAReRHIR REdyexiie, ghpbéreveleBror 1iquid

crystal diifjay devi ces, . col or . .
iazabicyclo-[5.4.0]-7-undecene and 1,5-diazabicyclo-

[4.3.0] -5-nonene are preferred.

An appropriate amount of water-soluble organic
solvents such as methanol and ethanol or surfactants can
also be added to the alkali developer. It is to be noted
that the coating is usually rinsed with water after
alkali development.

As the developing processing method, a shower
developing method, a spray developing method, a dip
(immersion) developing method, a puddle developing method
and the like can be applied.

The developing condition at ordinary temperature for
about 5 to 300 seconds is preferred.

[0108]
- Step (4) -

Consequently, the coating after development is post-
baked, and thereby the substrate in which a pixel pattern
constituted of the cured radiation-sensitive resin
composition is arranged in a predetermined pattern can be

obtained.



i magi ng tube el enents, color sensors or the like. [01111 Col or Liquid
Crystal Display Device The color liquid crystal display device of the
present invention is provided with theseolor filter of the present
invention. The color liquid crystal display device of the present invention
can have an appropriate structure. For exanple, the color liquid crystal

di spl ay device can have a structure where a color filter is formed on

anot her subst r e totleérinchdrs Prdrfieriaig vs gesticatmedhdw ridhea adndit f¢ m
transi stor (TFT) disposed thereon, and the driving substrate and the
substrate halvi¥ap tthe 30°6r fior wdoutf @0ndd t4femsgnitars=e opposed to each ot her
through a liquid crystal |ayer, and can also have a structure where a
substrate in whiléle £id& dhidhness of fdenddisn fianeds wipgks ofSthe driving
substrate having a thin film transistor (TFT) disposed thereon and a
substrat e hEMdEgY dh- 3 T (3 i inand derefoperb W th- 2 iRy 21 @citfode for med
thereon are opposed to each other through a liquid crystal |ayer. The
latter strubft¥ has an advantage that the numerical aperture can be

i nproved significantly and therefore a colar liquid crystal display device
which is brightf% & dSas FiegH @é‘l“{ %Jt"teor?’t?%?r?' B2 ot etk e -f%’%“ecg)[céiarrpl es]

[0112] - Herglnallel o Lie SIROH BNt S oL i A BLeSEMs (1) to (a)

using a liguid composition of the radiation-sensitive
resin composition for forming the colored layer which
contains a green or blue pigment, and thereby a colored
layer in which pixel patterns of the three primary colors
of red, green and blue are arranged in a predetermined
pattern can be formed on the substrate. However, the
order of forming pixel patterns of respective colors in
the present invention is not limited to the above order.

In addition, a black matrix can be treated in the
game manner as the above pixel pattern formation
procedure except that a liquid composition of the
radiation-sensitive resin composition for forming the
colored layer containing a black pigment is used.
[0110]
Color Filter

The color filter of the present invention is
provided with a colored layer formed using the radiation-
sensitive resin composition for forming the colored layer

of the present invention.



invention will be nore specifically described by way of Exanples. The
present invention is, however, not limted to the follow ng Exanples. The
Mv and WMh of a resin obtained in each the follow ng Synthesis Exanpl es
were neasured by gel perneation chromatography (GPC) according to the
foll ow ng specification. Apparatus: GPC 101 (manufactured by SHOM DENKO

K. K.) Columm: Col ums GPC-KF-801, GPC- KF-802, GPC- KF-803 and GPC- KF-804
wer e connect ed Viheh cedoly dtildgerf @f adwe prvsisitite iphesgd: icket¥sahydr of ur an
containing 0.5 wt % phosphoric acid [0113] [Production of Copolyner for
Conpar i son]extgandles s @r 1 707 | exsknekf ppeansini HsEveodri ng tube and a
stirrer was charged with 3 parts_by weight of 2,2'- azobisisobutyronitrile,
4 parts by Whlfrtgre tﬁ%l(cmrﬁwm 1KY Stdhl b Dbiy| de¥icasf i elphmedi atel y
after synthesis and 200 parts by wei ght of dipropylene glycol dinethyl

et her, and RAFHEHLHDPS SHLPEDTE pfFPODYSTRIGRE oF thet hdkeylic acid, 31.2
parts by wei ght of N phenyl nal eimde, 30 parts by weight of benzyl - 69
nmet hacryl at 18.8 parts by weight of styrene. After the flask was

purged with_nitrogen gas, the reaction solution was heated to 80C while
gently Stiqu%&FE#aguléiCrystal Display Device

The color liguid crystal display device of the
present invention is provided with the color filter of
the present invention.

The color liquid crystal display device of the
present invention can have an appropriate structure. For
example, the color liquid crystal display device can have
a structure where a cclor filter is formed on another
substrate other than a driving substrate having a thin
film transistor (TFT) disposed thereon, and the driving
substrate and the substrate having the color filter
formed thereon are opposed to each other through a liquid
crystal layer, and can also have a structure where a
substrate in which a color filter is formed on the
surface of the driving substrate having a thin film
transistor (TFT) disposed therecn and a substrate having
an ITO (indium oxide doped with tin) electrode formed
thereon are copposed to each other through a liquid
crystal layer. The latter structure has an advantage
that the numerical aperture can be improved significantly
and therefore a color liquid crystal display device which

is bright and has high definition can be obtained.



held at this tenperature to perform polynerization for 3 hours. Then, the
reaction solution was heated to 100C and 2 parts by wei ght of

2,2' -azobi sisobutyronitrile was addedghereto. Polymerization was continued
for another 1 hour, and thereby a copolyner solution (solid content
concentration = 33.1 wt% was obtained. This copolynmer had a Mv of 5,200
and a MM Mh of 1.4. This copol ynmer was designated as "copol yner (0-1)".
[0114] SyntHweustesdanpl e 2 A flask equi pped with a cooling tube and a
stirrer was charged with 3 parts by weight of 2,2 - azobisisobutyronitrile,
4 parts by WEilght of bis(pyrazol- |-yl-thiocarbonyl)disulfide |left to stand
at room tenperature for 2 nonths after synthesis and 200 parts by weight
of di propyl ene &eyedmnaditeat hjheeem@Cdigedit s s &difeMU8ESHt h 20 parts by
wei ght of nmethacrylic acid, 31.2 parts_ by weight of N phenyl nmal eim de, 30
parts by wWENEHEIEID PEhLY 106 PR rsR et 6f il 18 Befar tReByP eV Yt Obf

styrene. After the flask was purged with nitrogen gas, the reaction

sol uti on WIS t 3 PEOBTRIFEE JVEMF T8 i5yi ﬁﬁ’“%ﬁ’(?%elr@%thﬂﬁtfd

tenperature to perfarm polynerization for 3 hours. Then, the reaction
solution wd3 té§ﬁ%?yﬁﬁﬁxﬁghﬂﬁﬁk%arts by wei ght of 2,2' - 70

2001 S1SODULYT Ol )0 5 yRISG0 o NSOl HIET L ABLIRN, s, gont e for
Concentratifghf6é§%g_g%&@hgggg Examples were measured by gel
permeation chromatography (GPC) according to the
following specification.

Apparatus: GPC-101 (manufactured by SHOWA DENKO
K.K.)

Column: Columns GPC-KF-801, GPC-XF-802, GPC-KF-803
and GPC-KF-804 were connected with each other for use.

Mobile phase: Tetrahydrofuran containing 0.5 wt%
phosphoric acid
[0113]
[Production of Copolymer for Comparison]
Synthesis Example 1

A flask equipped with a cooling tube and a stirrer
was charged with 3 parts by weight of 2,2'-
azobisisobutyronitrile, 4 parts by weight of bis(pyrazol-
l1-yl-thiocarbonyl)disulfide immediately after synthesis
and 200 parts by weight of dipropylene glycol dimethyl
ether, and subsequently with 20 parts by weight of

methacrylic acid, 31.2 parts by weight of N-

phenylmaleimide, 30 parts by weight of benzyl



obtai ned. This copolyner had a Mv of 10,500 and a MM Mn of 1.9. This

copol yner was designated as "copolyner ((3- 2)". Synthesis Exanple 2 is an
exanpl e of producing a copolyner in_thg same manner as in Synthesis Exanple
1 except that bis(pyrazol-I-yl-thiocarbonyl)disulfide |left to stand at
roomtenperature for 2 nonths after synthesis was used. The obtained
copolynmer ((3-2) has a higher nolecular weight and a higher MV Wn as

conpar ed winedthanrylodpolamerl§ (B-p3riohtly rieell gint Syht slestenExarfl e,
Accordingly, it shows that bis(pyrazol-1-yl- thiocarbonyl)disulfide does not
have good sths dgeaskstvend IPUyged o4 NSFedRR| 32 Fxamipt er8aAL{PASk equi pped
with a cooling tube and a stirrer was charged with 10 parts by wei ght of
2,2' - azobistbgbipy rvors theédateed 400 HAC FHy ensiggtitl ofst idipirepydrehe gl ycol

di nret hyl ether, and subsequently with 20 parts by wei ght of nethacrylic
acid, 31.2 kﬁ%]rci @%Wh%iwp%?aW%eWIWg?Woﬁ? BOEPaFREIBY ferght  of
benzyl nethacrylate, 18.8 parts by mei%ht_of styrene and 10 arts by

wei ght of ¥mihy| ShErend i Fsetitine ARt 1akeivdift HeHigdItg nf Gigent )

vas heat od T51 BOSTH 1 GERTY: <1 111 Ry SHOOHRT oM PRPREFERber dthre o

perform p0|3/£§é’é Z&Eélge c];.or P%qu?nuerrsl'za-g]l%r}i \}ahse continued for another
1 hour, and thereby a copolymer solution (solid content
concentration = 33.1 wt%) was obtained. This copolymer
had a Mw of 5,200 and a Mw/Mn of 1.4. This copolymer was
designated as "copolymer (pf-1)".
[0114]
Synthesis Example 2

A flask equipped with a cooling tube and a stirrer

was charged with 3 parts by weight of 2,2'-
azobisisobutyronitrile, 4 parts by weight of bis(pyrazol-
l-yl-thiocarbonyl)disulfide left to stand at room
temperature for 2 months after synthesis and 200 parts by
weight of dipropylene glycol dimethyl ether, and
subsequently with 20 parts by weight of methacrylic acid,
31.2 parts by weight of N-phenylmaleimide, 30 parts by
weight of benzyl methacrylate and 18.8 parts by weight of
styrene. After the flask was purged with nitrogen gas,
the reaction solution was heated to 80°C while gently
stirring and held at this temperature to perform

polymerization for 3 hours. Then, the reaction solution

was heated to 100°C and 2 parts by weight of 2,2'-



reaction solution was heated to 100C and 2 parts by weight of

2,2' -azobi si sobutyronitrile was added thereto. Polynerization was conti nued
for another 1 hour, and thereby a cqubyqer solution (solid content
concentration = 20.1 w% was obtained. This copolynmer had a Mv of 5, 000
and a MV Mh of 3.6. This copol ynmer was designated as "copolynmer ((3-3)".
[0116] Synthesis Exanple 4 A flask equi pped with a cooling tube and a
stirrer wesz@hes geebwl Yrori Brphe teapyag@edhtherepo ' -Polymerization

azobi si sobutyronitrile and 200 parts by weight of dipropyl ene glycol

di met hyl etWis , CQiMel BUfsS ke MIYT Y hl @@uﬁar%§db§/h%?]§ﬁtaoﬁoﬁﬁgﬁ@@ryl ic
acid, 31.2 parts by weight of N-phenyl nal eimde, 30 parts, by weight of
benzyl met$REEiet e{5ABIB FRRENHYCHTYRELJELQR YT ehd- AnYES) pHRBs by wei ght
of a-nmethyl styrene_diner, (nol ecul ar weight controlling agent) . After the
flask was p?P%%Jo“‘%ﬁlthT}Hist Fﬁﬁ’é’ﬁly&?sr qaﬁgaré%tc?forﬁos'oﬁ%?i%%v%éwWé‘ﬁ?ed to 80C
while gently stirring and held at this tenperature to perform

pol ymeri zat®bn! fdr COPCRBIEY (M8 (attIB et At | P Hadneieatitd to 100C

and 0.5 parés"by wei ght of 2,2'-azobisisobutyronitrile was added thereto.
Pol yneri zat bn- was continued for another 1 hour, and - 72 thereby a

copol ymer sol uti nt§50”§1é§”ﬂ nt .concentratio = 35@ 99 was obt ai ned.
Thi s copol yrer Ad A of ae ¢ and A Wq\l}#ﬁﬁ %519 (ﬁ#iws r&%p%l yner was
desi gnat ed copolymer in the same manner as in Synthesis Example 1
except that bis(pyrazol-l-yl-thiocarbonyl)disulfide left
to stand at room temperature for 2 months after synthesis
was used. The obtained copolymer (B-2) has a higher
molecular weight and a higher Mw/Mn as compared with the
copolymer (-1} obtained in Synthesis Example 1.
Accordingly, it shows that bis(pyrazol-1-yl-
thiocarbonyl)disulfide does not have good storage
stability.

[0115]
Synthesis Example 3

A flask equipped with a cooling tube and a stirrer

was charged with 10 parts by weight of 2,2'-
azobisisobutyronitrile, 400 parts by weight of
dipropylene glycol dimethyl ether, and subsequently with
20 parts by weight of methacrylic acid, 31.2 parts by
welight of N-phenylmaleimide, 30 parts by weight of benzyl
methacrylate, 18.8 parts by weight of styrene and 10
parts by weight of a-methylstyrene dimer (molecular

weight controlling agent). After the flask was purged



as "copolyner ((3-4)". [0117] [Production of Copolyner (BI)] Synthesis
Exanple 5 A flask equi pped with a cooling tube and a stirrer was charged
with 3 parts by weight of 2,2'- azobisisobutyronitrile, 4 parts by weight of
bi s(n- octyl mercapto-thiocarbonyl) disulfide imediately after synthesis
and 200 parts by wei ght of dipropylene glycol dinethyl ether, and
subsequently with 20 parts by weight of nethacrylic acid, 31.2 parts by

wei ght of Nvitphemitnedet jaie, @oe peeastbynwedfhtiofh wenzheatedt hacryl ate and
18.8 parts by weight of styrene. After the flask was purged with nitrogen
gas, the res@id oinilsolgemitdry wdsi theatedntd I80A whi [higertémpetarureng and

held at this tenperature to performpolynerization for 3 hours. Then, the
reacti on solutbeniolEs Prebiesr 1sa100C fahd3 2nparss Fhatei gHe of

2,2' -azobi si sobutyronitrile was added thereto. Polynerization was continued
for anot herredcthioen , sahet idreredy heaopdl yoel 08w uﬁﬂ%rﬂ (eeot il yont ent
concentration = 33.0 wt% was obtained. This copolynmer __had a Mv of 5,000
and a Mv MW®¥Iht 50f 15 3" cRFRP{FET ORakY TeRsF Hhbt c¥r8s2de8dot hRERLPB- 1) .
[0118] - 73 -_ Synthesis Exanple 6 A flask equi pped with a cooling tube and a
stirrer waBOEHBRHEER W PH B2 DarPRt byusei §ff #fcogher.1l hour, and

thereby a copolymer solution (solid content concentration
= 20.1 wt%) was obtained. This copolymer had a Mw of
5,000 and a Mw/Mn of 3.6. This copolymer was designated
as "copolymer (f-3)".
[0116]
Synthesis Example 4

A flask equipped with a cooling tube and a stirrer
was charged with 2.5 parts by weight of 2,2'-
azobisisobutyronitrile and 200 parts by weight of
dipropylene glycol dimethyl ether, and subsequently with
20 parts by weight of methacrylic acid, 31.2 parts by
weight of N-phenylmaleimide, 30 parts by weight of benzyl
methacrylate, 18.8 parts by weight of styrene and 3 parts
by weight of o-methylstyrene dimer (molecular weight
controlling agent). After the flask was purged with
nitrogen gas, the reaction solution was heated to 80°C
while gently stirring and held at this temperature to
perform polymerization for 3 hours. Then, the reaction
solution was heated to 100°C and 0.5 parts by weight of
2,2'-azobisisobutyronitrile was added thereto.

Polymerization was continued for another 1 hour, and



azobi si sobutyronitrile, 4 parts by weight of bis(n-

dodecyl ner capt o-t hi ocarbonyl ) disulfide imediately after synthesis and 200
parts by wei ght of dipropyl ene glycol i met hyl ether, and subsequently with
20 parts by weight of nethacrylic aci 8, 31.2 parts by weight of N

phenyl mal ei m de, 30 parts by weight of benzyl nethacrylate and 18.8 parts
by weight of styrene. After the flask was purged with nitrogen gas, the
reacti on sdiarelmn avasoprebymesl twoBOC ai [soahtdgnisent reogeandrahebd at this
tenperature to perform polynerization for 3 hours. Then, the reaction

sol ution was ¥ikad exk o WD Obtanthexd pallits. shyropsilgmenthad a Mw of

2,21-azobisi sobutyronitrile was added thereto. Polynerization was conti nued
for anot herl4 .10 Howand andiv Adr eby 2. Topdihise copsl iymiesn Wasoldeas igortteatd
concentration = 32.8 wt% was obtained. This copolynmer had a Mv of 5,200
and a Mv Maof'dophlyies tbpolyner was designated as "copol yner (B-2)".
(0119] Synthesis Exanple 7 A flask equipped with a cooling tube and a
stirrer wak0lkharged with 3 parts by weight of 2,2'- azobisisobutyronitrile,
4 parts by weight of bis(benzyl mercapto-thiocarbonyl)disulfide imediately
after synt hERredugidl e harere %ib&)bf di propyl ene - 74 glycol dinethyl
et her, and subsequently with 20 parts by weight of nmethacrylic acid, 31.2
parts by weigHth®3iN-EFHENE nal ei ni de, 30 parts by wei ght of benzyl

A flask equipped with a cooling tube and a stirrer
was charged with 3 parts by weight of 2,2'-
azobisisobutyronitrile, 4 parts by weight of bis(n-
octylmercapto-thiccarbonyl)disulfide immediately after
synthesis and 200 parts by weight of dipropylene glycol
dimethyl ether, and subsequently with 20 parts by weight
of methacrylic acid, 31.2 parts by weight of N-
phenylmaleimide, 30 parts by weight of benzyl
methacrylate and 18.8 parts by weight of styrene. After
the flask was purged with nitrogen gas, the reaction
solution was heated to 80°C while gently stirring and
held at this temperature to perform polymerization for 3
hours. Then, the reaction sclution was heated to 100°C
and 2 parts by weight of 2,2'-azobisisobutyronitrile was
added thereto. Polymerization was continued for another
1 hour, and thereby a copolymer solution (solid content
concentration = 33.0 wt%) was obtained. This copolymer
had a Mw of 5,000 and a Mw/Mn of 1.5. This copolymer was
designated as "copolymer (B-1)".

[0118]



nmet hacryl ate and 18.8 parts by weight of styrene. After the flask was
purged with nitrogen gas, the reaction solution was heated to 80C while
gently stirring and held at this tenperature to perform pol yneri zation for
3 hours. Then, the reaction solution wgs heated to 100C and 2 parts by
wei ght of 2,2 -azob| sisobutyronitrile was added thereto. Polynerization was
continued for another 1 hour, and thereby a resin solution (solid content
concentr at iHMthSRi d Evt2pimss obt ai ned. This resin had a Mv of 5,250 and a
Mv Mh of 1.6. This resin was designated as "resin (B-3)". [0120] Synthesis
Exanpl e 8 A fl agk fdequsikppeniipped aviddold mpalibsy dnen atd ra est imesr char ged
wth 3 parts by weight of 2,2'- azobisisobutyronitrile, 4 parts by wei ght of
bi s(n- oct Wwaercpreed Wwidarbopyt ) eli byl vedeht et 2o25tand at  room
tenperature for 3 nonths after synthesis and 200 parts by weight of
di propyl eneazplyicol st ierhee, 4neRrisabseqeeshly efthig0nparts by wei ght
of nmethacrylic acid, 31.2 parts by weight of N-phenyl maleimde, 30 parts by
wei ght of HRPESTY Hee Prap e st el agrraengl hai sel bideei ghedbately yaBher After
the flask was purged with nitrogen gas,  the reaction solution was heated to
80C whi |l e gefmtResiymnd 269 |P@r%~?ldb3ﬁe‘1’%|1%1fltt‘hf sdiRRPRY h20¢ eI BCPer f or m
pol ynmeri zation for_3 hours. Then, the reaction solution was heated to 100C
and 2 partsde?eWngﬁtréﬁer gngd subsequently with 20 parts by weight

of methacrylic acid, 31.2 parts by weight of N-

phenylmaleimide, 30 parts by weight of benzyl

methacrylate and 18.8 parts by weight of styrene. After

the flask was purged with nitrogen gas, the reaction
solution was heated to 80°C while gently stirring and
held at this temperature to perform polymerization for 3
hours. Then, the reaction solution was heated to 100°C
and 2 parts by weight of 2,2'-azobisisobutyronitrile was
added thereto. Polymerization was continued for another
1 hour, and thereby a copolymer solution (sclid content
concentration = 32.8 wt%) was obtained. This copolymer
had a Mw of 5,200 and a Mw/Mn of 1.4. This copolymer was
designated as "copolymer (B-2)"
{0119]
Synthesis Example 7

A flask equipped with a cooling tube and a stirrer
was charged with 3 parts by weight of 2,2'-
azobisisobutyronitrile, 4 parts by weight of
bis(benzylmercapto-thiocarbonyl}disulfide immediately

after synthesis and 200 parts by weight of dipropylene



azobi si sobutyronitrile was added thereto. Polynerization was continued for
another 1 hour, and thereby a copolyner solution (solid content
concentration = 32.7 w9% was obtained, This copolymer had a Mv of 5,400
and a MM M\n  of 1.5. This copol yner was designated as "copolynmer (B- 4)".
[0121) Synthesis Exanple 9 A flask equipped with a cooling tube and a
stirrer was charged with 3 parts by weight of 2,2'- azobisisobutyronitrile,
4 parts by geyght @iméikyh-etoeecyindrsapsoquenotarvonl| 2di parfisdeyl eft to
stand at roomtenperature for 3 nonths after synthesis and 200 parts by
wei ght of dipigpy|eheneftlyaoryti eeadid, edhe? ,pands bwbsegakbht b§ Wirth 20 parts
by wei ght of methacrylic acid, 31.2 parts by wei ght of N-phenyl mal ei m de,
30 parts byPh®m¥§Wﬁ1Q#m%@%zy$0n@%ﬁ%%r?YaW%l%hﬁ 28.Bepavis by wei ght of
styrene. After the flask was purged with nitrogen gas, the reaction

sol ution md%e¢hﬁﬁ%¥ﬂ@%ﬁ8®@ﬁmh$l% BRAEF yOY s¥eFFRgO ndtyiseHeat AMar
tenperature to perform polynerization for 3 hours. Then, the reaction

sol ution wel2® £ W%ﬁJEMKE%%dWQt%a?%%r%@e%eﬁﬁﬁt B?EZr?aCtlon

azobi si sobutyronitrile was added thereto. Polynerization was continued for
anot her 1 heetutier ‘fﬂ*}‘ér%%/t%dc’é%oﬁ*@r’%rwmlﬁ g3 Lot i Bl 8619 Brebnt ent
concentratlon 32. @% was obtained. This copolyner had a Mv of 5, 500

and a Mwv MP€ Jo‘# 3t Stmﬁ’n CRRBER YWEF WRASPEHESPHR P eHY BT 2 EBpOPY nEPT (B-

hours. Then, the reaction solution was heated to 100°C
and 2 parts by weight of 2,2'-azobisiscbutyronitrile was
added thereto. Polymerization was continued for another
1 hour, and thereby a resin solution (solid content
concentration = 33.1 wt%)} was obtained. This resin had a
Mw of 5,250 and a Mw/Mn of 1.6. This resin was
designated as "resin (B-3)
[0120]
Synthesis Example 8

A flask equipped with a cooling tube and a stirrer
was charged with 3 parts by weight of 2,2'-
azobisisobutyronitrile, 4 parts by weight of bis(n-
octylmercapto-thioccarbonyl)disulfide left to stand at
room temperature for 3 months after synthesis and 200
parts by weight of dipropylene glycol dimethyl ether, and
subsequently with 20 parts by weight of methacrylic acid,
31.2 parts by weight of N-phenylmaleimide, 30 parts by
weight of benzyl methacrylate and 18.8 parts by weight of

styrene. After the flask was purged with nitrogen gas,

the reaction solution was heated to 80°C while gently



5)". [0122] Synthesis Exanple 10 A flask equi pped with a cooling tube and a
stirrer was charged with 3 parts by weight of 2,2'- azobisisobutyronitrile,
4 parts by weight of bis(benzyl nercaptg- thiocarbonyl)disulfide left to
stand at roomtenperature for 3 nonths after synthesis and 200 parts by

wei ght of di propyl ene glycol dinethyl ether, and subsequently with 20 parts
by weight of nethacrylic acid, 31.2 parts by wei ght of N-phenyl mal ei m de,

30 parts bystiering @mdb@©%@|ahetha@rp¢mp@raﬁ@rqstg parfery wei ght of
styrene. After the flask was purged with nitrogen gas, the reaction

sol ution weRo @ Bizabland R 3 NQeRs | y Thatl r rilgy ZERFhion s@luthien
tenperature to perform polynmerization for 3 hours. Then, the reaction

sol ution \igas heeater teo 100EGRND Jaan: Hbywsigjightofo, 22" -

azobi si sobutyronitrile was added thereto. Polynerization was, continued for
anot her 1 KPP 1%h%o?%%Y%%@l%r%%%dW@%e?dd%@IEg?ﬁﬁt?soI?Qﬂﬁﬁﬁﬁ%ﬁﬂtlon
concentration = 32. 7 ww% _was obtained. This copol yner had a Mv of 5,400
and a NM/Nﬁwa%fcqp?an?@s SO pIRYHRFT whsh G%Elgﬁ%@eﬁhé§eb¥oﬁoF9H€FYWBr 6)".

[0123] - 77 - est Conpar ati ve Exanpl e 1 A nlxg sol ution
cont ai ni ng %@ﬂ%%n Eﬁogﬁgg%? bfh concentratlng 9 was

obtained. This copolymer had a Mw of 5,400 and a Mw/Mn
of 1.5. This copolymer was designated as "copolymer (B-
43",
[0121]
Synthesis Example 9

A flask equipped with a cooling tube and a stirrer
was charged with 3 parts by weight of 2,2'-
azobisisobutyronitrile, 4 parts by weight of bis{(n-
dodecylmercapto-thiocarbonyl)disulfide left to stand at
room temperature for 3 months after synthesis and 200
parts by weight of dipropylene glycol dimethyl ether, and
subsequently with 20 parts by weight of methacrylic acid,
31.2 parts by weight of N-phenylmaleimide, 30 parts by
weight of benzyl methacrylate and 18.8 parts by weight of
styrene. After the flask was purged with nitrogen gas,
the reaction solution was heated to 80°C while gently
stirring and held at this temperature to perform
polymerization for 3 hours. Then, the reaction solution
was heated to 100°C and 2 parts by weight of 2,2'-
azobisisobutyronitrile was added thereto. Polymerization

was continued for another 1 hour, and thereby a copolymer



m xture of C. 1. Pignent Red 242/C. 1. Pignent Red 254/C. 1. Pignment Yell ow
139 (weight ratio = 45/40/15) as a pignent (A), 10 parts by wei ght of

Di sperbyk 2001 (in terns of solid contgnt) as a dispersant and 100 parts by
wei ght of ethyl 3-ethoxypropanoate as a solvent was m xed and di spersed
with Dianond Fine MII (trade name, a bead mll|l (bead dianeter: 1.0 mm
manuf actured by Mtsubishi WMterials Corporation) for 12 hours to prepare a
pi gnent  dispettion fselid Sibteruepehgentoat pants by . wevght w&st his pi gment
di spersion fluid, 70 parts by wei ght of the copolyner ((3- 1) (in terns of
sol i d cont e?kYairedn KA icopslomiar hasl @ MB)OL g0 G tandya W g of

di pentaerythritol hexaacrylate as a polyfunctional nonomer (C), 50 parts by
wei ght of = 2f penzy| TG @SOAAYNEHR Y -JEATBRIRS! idfophaBRdBiRanthe-1 as a
phot opol ynerj zation initiator (D) and 1000 parts by weight of propylene

gl ycol nonotethyl ether acetate as solvents were nixed to prepare a liquid
conposition ér%%ﬁ. Next, the liquid conposition (r-1) was spin-coated onto
a soda glasé 5 trate having a dianmeter of 4 inches, the surface on which
an Si02 filmfor preventing the elution of sodiumions was fornmed, and then
the coated S¥HH% ’a?eEWf%fjtoto stand in a clean roomat 23C for 12 hours

a0 911 ed (01O A SO0 e Sy HIE el YRR Ay v, e ed 1 100

coating “aswggqgﬁf%ﬁig 9{€E°§¥89rts by weight of 2,2'-
azobisisobutyronitrile, 4 parts by weight of
bis(benzylmercapto-thiocarbonyl)disulfide left to stand
at room temperature for 3 months after synthesis and 200
parts by weight of dipropylene glycol dimethyl ether, and
subsequently with 20 parts by weight of methacrylic acid,
31.2 parts by weight of N-phenylmaleimide, 30 parts by
weight of benzyl methacrylate and 18.8 parts by weight of
styrene. After the flask was purged with nitrogen gas,
the reaction solution was heated to 80°C while gently
stirring and held at this temperature to perform
polymerization for 3 hours. Then, the reaction solution
was heated to 100°C and 2 parts by weight of 2,2'-
azobisisobutyronitrile was added thereto. Polymerization
was continued for another 1 hour, and thereby a copolymer
solution (solid content concentration = 32.7 wt%) was
obtained. This copolymer had a Mw of 5,400 and a Mw/Mn
of 1.5. This copolymer was designated as "copolymer (B-
6)".

[0123]



[0124] Conparative Exanple 2 A liquid conmposition (r-2) was prepared to
forma coating on a soda glass substrate in the sanme manner as in
Conparative Exanple 1 except that 70 parts by weight of the copol ymer
((3-2) (interns of solid content) was used in place of the copol yner
((3-1). Then, this substrate was i mersed in 100 cc of propyl ene glycol
nononet hyl ether acetate for 2 mnutes, so that the coating was not

conpl etely biwsotsdoeh dPelstal | ar ge anount of foreign substances was observed
in the solution. [0125] Conparative Exanple 3 A liquid conposition (r-3)
was preparé&ﬂ@ﬁﬁ&#xw%iExﬁm@lﬂglon a soda gl ass substrate in the same manner
as in Conparative Exanple 1 except that 70 parts by weight of the

copol ymer ((3- 3B (ixkeadersl Wilapldant@ditiard )4Q/\/a%ar1'tﬁséw ivehieeobfat he
copolynmer (13-1). Next, this substrate was inmersed in 100 _cc of onperne
Gl Yool mondhUEFHe crhel. hook T bre v haes! - SoTTaat Fad $54(Fng- v
conpletely dlssolved 012 Cbnparatlve Exa Aliguid

conposi ti orf¥Frent Wil 2di vl 9k nar’%tl%oaﬁ)ﬁg“%ﬁl% s%ﬂaagpé§'§8§ﬁbst rate

in the sane nmanner as rativ e 1 except.that 70 parts b
wei ght (A), 10 partsrgy $gaght of Dlsngrbyk 2001p(1n terms 8f y

solid content) as a dispersant and 100 parts by weight of
ethyl 3-ethoxypropanocate as a solvent was mixed and
dispersed with Diamond Fine Mill (trade name, a bead mill
(bead diameter: 1.0 mm) manufactured by Mitsubishi
Materials Corporation) for 12 hours to prepare a pigment
dispersion fluid.

Subsequently, 100 parts by weight of this pigment
dispersion fluid, 70 parts by weight of the copolymer (p-
1) {in terms of solid content) as an alkali-soluble resin
(B), 80 parts by weight of dipentaerythritol hexaacrylate
as a polyfunctional monomer (C), 50 parts by weight of 2-
benzyl-2-dimethyl amino-1- (4-morpholinophenyl)butanone-1
as a photopolymerization initiator (D) and 1000 parts by
weight of propylene glycol monomethyl ether acetate as
solvents were mixed to prepare a ligquid composition (r-1).

Next, the liquid composition (r-1) was spin-coated
onto a soda glass substrate having a diameter of 4 inches,
the surface on which an 8i0; film for preventing the
elution of sodium ions was formed, and then the coated
substrate was left to stand in a clean room at 23°C for

12 hours and dried to form a coating.



of the copolyner ((3-4) (in ternms of solid content) was wused in place of
the copolymer ((3-1). Next, this substrate was i mersed in 100 cc of

pol ypyl ene glycol nononethyl ether acetate for 2 mnutes, so that the
coating was not conpletely dissolved and a |arge anount of foreign

subst ances was observed in the developer. [0127] Exanple 1 Aliquid
conposition (R 1) was prepared to forma coating on a soda gl ass substrate
in the same manfdenas this Gowmsdrratiooaix dmplersedxiceptOd e 9D parts by

wei ght of the copolymer (B-1) (in ternms of solid content) was wused in

pl ace of tHHraupenaerl ¢Sl Mmonpestly wehenbaeebdlec waer i AmBiBeHESN 100 cc
of polypyl ene glycol nononethyl ether acetate for 2 m nutes, so that the
coati ng wassedrprlettdrs epasiony s [oawslet Eaandt @s@lyedi qui d conposi tion
(R-2) was prepared to forma coating on a soda glass substrate in the sane
manner as %ﬁrrparative Exanpl e 1 except that 70 parts by weight of the
copolynmer (B-2) (in terns of_ solid content) was used in place of the

copol yner ({@R3ratiygp EXxgRlethis substrate was i mersed in 100 cc of

pol ypyl ene gl ycal _nonanet hyl ether acetate for 2 mnutes, so that the
coating was COW&I&H&Q}@ﬁQQQQQﬁ%flon (r-2} was prepared to form a

coating on a soda glass substrate in the same manner as
in Comparative Example 1 except that 70 parts by weight
of the copolymer (B-2) (in terms of solid content) was
used in place of the copolymer (f-1).

Then, this substrate was immersed in 100 c¢ of
propylene glycol monomethyl ether acetate for 2 minutes,
so that the coating was not completely dissolved and a
large amount of foreign substances was observed in the
solution.

[0125]
Comparative Example 3

A liquid composition (r-3) was prepared to form a
coating on a soda glass substrate in the same manner as
in Comparative Example 1 except that 70 parts by weight
of the copolymer (B-3) (in terms of solid content) was
used in place of the copolymer (f-1).

Next, this substrate was immersed in 100 cc of
polypylene glycol monomethyl ether acetate for 2 minutes,
so that the cocating was completely dissolved.

[0126]

Comparative Example 4



[0129] Exanple 3 Aliquid conposition (R-3) was prepared to forma coating
on a soda gl ass substrate in the sane manner as in Conparative Exanple 1
except that 70 parts by weight of the7%ogolyner (B-3) (in ternms of solid
content) was used in place of the copol'yner ((3-1). Next, this substrate
was imersed in 100 cc of polypylene glycol nononethyl ether acetate for 2
m nutes, so that the coating was conpletely dissolved. [0130] Exanple 4 A

| i qui d comnposi t iZonidRi4) cmpaeridpaned ot )f oras prawatedhgonfersorda gl ass
substrate in the sane manner as in Conparative Exanple 1 except that 70
parts by weiggitingfon he sopdl yhess (Bajtyapetennthef sgoei dapbareas) was

used in place of the copolymer ((3-1). Then, this substrate was inmmersed in
100 cc of ¥t dpymedeatyl ye b xamipbael hgXxcebhekhakel@tR2Tbf DYNVALERE, so that
the coating was conpletely dissolved. [0131] Exanple 5 A liquid conposition
(R-5) was priepshedepoivner alp cbat [y oerms soblasgl adscenubsnthteasn the sane
manner as - 81 in Conparative Exanple 1 except that 70 parts by weight of
t he copol ymised B-15)plage tef nshofcepblymednifent) . was used in place of the
copolymer (R-1). . . _
Next, this substrate was immersed in 100 cc of
polypylene glycol monomethyl ether acetate for 2 minutes,
so that the ccoating was not completely dissolved and a
large amount of foreign substances was observed in the
developer.

[0127]

Example 1

A liquid compositieon (R-1) was prepared to form a
coating on a soda glass substrate in the same manner as
in Comparative Example 1 except that 70 parts by weight
of the copolymer (B-1) (in terms of solid content) was
used in place of the copolymer (p-1).

Next, this substrate was immersed in 100 cc of
polypylene glyccel monomethyl ether acetate for 2 minutes,
so that the coating was completely dissolved.

[0128]
Example 2

A ligquid composition (R-2) was prepared to form a

coating on a soda glass substrate in the same manner as

in Comparative Example 1 except that 70 parts by weight

of the copolymer (B-2) (in terms of solid content)} was

used in place of the copolymer (B-1).



Then, this substrate was i mersed in 100 cc of propyl ene glycol nononethyl
ether acetate for 2 mnutes, so that the coating was conpletely dissolved.
[0132] Exanple 6 Aliquid corrpositio_n8 R-6) was prepared to forma coating
on a soda gl ass substrate in the sane nner as in Conparative Exanple 1
except that 70 parts by weight of the copolyner (B-6) (in ternms of solid
content) was used in place of the copolyner ((3-1). Then, this substrate
was i mersed i nNE3D ,cahnfs surbmnyaaree vl gy ciodmemsahethyl 0 @tdweroficet ate for 2
m nutes, so that the coating was conpletely dissolved. [0133] [Evaluation
of Coati ng fropeytems]glCombananénetExhnpthes Jhetétquidrcanposiutesn (r-1)
prepared in Conparative Exanple 1 was applied onto a soda gl ass substrate,
the surfacko orhathi the apo®t 0PI fwden ¢OTp peeveyit dhgseheedl ution  of sodi um
ions was fornmed, by a slit-nozzle type applicator for color filter
TR63210S- CLI{32%de nane) manufactured by TOKYO OHKA KOGYO CO., LTD., and
then the coated substrate was left to stand at ordinary tenperature for 1
hour and drE¥@MRkefdrma coating. - 82 Next, a slit nozzle was bl ow cl eaned
wi th propyl ene glycol nonomethyl ether acetate, and then the liquid
conmposition (r-B LigBlighyAMmRgsitian ot vd)a Wik BitrRa R dske form a

coating on a soda glass substrate in the same manner as
in Comparative Example 1 except that 70 parts by weight
of the copolymer ({(B-3) (in terms of solid content) was
used in place of the copolymer (f-1).

Next, this substrate was immersed in 100 cc of
polypylene glycol monomethyl ether acetate for 2 minutes,
so that the coating was completely dissolved.

[0130]
Example 4

A liquid composition (R-4) was prepared to form a
coating on a soda glass substrate in the same manner as
in Comparative Example 1 except that 70 parts by weight
of the copolymer (B-4} (in terms of solid content) was
used in place of the copolymer ($-1).

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

[0131]
Example 5
A liquid composition (R-5) was prepared to form a

coating on a scda glass substrate in the same manner as



substrate by the applicator TR63210S-CL, so that it could be applied

W t hout generating foreign substances on the resulting coating. [0134]
Conpar ati ve Exanple 6 The coating prqp%rttes were evaluated in the sane
manner as in Conparative Exanple 5 exceﬁ’[ that the liquid conposition (r-2)
prepared in Conparative Exanple 2 was wused in place of the liquid
conposition (r-1), so that foreign substances were generated on the coating
that was agai Gorfipaned endExargobel toaxcagt cobhd hotpdetobpedeigh0135]
Conpar ative Exanple 7 The coating properties were evaluated in the sane
manner as i®f ComparepéVenExapt®) 5(exceprmshaf shbidi gontdentonpdsition (r-3)
prepared in Conparative Exanple 3 was wused in place of the liquid
conposi ti omged 1, shatcdhadf tihe topgoivmennpdslition (r-3) could be applied

w t hout generating foreign substances on the resulting coating. [0136]
Conpar ati ve Exarfiest.8 thie cole i ipys o tieeyged aval Yted 9h the sane
manner as in Conparative Exanple 5 except that the liquid conposition (r-4)
prepared i rpwzgﬁ%@ i 9By e hnpprone el - egher ygegtahe pfate2 ohinKESFEI qui d
conposition (r-1), so that  foreign substances _were generated on the coating
that was affai idlorheel GeRL HYoWS coOBPPRYLebYil 4 #ePlheds or med.

[0132]
Example 6

A liquid composition (R-6) was prepared to form a
coating on a soda glass substrate in the same manner as
in Comparative Example 1 except that 70 parts by weight
of the copolymer (B-6) (in terms of solid content} was
used in place of the copolymer {(pf-1).

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

[0133]
[Bvaluation of Coating Properties]
Comparative Example 5

The liquid composition (r-1) prepared in Comparative
Example 1 was applied onto a soda glass substrate, the
surface on which an Si0,; film for preventing the elution
of sodium ions wés formed, by a slit-nozzle type
applicator for color filter TR63210S-CL (trade name)
manufactured by TOKYO OHKA KOGYO CO., LTD., and then the
coated substrate was left to stand at ordinary

temperature for 1 hour and dried to form a coating.



[0137] Exanple 7 The coating properties were evaluated in the same manner

as in Conparative Exanple 5 except that the liquid conposition (R 1
prepared in Exanple 1 was used in placg2 of the liquid conposition (
b

that the liquid conposition (R-1) cou
forei gn substances on the resulting coating. [0138] Exanple 8 The coating
properties were evaluated in the same manner as in Conparative Exanple 5

e applied without generatin

)

r-1),

g

SO

except that theNexjui @ sddriposizzlen Wk Dlgw-epaated iwiBkanpfepiews used in
place of the liquid conposition (r-1), so that the |liquid conposition (R-2)

coul d be applyeel iemeetjehesti¢ngacebres grasdbshencele ohighedr esul ting

coating. [0139] Exanple 9 The coating properties were evaluated in the sane

manner as | ¥PMEMREE RN vEr Eanpre &oaieepppihed oheo| 2 gued Sedapsiaston (R-3)
prepared in Exanple 3 was used in place of the liquid conmposition

that the |igiRstedmdRY tikm %w@C%WdT%@B%bWr%Td WP hehat géhef @i g

forei gn substances, on the resulting coating. - 84 - [0140] Exa | e 10 The
dperapRki kel et ugeReTat 17 Sahpion substances on the

coating pr

resulting coating.
[0134]
Comparative Example 6

The coating properties were evaluated in the same
manner as in Comparative Example 5 except that the ligquid
composition (r-2) prepared in Comparative Example 2 was
used in place of the liquid composition (r-1), so that
foreign substances were generated on the coating that was
again formed and a good coating could not be formed.
[0135]
Comparative Example 7

The coating properties were evaluated in the same
manner as in Comparative Example 5 except that the liquid
composition (r-3) prepared in Comparative Example 3 was
used in place of the liquid composition (r-1), so that
the liquid composition (r-3) could be applied without
generating foreign substances on the resulting coating.
[0136]
Comparative Example 8

The coating properties were evaluated in the same
manner as in Comparative Example 5 except that the liquid

composition (r-4) prepared in Comparative Example 4 was

r-1),

SO



manner as in Conparative Exanple 5 except that the |liquid

conposition (R-4)

prepared in Exanple 4 was used in place of the liquid conposition (r-1), so
that the liquid conmposition (R-4) coul ¢.be applied w thout generating
forei gn substances on the resulting coating. [0141] Exanple 11 The coating
properties were evaluated in the same nmanner as in Conparative Exanple 5

except that the liquid conposition (R 5) prepared in Exanp

le 5 was used in

pl ace of tusedijjuiplaonposithenliquid,ceupehaticome(t Ui dscohpatiti on (R-5)
coul d be applied without generating foreign substances on the resulting
coating. [ OftdigrExsuipsteaniQe Thee o ad¢mer propepr i tlke wepat enal thebdwad t he
sane nmanner as in Cb;garative Exanpl e 5 except that the liquid conposition

(R-6) prepadalinrf

|and §eEoes et hlpg seeuldinehebei fordedonposi ti on

(r-1), so that the liquid conposition (R-6) could be applied w thout
generating (%618l gn substances on the resulting coating. [0143] [Evaluation
of Burn-in]_ Conparative Exanple 9 - 85 The liquid conposition (r-1)
prepared i P ative Exanple 1 was spin-coated onto a soda gl ass
substrate, the surface on which an SiQ2 filn1for13§eventing t he

The coating properties were evalua

d in the same

manner as in Comparative Example 5 except that the liquid

composition (R-1) prepared in Example 1 was used in place

of the liquid composition {(r-1), so¢ that the liquid

composition (R-1}) could be applied without generating

foreign substances on the resulting coating.
[0138]

Example 8

The coating properties were evaluated in the same

manner as in Comparative Example 5 except that the liquid

composition (R-2) prepared in Example 2 was used in place

of the liquid composition (r-1), so that the liquid

composition (R-2} could be applied without generating

foreign substances on the resulting coating.
[0139]

Example 9

The coating properties were evaluated in the same

manner as in Comparative Example 5 except that the liquid

composition (R-3) prepared in Example 3 was used in place

cf the liquid composition (r-1), so that the liquid

composition {(R-3) could be applied without generating

foreign substances on the resulting coating.



elution of sodiumions was fornmed and an I TO (indiumtin oxide alloy)

el ectrode was vapor-deposited in a predeterm ned shape, and then the coated
substrate was pre-baked in a clean qvegn at 90C for 10 minutes to form a
coating having a filmthickness of 2.0 m Next, the coating was exposed wth
radi ati on having each wavel ength of 365 nm 405 nm and 436 nm at an
exposure anount of 5000 J/n2 not through a photomask wusing a high pressure
mercury | anffl14hlen, this substrate was i nmersed in a devel oper of a 0.04 wt%
aqueous solution of potassium hydroxide at 23C for 1 minute to perform
devel opnentExample ihsed with ultrapure water and air-dried. The obtai ned
substrate was further post-baked at 250C for 30 mnutes to cure the
coating, and a rM&¢ GSIBEEMINRT IRHFTRE DVl SHtaRD. LTTH S |$32 hi ckness of
this pixel was 1.60 m Then, the substrate having this pixel formed_thereon

p
and a substMERARET SR CAMPINES BY 2 cEXYMR1 G0z SRFSPVapbBrt HRPosi®eEdin a
predeterm ned shape were |am nated with a sealing agent containing the
mi xed gl asSCURRBL N MRV hPEERFSRet B7 %ﬁaTP%en%]W%ﬁduFﬁ@nl% PLgbfd

crystal M.C 6608 (trade nane) manufactured by Merck Ltd, was_ injected into
the obt ai nef | & Nt F11D FARPTHEECR f?qh] d S%r‘&:%%‘él the| {iquigeg

Sybseaquent| vl % o881 190, || QUL cpyotal, ceh oo, plscedLp, ot hermostat ¢
measur ed mjégkéﬁgn substances on the resulting coating.
[0141]
Example 11
The coating properties were evaluated in the same
manner as in Comparative Example 5 except that the liquid
composition (R-5) prepared in Example 5 was used in place
of the liguid composition (r-1)}, so that the liquid
composition (R-5} could be applied without generating
foreign substances on the resulting cocating.
f0142]
Example 12
The coating properties were evaluated in the same
manner as in Comparative Example 5 except that the ligquid
composition (R-6) prepared in Example 6 was used in place
of the liquid composition (r-1), so that the liquid
composition (R-6) could be applied without generating
foreign substances on the resulting coating.
[0143]

[Evaluation of Burn-in]

Comparative Example 9



liquid crystal voltage retention neasurenent system nodel VHR-IA (trade
nanme) manufactured by Toyo Technical Co., Ltd. In this case, the applied
vol tage was a square wave of 5.5 V and.the neasured frequency was 60 Hz.
The term "voltage retention” as used hérein refers to a val ue of
(Potential difference of liquid crystal cell 16.7 nsec after
application/Voltage applied at 0 nsec). As a result, the voltage retention
was 91% Wen t faevdlicagsl remmasicniaf @ 1llqunerrsed aln cedpaiatiess than
90% the liquid crystal cell cannot retain the applied voltage at a
predet er mi rSAMRIR| 1 f¥RS sSPERieeRted PRfe @fSQ@@79£%%§,Suhﬁéﬁaﬁ@ans that the
liquid crystal cannot be sufficiently orientated. Accordingly, a liquid
crystal di sprayseliace on ovih el Wlt%léz doller fqn trevesHdE Uity the | quid
conposition (r-1) has a low possibility of causing "burn-in". [0144]
Conpar at i ves Bkt 08 s 1 ul e ryas af C¥Bef #RS #BbFTeaf 2BILHMT hélsame
manner as in Conparative Exanple 9 except that the liquid conposition (r-2)
prepared i PEHDA ATV BRHPIIS WRS ViRed dePprakedotNtfe |iquid
conposition ér-l , and éhe voltage retention was neasured to be 50%
Accor di ngl YPTeEetSHIAREL rSRARE - FLPI By U R eCOR SR IBHPRFFATE ¥BPor - 87
filter formed using._the qufid conposition (r-2) has a high possibility of
causi ng "tnﬁ?ﬁTb@keT0¥ﬁ5? clean oven at 90 for 10 minutes to form

a coating having a film thickness of 2.0 pm.

Next, the coating was exposed with radiation having

each wavelength of 365 nm, 405 nm and 436 nm at an

exposure amount of 5000 J/m’ not through a photomask

using a high pressure mercury lamp. Then, this substrate

was ilmmersed in a developer of a 0.04 wt% agueous
solution of potassium hydroxide at 23°C for 1 minute to
perform development, and rinsed with ultrapure water and
air-dried. The obtained substrate was further post-baked
at 250°C for 30 minutes to cure the coating, and a red
pixel was formed on the substrate. The film thickness of
this pixel was 1.60 um.

Then, the substrate having this pixel formed thereon
and a substrate in which an ITO electrode was only vapor-
deposited in a predetermined shape were laminated with a
sealing agent containing the mixed glass beads each
having a diameter of 0.8 mm, and then a liquid crystal
MLC 6608 (trade name) manufactured by Merck Ltd. was
injected into the obtained laminate to fabricate a liquid

crystal cell.



Conparative Exanple 11 A liquid crystal cell was fabricated in the sane
manner as in Conparative Exanple 9 except that the liquid conposition (r-3)
prepared in Conparative Exanple 3 was 8%§Qﬂ in place of the liquid
conposition (r-1), and the voltage retention was neasured to be 45%
Accordingly, a liquid crystal display device provided with a color filter
formed using the |iquid conposition (r-3) has a high possibility of causing
"burn-in". [0146ubsCoysartaty.veaExaglained Alquid dcxyssahalcekl | waws
fabricated in the sanme manner as in Conparative Exanple 9 except that the
liquid conposied oim (a-Depnepaaede i chgonparat | §°Eanp| Ehel waktagsed in

pl ace of the Iiquid conposition (r-1), and the voltage retention was
measured t or¥eeRDEN feEcFlE nhlguid cTygtal eeystwrsdnsprayedeVvied provi ded
with a color filter formed using the liquid conposition (r-4) has a |ow
possi bi | i t yLHARERBTYRE2bureltage TOIaT]loEBARFeraBent| FYaFaTcRgseal cel |
was fabricated in the sane nanner as in Conparative Exanple_9 except that
the |iquid VERmbsltrafe (rensg! dm%%%ﬁéﬁtvﬁeﬁﬂﬁﬁpT%Y@ Rﬁghﬂééa i fi°place - 88
of the liquid codr%)osmlon (r-1), and the voltage retention was nmeasured to

be 92% Accdr®i ndity tHd S it 1S SRR A Al B ias it RAYRE WA ¥E a col or

filter of 5.5 V and the measured frequency was 60 Hz. The term
"voltage retention" as used herein refers to a value of
(Potential difference of liquid crystal cell 16.7 msec
after application/Voltage applied at 0 msec). As a
result, the voltage retention was 91%.

When the voltage retention of a liquid crystal cell
is less than 90%, the liquid crystal cell cannot retain
the applied voltage at a predetermined level for a period
of time of 16.7 msec, which means that the liquid crystal
cannot be sufficiently orientated. Accordingly, a ligquid
crystal display device provided with a color filter
formed using the liquid composition (r-1) has a low
possibility of causing "burn-in".

[0144]
Comparative Example 10

A liquid crystal cell was fabricated in the same
manner as in Comparative Example 9 except that the liquid
composition (r-2) prepared in Comparative Example 2 was
used in place of the liquid composition (r-1), and the
voltage retention was measured to be 50%. Accordingly, a

liquid crystal display device provided with a color



formed using the liquid conposition (R-1) has a low possibility of causing
"burn-in". [0148] Exanple 14 A liquid crystal cell was fabricated in the
sanme nmanner as in Conparative Exanpleg9 except that the liquid conposition
(R-2) prepared in Exanple 2 was used in place of the |iquid conposition
(r-1), and the voltage retention was neasured to be 91% Accordingly, a
liquid crystal display device provided with a color filter fornmed using
the |iquid foposiiowwed Rinhashe 1 biwigosenpesitjonf (tadsi hgs"aurn-in".
[0149] Exanple 15 A liquid crystal cell was fabricated in the same manner
as in Conpatiah eossddril L0 ek cepisimgt "pwentigli d  conposition (R-3)
prepared in Exanple 3 was used in place of the liquid conmposition (r-1),
and the vol t&kfketention was neasured to be 93% Accordingly, a liquid
crystal display device provided with a color filter formed using the liquid
conposi t i o EREHAHEE EXHW 1Possibility of causing "burn-in". [0150]

Exanple 16 - 89 _ A liqujd crystal Il was fabricated in the sane manner as
in Conparative é(&r?ﬂ“glggcé%’ 1 o e Iﬁa(ﬁﬁld:a'ﬁfﬁﬁd'éiql?%r?a(rﬁe 4) prepared

in Ex le 4 . 1n,pl : o
anp enmﬂﬁgr%§§%11céﬁﬁg¥3tlve Example 9 except that the liquid

composition (r-3) prepared in Comparative Example 3 was
used in place of the liquid composition {(r-1), and the
voltage retention was measured to be 45%. Accordingly, a
liquid c¢crystal display device provided with a color
filter formed using the liquid composition (r-3) has a
high possibility of causing "burn-in".
[0146]
Comparative Example 12

A liquid crystal cell was fabricated in the same
manner as in Comparative Example 9 except that the liquid
composition (r-4) prepared in Comparative Example 4 was
used in place of the liquid composition (r-1), and the
voltage retention was measured to be 92%. Accordingly, a
liquid crystal display device provided with a color
filter formed using the liquid composition (r-4) has a
low possibility of causing "burn-in".
[0147]
Example 13

A liquid crystal cell was fabricated in the same
manner as in Comparative Example 9 except that the liguid

composition (R-1) prepared in Example 1 was used in place



of the liquid conposition (r-1), and the voltage retention was neasured to
be 94% Accordingly, a liquid crystal display device provided with a col or
filter formed using the liquid conpgsigion (R4) has a low possibility of
causing "burn-in". [0151] Exanple 17 E\ liquid crystal cell was fabricated
in the sane manner as in Conparative Exanple 9 except that the liquid
conposition (R 5) prepared in Exanple 5 was used in place of the liquid
conposi ti oref rthg | Lianeid reompe s Hyfeon et ent ) orem@st heasdt edigeo be 950.
Accordingly, a liquid crystal display device provided with a color filter
formed usi MERIREIGIyTaP dRPHETEE o (P 592 has AW insbdsi B 1491} causi ng
"burn-in". [0152]. Exanple 18 A liquid crystal cell was fabricated in the
same mannetrEEEdn Cb(ﬁﬁﬂékhtd%@(m‘él@e%x‘é@b@ Ehe®lehef11§8Fd conposition
(R-6) prepared in Exanple 6 was used in place of the |liquid conposition
(r-1), and fHESDIYSGE ridtent 1O haROTRISHF EOR t BRDE) 9336 ActBYdingly, a
liquid crystal, display device provided with a color filter - 90 forned
using the IBRFPLONPOST i AT RIS) "2l Fow possibility of causing
"burn-in". [&14583]] The eval uation results were summari zed together with

Example 14

A liquid crystal cell was fabricated in the same
manner as in Comparative Example 9 except that the liguid
composition (R-2} prepared in Example 2 was used in place
of the liquid composition (r-1), and the voltage
retention was measured to be 91%. Accordingly, a liquid
crystal display device provided with a color filter
formed using the ligquid composition (R-2) has a low
possibility of causing "burn-in".
[0149]
Example 15

A liquid crystal cell was fabricated in the same
manner as in Comparative Example 9 except that the liquid
composition (R-3) prepared in Example 3 was used in place
of the liquid composition (r-1), and the voltage
retention was measured to be 93%. Accordingly, a liquid
crystal display device provided with a color filter
formed using the liquid composition (R-3) has a low
possibility of causing "burn-in".
[0150]

Example 16



the type of copolyners in Table 1. In Table 1, A and B in each eval uation
Itemnmean as follows. Inmmersion Test A: Coating was conpl etely dissol ved,
B: Generation of foreign substances ingg solution Coating Properties A: No
generation of foreign substances during next application B: Generation of
forei gn substances during next application Burn-in A when voltage
retention ? 90s, the possibility of <causing "burn-in" is |low, B: when

vol t age retenti én 1d BOBcnvst Jploszd bl IWasy fEbricasthgln bikke-$ameis hi gh.
Here, a radiation-sensitive resin conposition prepared using a red pignent
was eval uatengiowy el pEPaER b YarExaupl ¢ sO coxraPhl sbabetbpt AlARddi n the
case of a radiation-sensitive resin_conposition prepared using a blue,
green, yel ISRIRRSHIHRK PRuhenereRpred o @Xafﬂlflﬁ‘ﬁ wgp used 1n place

of the liquid composition (r-1), and the wvoltage
retention was measured to be 94%. Accordingly, a liquid
crystal display device provided with a color filter
formed using the liquid composition (R-4) has a low
possibility of causing "burn-in".
[0151]
Example 17

A liguid crystal cell was fabricated in the same
manner as in Comparative Example 9 except that the ligquid
composition (R-5}) prepared in Example 5 was used in place
of the liquid composition (r-1), and the voltage
retention was measured to be 95%. Accordingly, a liquid
crystal display device provided with a color filter
formed using the liquid composition {(R-5) has a low
possibility of causing "burn-in".
[0152]
Example 18

A liquid crystal cell was fabricated in the same
manner as in Comparative Example 9 except that the liguid
composition (R-6) prepared in Example 6 was used in place
of the liquid composition (r-1), and the voltage
retention was measured to be 93%. Accordingly, a liquid

crystal display device provided with a color filter
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formed using the liquid composition (R-6) has a low
possibility of causing "burn-in".
[0153]

The evaluation results were summarized together with
the type of copolymers in Table 1.

In Table 1, A and B in each evaluation item mean as
follows.

Immersion Test

A: Coating was completely dissolved,

B: Generation of foreign substances in a solution
Coating Properties

A: No generation of foreign substances during next
application

B: Generation of foreign substances during next
application
Burn-in

A: when voltage retention > 90%, the possibility of
causing "burn-in" is low,

B: when voltage retention < 90%, the possibility of
causing "burn-in" is high.

Here, a radiation-sensitive resin composition
prepared using a red pigment was evaluated, however, the
similar results could also be obtained in the case of a
radiation-sensitive resin composition prepared using a

blue, green, yellow or black pigment.
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radi ati on-sensitive resin conposition %

pol yfuncti onal nmononer and (D) a photopol ynerization initiator,
al kal i - solQIAMFesin (B) conprises a copol yner produced by polynerizing a
pol ymeri zabl e unsaturated conpound conprising (bi) at |east one sel ected
fromthe group 2Aca@siisyhieg @rensdlbiie icafine anvnasitated i bfedamieg aci ds

and pol yneri zabl e unsaturated carboxylic acid anhydrides__in the presence of

a conpound & €57 €3l etP
Z1-S-CGSS-GS-Z2 (1
other, an %ﬂ%@&ltéQiHP

substi t ut ed(Db)ena%yEI)hgtr ou

¥R t HECMBHY $ 50 nPf of ntPho¥ant, siB) | any)
rein Z' and Z2 represent, independentl
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2 - CLAIMS: 1. A
or formng a colored |ayer,

conprising (A) a colorant, (B) an alkali-soluble resin, (C) a

wherein the

of each
1y

opgﬁymerization initiator, wherein the alkali-

soluble resin (B) comprises a copolymer produced by
polymerizing a polymerizable unsaturated compound
comprising (bl) at least one selected from the group
consisting of polymerizable unsaturated carboxylic acids

and polymerizable unsaturated carboxylic acid anhydrides

in the presence of a compound represented by the

following formula (1):

S S
. ] )
Z—S—C—8§—S—C—S—~Z

(1)

wherein Z' and Z° represent, independently of each other,

an alkyl group having 4 to 18 carbon atoms or an

opticnally substituted benzyl group.

2. The radiation-sensitive resin composition for

forming the colored layer according to claim 1, wherein

the copolymer according to claim 1 constituting the

alkali-soluble resin (B) 1is a copolymer produced by

living radical polymerization.



2. The radiation-sensitive resin conposition for formng the colored |ayer
according to claim1l, wherein the copolyner according to claiml
constituting the alkali-soluble re§ig3(B) is a copolymer produced by
l'iving radical polynerization. - 93 . The radi ation-sensitive resin
conposition for formng the colored |ayer according to claim1, wherein
the copol yner according to claim1 constituting the alkali-soluble resin
(B) is a copol yfe a@gladlenwsiegia t igvee e molamndssrt vt ghnr (My) in terns
of polystyrene as nmneasured b el perneation chronmatography (GPC) of 1,000
to 10,000aﬁﬁf%#ﬂgr%hﬁc?Q#Ong}£L¥?¥uﬁﬁﬁﬁr@&@ﬂa@% chai®cll arhaeeght (M) in
ternms of polystyrene as neasured by gel perneation, chronmatography (GPC)
(MM Mh) of W% GPOYMET ACPOXBIRG §P [FE31PHr bvF R Wit hiRAI cbidr ed | ayer

f or med usinq{the radi ati on-sensitive resin conposition for formng the
col ored | ayerkBdcoiRtHY & oF R of Blol BF g ACRDLYET shawing| drweightd cryst al

di spl ay device conprising the color filter according to claim4.
average molecular weight (Mw} 1n terms of polystyrene as

measured by gel permeation chromatography (GPC) of 1,000
to 10,000 and the ratio of Mw to a number average
molecular weight (Mn) in terms of polystyrene as measured
by gel permeation chromatography (GPC) (Mw/Mn) of 1.0 to

2.0,

4. A color filter provided with a colored layer formed
using the radiation-sensitive resin composition for
forming the colored layer according to any of claims 1 to

3.

5. A color liguid crystal display device comprising the

color filter according tc claim 4.



