- 1 RADI ATI ON SENSI TI VE COVPOSI TI ON FOR FORM NG COLORED LAYER, COLOR
FILTER AND LI QUI D CRYSTAL DI SPLAY DEVI CE BACKGROUND OF THE | NVENTI ON Fi el d
of the Invention [0001] The present invention relates to a radiation-
sensitive conposition for formng a colored layer, a color filter and a
liquid crystal display device, and nmore specifically, to a

radi ati on-sensitive conposition for formng a colored |ayer useful for a
color filter for wuse in a transm ssive or reflective color liquid crystal

col or od | e RSl SN LT L ChERe OB £ PO roRvEfia ConihEbr kot ®¥ung &
color liquid cr iﬁ&gﬁwﬁv'ﬁﬁ?dﬂ”&qﬁﬂ% fiﬂéym‘# lﬁﬁﬁfI Descrl ption

of the Related Art orm ng a col or f| using a
radi ati on-sensitive conposition for formng a colored |ayer, a nethod
including formng a coating of a radiation-sensitive conposition for
formng a colored |ayer having a pignent dispersed therein on a substrate
or a substrate having a light shielding layer with a desired pattern

preV|oust formed thereon,pjcraghalhNer ther ehvaktesn referred to as

"exposure") it with - 2 radlatlon t hrough a phot omask having a

predeterm nep.1patt efme fioyShophhg it to dissolve and renove unexposed
[0001]

The present invention relates to a radiation-
sensitive composition for forming a colored layer, a
color filter and a liquid crystal display device, and
more specifically, to a radiation-sensitive composition
for forming a colored layer useful for a color filter for
use in a transmissive or reflective color liquid crystal
display device and a color imaging device, etc., a color
filter having the colored layer formed by using the
radiation-sensitive composition, and a color liquid
crystal display device having the color filter.
Description of the Related Art
[0002]
As a method for forming a color filter using a

radiation-sensitive composition for forming a colored
layer, a method including forming a coating of a
radiation-sensitive composition for forming a colored
layer having a pigment dispersed therein on a substrate
or a substrate having a light shielding layer with a
desired pattern previously formed thereon, irradiating

(hereinafter, referred to as "exposure") it with



portions, and thereafter, subjecting it to post-baking to obtain pixels of
various colors (see, for exanple, JP-A- 2-144502 and JP-A-3-53201) is known.
In a post-baking step, generally, heat-baking is perfornmed at a tenperature
of 200C to 250C for about 30 mnutes. Recently, fromthe necessity of
reduci ng manufacturing cost and dealtng§ with a substrate such as a plastic
substrate whose heat resistance is limted, reduction in tenperature and
time in the post-baking step has been studied. It has been strongly desired

to devel0pr£81£¥uéﬁiéﬂ?é@%ﬁ;ﬁiﬁﬁ?§8@§ aiﬁé@@nég%i%ﬁéﬁgggrﬁingﬁlored | ayer

havi ng the ‘sanme” perfornmanc a conv conmposrtion even in a

heat - baki NG, 0035 allhl 801139 PECT 05 TR LBHGE LoWeEhBURCHALUERSER Shor Ler

ti me condi se I na conventional process. the ot her

hand, wi th g0 d 165a5Ed kP SFEOM benBUELLY OE 800BbBE-SRKShE! LBi SPl ay

device, th concentration o pl gnent tTont al n a radi ation= sensitive

conposi ti onsf01 1 1h O (Hdtds B £ OV OF £ud WYET ot ENMScel 0OF 88 bRGREAE] NGbYADI gh.
However, as the concentration of a pignent contained in a

radi ati on-senpidsye ac@PESALi 06n301) f 05 NkAGwAR. col ored | ayer increases, the
resi stance of the fornmed pattern to various types of solvents and

adhesi veness thefreef gobd sl aeep, gge@m@,ntm%yilg@cigase. To
sol ve these problens, JP- A-20 2-295%7 proposes that a binder pol yner,
which is ohiaHefedYa € 0ROt ¥IBELZBLIONHSEHEC@ TRMTC M BB 30
minutes. Recently, from the necessity of reducing
manufacturing cost and dealing with a substrate such as a
plastic substrate whose heat resistance is limited,
reduction in temperature and time in the post-baking step
has been studied. It has been strongly desired to
develop a radiation-sensitive composition for forming a
colored layer having the same performance as that of a
conventional composition even in a heat-baking process
which is performed under lower temperature or shorter
time conditions than those in a conventional process.
[0003]

On the cther hand, with an increase in the chromatic
purity of a color crystal display device, the
concentration of a pigment contained in a radiation-
sensitive composition for forming a colored layer tends
to be increasingly high. However, as the concentration
of a pigment contained in a radiation-sensitive
composition for forming a colored layer increases, the
resistance of the formed pattern to various types of

solvents and adhesiveness thereof toc a substrate



oxet ane skeleton, is added to a radiation-sensitive conposition for formng
a colored | ayer. However, the proposal cannot be applied to the post-baking
step in reducing tenperature/tinme. SUMVARY OF THE | NVENTI ON [0004] The
present invention was nade under the aforenentioned circunstances and an
object of the present invention is to provide a novel radiation-sensitive
conposition for formng a colored [ayer, which is capable of providing

pi xel s and bl ack matrices having excellent resistance to a wide variety of

sol vents ang; exgebheileodghpshuengsse! 0 f WAL Alife &y Srdl1 dngosipbaki ng

tenperature o C. Another object o esent 1 nvention is

to provide ﬁtﬁ@é@r2§¢+¢@r?£@55§@sbyhagsangiﬁaéb Bol gribat | QRisENgLti ve
conposition for formng he colored | ayer and a liquid crystal display

device havipgaihed Coy okopbl yRéri £HPOSh udhBgPaea8AbmERVAAYOHE haund that
pi xel s and black matrices having excellent resistance to a wde variety of

sol vents angkexset | el @edbesi ¥6N888e80t8 aubsiateofiaBehBithioened at a
post - baki ng tenperature of |ess than 200C by - 4 containing nore than

pr edet er m nesmpa®LNicn of oR fetBPRE SANtohavenglayepeciddwepeopethy and a
pol ymer containing repeating units each having a specific skeleton in a
radi ati on- sgnspdsaE COMNOS| be oOaphDiefior Bl tHe posolbaREnbayeep in

reducing temperature/time.

SUMMARY OF THE INVENTION
[0004]

The present invention was made under the
aforementioned circumstances and an object of the present
invention is to provide a novel radiation-sensitive
composition for forming a colored layer, which is capable
of providing pixels and black matrices having excellent
resistance to a wide variety of solvents and excellent
adhesiveness to a substrate even at a post-baking
temperature of less than 200°C. Another object of the
present invention is to provide a color filter formed by
using such a radiation-sensitive composition for forming
the colored layer and a liquid crystal display device
having the color filter.

[0005]

The present inventors found that pixels and black

matrices having excellent resistance to a wide variety of

solvents and excellent adhesiveness to a substrate can be

formed at a post-baking temperature of less than 200°C by



[0006] To be described nore specifically, firstly, the present invention
provides a radiation-sensitive conposition for formng a colored | ayer,
containing (A) a pignent, (B) a dispersant having an acid value and an

am ne val ue either one of which exceeds 0, (C) an alkali- soluble resin, (D)
a pol yfunctional nononer, (E) a photop®lynerization initiator and (F) a
polymer in which a content of repeating units each having an oxet anyl

group is not less than 70% by mass. [0007] Secondly, the present invention

provides a %%in{%trﬁéré Of R ﬁye&féggmm@dagwﬁnﬁe%et jon-sensitive
conposition for formng the colored [ayer. [0008] Thirdly, the present

i nvention %P%%@%aﬁt'lﬁ&l@iﬁg &ryséed £ db splayefeyi £8ahavpRaykBe above col or

filter. [000 According to the radiati'on-sensitive conposSition for

form ng the.sot D1@thd aVeheHf i hdeuRi €Se8ich WP h§Na bpeksfipossible to form
pi xel s and bl ack matrices having excellent resistance to a wde variety of

sol vents angkel&toexie! 4 erdd aghesh veaesst i ve acompstiati eneyer abraipgst -
baki ng tenperature of |ess than 200C. Accordingly, the radiation-sensitive

conposi ti orafeslofed magethe colored | ayer of the present invention is
extrenely useful for manufacturing various types of color filters including
t hose for upeods] col or |iquid crystal

To be described more specifically, firstly, the
present invention provides a radiation-sensitive
composition for forming a colored layer, containing (A) a
pigment, (B) a dispersant having an acid value and an
amine value either one of which exceeds 0, (C) an alkali-
soluble resin, (D) a polyfunctional monomer, (E) a
photopolymerization initiator and (F) a polymer in which
a content of repeating units each having an oxetanyl
group is not less than 70% by mass.

[0007]

Secondly, the present invention provides a color
filter formed by using the above radiation-sensitive
composition for forming the colored layer.

[ocoo08]

Thirdly, the present invention provides a liquid
crystal display device having the above color filter.
[00009]

According to the radiation-sensitive composition for
forming the colored layer of the present invention, it is

possible to form pixels and black matrices having

excellent resistance to a wide variety of solvents and



di splay panels, and liquid crystal display panels in the field of

el ectronics industry. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 0010] The present invention will be described in detail bel ow

Radi ati on- Sensitive Conposition for Formng a Colored Layer In the

radi ati on-sensitive conposition for forfing the colored |ayer (hereinafter,
also sinply referred to as a "radiation-sensitive conposition") of the
present invention, the "colored |ayer"” neans a |layer formed of pixels

and/ or bl ack el 14 Ll i HoGed & o COl bt LifE - eDOW. aEOQﬁ?BEHU onal

conponents of the radiation- sensitive conposition for forning the col ored

| ot i | 09¢ W hded bel ow. [0011] - (A
e A%ﬁ‘é&;fég}ﬁr%%{%@féo&wéés%gﬁsﬁb% elow [0011] - (A)

Pi gment in the present 1 nvention is not particularly

limted and eit h@lcAHHiIQ3N CHY AR tlorsenSi t I VO G Ss Pt DFBNEoFRY be
used. O them the organi¢c pignent is particularly preferred since the

color filteformpayites FbTHtyd PLEPeANSE hiBE| yrésenspaneasyienl o5 and heat
resi stance. As the organic pignment, for exanple, conpounds classified as

pi gnents basetrame Ihensot @l {adeakiEdctur publ vahedubytfpesSeei ebyocef Dyers
and Col ourists) may be nentioned. Specific exanples thereof may include the
filters including those for use in color ligquid crystal
display panels, and liquid crystal display panels in the

field of electronics industry.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0010]

The present invention will be described in detail
below.
Radiation-Sensitive Composition for Forming a Colored
Layer

In the radiation-sensitive composition for forming
the colored layer (hereinafter, also simply referred to
as a "radiation-sensitive composition") of the present
invention, the "colored layer" means a layer formed of
pixels and/or black matricese for use in a color filter.

Now, constitutional components of the radiation-
sensitive composition for forming the colored layer of
the present invention will be described below.
[0011]

- (A) Pigment -

(A) The pigment in the present invention is not

particularly limited and either an organic pigment or an



conpounds assigned with the Color Index (C1.) nunbers as set forth bel ow
[0012] C.I. pignent yellow 12, C|I. pignent yellow 13, C |I. pignment yellow
14, C. 1. pignment yellow 17, C. 1. pigment vyellow 20, C I. pignment yellow 24,
C 1. pignent yellow 31, C. I. pigment yellow 55, C . pignment yellow 83,

C.l. pignent yellow 93, C.I. pignment-yeltow 109, C |. pignent vyellow 110,
C.l. pignent yellow 138, C I. pignment yellow 139, C|I. pignment yell ow 150,
C I pignent yeIIow 153, C.1. pignment yellow 154, C |I. pignment yellow 155,

Cl. [ g Byertt | gEenteyel lgw 3, andh& dr ment yel | ow
211, [0013] : %:'N rrenteorar?\%g 5, C? pi gnent or ange 6139'&%(9 pi gnent

orange 14 ﬁﬁ#meﬁ&9f§ aﬁEﬁ@@ﬁaﬁgy §%éfeﬁ%&&9§inc8r@ngcéﬂorcfhltakgnent
orange 3 pi gnent orange 3 C. 1. pignment orange 40, C. 1. pignent

orange 431 feduirdd WEM1Prense 4ha ﬁiéhl?'ﬂﬂ@ﬁép@féﬁg? 4810& hngpi gment - 7
orange 61, C. I. pignent orange 64, C.|I. pignent orange 68 C. 1. pignent

orange 70, Kedt PgEMne&Eange 71, C 1. pignent orange 72 C. 1. pignent
orange 73 and C. 1. pignment orange 74; [0014] C.I. pignent red 1, C. |

pignent red 2, Gd .tHY @YRfinid edidmert | .fpt GRMpIed dompdunds pi gnent red
31, CI. pignment red 32, C.I. pignent red 41, C 1. pignent red 122, C. I
pi gment recdclaXslsifidd s gobmherits ddded Goh. tipeé go®BDdr Index (C.I.:
published by The Society of Dyers and Colourists) may be
mentioned. Specific examples thereof may include the
compounds assigned with the Color Index (C.I.) numbers as
set forth below:
[0012]
C.I. pigment yellow 12, C.I. pigment yellow 13, C.I.
pigment yellow 14, C.I. pigment yellow 17, C.I. pigment
yellow 20, C.I. pigment yellow 24, C.I. pigment yellow 31,
C.I. pigment yellow 55, C.I. pigment yellow 83, C.I.
pigment yellow 93, C.I. pigment yellow 109, C.I. pigment
yellow 110, C.I. pigment yellow 138, C.I. pigment yellow
139, C.I. pigment yellow 150, C.I. pigment yellow 153,
C.I. pigment yellow 154, C.I. pigment yellow 155, C.I.
pigment yellow 166, C.I. pigment yellow 168 and C.I.
pigment yellow 211;
[0013]
C.I. pigment orange 5, C.I. pigment orange 13, C.TI.
pigment orange 14, C.I. pigment orange 24, C.I. pigment
orange 34, C.I. pigment orange 36, C.I. pigment orange 38,
C.I. pigment orange 40, C.I. pigment orange 43, C.I.

pigment orange 46, C.I. pigment orange 49, C.I. pigment



red 149, C. 1. pignent red 166, C. I. pignent red 168, C. 1. pignent red 170,
C.l. pignent red 171, C 1. pignment red 175, C 1. pignent red 176, C. |

pi gnent red 177, C. 1. pignment red 178, C 1. pignment red 179, C 1. pignment
red 180, C I. pignent red 185, C I. pignent red 187, C . pignment red 202,
C.|l. pignment red 206, C. |I. pignent red 7207, C. 1. pignent red 209, C I
pignment red 214, C I. pignent red 220, C 1. pignment red 221, C |. pignent
red 224, C1. pignent red 242, C 1. pignment red 243, CI. pignent red 254,
Cl. pigme b PLOREAL 5engeO8s, Colx PhogRBhe 8danfd aad C |

pi gnent 35571296 2‘%%15%C LP pi gnent Vi ol et %: o b gﬁgrrent \ahagéet 19, C.I.
pi gnent v'cﬂ[- . Bighedr SLmRalyl dket 29 ghehe 8&99?%@“/1“ elet 32, Cl.

pi gment vi ol et’ and C.I. pi grrent viol e . pi gnment bl ue 15,

C.l. pignment;hdier 19eBagl 12, Ol DMepighine é§a14 e Gt . aphoeeRt blue 15:6,
C. 1. pignment "~ blue 60, % . p| gnent g[J[ue 80; C.T. pignent green 7, C.I.

pi gnent gr eerymént otandpt gnent green 58; C. 1. pignment bl own 23 and C.
pi gnent blown 25; and C.1. pignent black 1 and C I. pigment black 7. These

organi c pigpemis) can be used alone or as a mxture of two or nore thereof.
[0016] O these organic pignments, at |east one pignent selected fromthe
group consisting.of. @ilgmepitgsd yeld. aw 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.I.
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 wviolet 19, C.I.
pigment violet 23, C.I. pigment violet 29, C.I. pigment
violet 32, C.I. pigment violet 36 and C.I. pigment violet

38;



83, CI. pignent yellow 138, C I. pignment yellow 139, C.I. pignment yell ow
150, C.I. pignent yellow 180, C I. pignment red 177, C.I. pignent red 242,
C.l. pignment red 254, C. 1. pignent blue 15:3, C . pignment blue 15:4, C |
pigment blue 15:6, C I. pignent green 7, CI. pignment green 36, C.I

pi gnent green 58, and C.I. pigment viol®t-23, is preferred. [0017] In the
present invention, the organic pignent can be purified by a
re-crystallization method, a re- sedinentation nmethod, a solvent cleaning

nmethod, a @upliFedhémt NBLhedis a cvafuugt@ﬁ@ﬁtnmﬁ@tb@dsand.@. conbi nati on
t hereof and then put in use. [0018] - Exanpl es of the inorganic pignment

may incl udepigrhd@ni BIneXisles, bart unp syhéat ep1eal csup) carbongt gmeaknc  white,
| ead sulfate, yellow lead, zinc yellow, red iron oxide (iron oxide red
(1)), cadsiwen ¢@d,cutt ranmieme bbheiegoiron blue, chrom c oxide green,
cobalt green, invar steel, titaniumblack, synthesized iron black and
carbon bl acki. Tihbgmehthogoedem C7 pi gnent sigasnbegused abone.dr pigmenmi xture
of two or nore thereof. [0019] Further, in the present invention, one or
nore dyes amelemat®@yal colorants nay be used in conmbination with the above
pi gments, as needed. [0020]
C.I. pigment blown 23 and C.I. pigment blown 25; and
C.I. pigment black 1 and C.I. pigment black 7.
These organic pigments can be used alone or as a
mixture of two or more thereof.
[0016]
Of these organic pigments, at least one pigment
selected from the group consisting of C.I. 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 242,7C.I. pigment red 254, C.T.
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.I. pigment violet 23, is preferred.
[(0017]
In the present invention, the organic pigment can be
purified by a re-crystallization method, a re-
sedimentation method, a solvent cleaning method, a
sublimation method, a vacuum-heating method and a

combination thereof and then put in use.

[0018]



In the present invention, the pignent may be used after the surface of the
particles thereof is nodified wth a polynmer if desired. Exanples of the
polymer for wuse in nodifying the surface of the pignment particles may

i nclude polymers described in JP-A-8-259876 and various polymers or
oligonmers for dispersing pignent particPes available in the market. [0021]
- (B) Dispersant (B) The dispersant in the present invention is a

di spersant having an acid value and an am ne val ue either one of which

exceeds 0 (hereifgifififas B A HE Bl RAQ 351 gent ARG ficctigpersant”) . By
virtue of such a dispersant - 10 se€elected, a structure of cross-I|inkage

formed by () tdhtum CORP@EENbaBsuHesSElEREd, | ahBEium BaPBShabaki REnst ep
beconmes rigid, whereby a pattern having excellent solvent resistance and

excel | ent aglhest veness $0@lBaselpsy el éwcdsadpezobtayaklow| 0084d] irdhe
di spersant is not particularly limted as long as it has an acid val ue and

an am ne vabkbdei thesnosei@ redi chiexpeedadfiunovrederularpahyire di spersant
is preferred. Specific exanples thereof may include nodified acrylic
copol yrer s,bags y| 1 cox dpbly recsrombdi bk ede gobynr etbbaks, gpekyestavar
al kyl ammoni um salts or phosphate salts of a high-nol ecul ar wei ght copol yner
and cati onsteebnbt podyiensbldble, caynohesigcedbipohybkackearidncatrebars to a
pol ymer having a structure in which branched
black.
These inorganic pigments can be used alone or as a
mixture of two or more thereof.
[0012]
Further, in the present invention, one or more dyes
and natural colorants may be used in combination with the
above pigments, as needed.
[0020]
In the present invention, the pigment may be used
after the surface of the particles thereof is modified
with a polymer if desired. Examples of the polymer for
use in modifying the surface of the pigment particles may
include polymers described in JP-A-8-259876 and various
polymers or oligomers for dispersing pigment particles
available in the market.
[0021]
- (B) Dispersant -
(B) The dispersant in the present invention is a
dispersant having an acid value and an amine value either

one of which exceeds 0 (hereinafter, also referred to as

a "sgspecific dispersant"). By virtue of such a dispersant



polymers of two or nore nolecules are grafted to a single stem polyner

nol ecul e having a plurality of basic groups (cationic functional groups).
For exanple, a polymer whose stem polyner portion is constituted of

pol yet hyl ene imne and whose branched pol ynmer portion is constituted of a
ri ng- opened pol ymer of s-caprol actone fd#y be nentioned. O these

di spersants, the nodified acrylic copolyners, the acrylic copolyners and
the cationic conb polyners are preferred. In the present invention, the

di sper sant ssEAk-HE], Us ek AhONEr O o AScAoFE X1 YR §E EMPmBS BYT ¢rh hengof .
[0023] - 11 The acid value (ngKOH g) of the diSpersant is” preferably 5 to

100, nore pEsSsRdhy 49 dOsSPibeddlapert ifubapbyt Phekengbkyeg0 to 50. The
am ne value (ngKOH g) thereof is preferably 1 to 100, nore preferably 10 to

70, and parpéssthes | yipl &f ewpdtebyOatpatiferByhavinfuexeé1 3868 8oli-eper sant
selected, a pattern having excellent solvent resistance and excel |l ent

adhesi venesgesistanselbstid deceblee adhasednasd toraheubatradeataan-
sensitive conposition having excellent storage stability and substantially
free from dseuslenteedf filmresidue and scum The am ne val ue used herein
refers to the anount (ng) of KOH, which is equivalent to HO required for
neutralizingoede] solid content (1 g) of the dispersant. Furthernore, the
acid value refers to the anount (ng) of KOH required for neutralizing the
solid content (Thg)dispartsardi sigemssntparticularly limited as long

as it has an acid value and an amine value either one of

which exceeds 0; however, a polymer dispersant is

preferred. Specific examples thereof may include

modified acrylic copolymers, acrylic copolymers, modified

polyurethanes, polyesters, alkylammonium salts or

phosphate salts of a high-molecular weight copolymer and

cationic comb polymers. The cationic comb polymer herein

refers to a polymer having a structure in which branched

polymers of two or more molecules are grafted to a single

stem-polymer molecule having a plurality of basic groups

(cationic functional groups). For example, a polymer

whose stem-polymer portion is constituted of polyethylene

imine and whose branched polymer portion is constituted

of a ring-opened polymer of g-caprolactone may be

mentioned. Of these dispersants, the medified acrylic

copolymers, the acrylic copolymers and the cationic comb

polymers are preferred.

In the present invention, the dispersants can be

used alone or as a mixture of two or more thereof.

[0023]



[0024] Such a dispersant is commercially available. Exanples of the
di spersant may include: Disperbyk-142 (nonvolatile content = 60% am ne
value = 43, acid value = 46), Disperbyk-145 (nonvolatile content = 100%

am ne value = 71, acid value = 76), Disperbyk-161 (nonvolatile content =
30% anine value = 11), D sperbyk-1701tnonvol atile content = 30% acid
value = 11), - 12 D sperbyk-182 (nonvolatile content = 430, am ne val ue =

13), Di sperbyk-2000 (nonvolatile content 40% am ne value = 4),

D sper byk- 2001 (pnwolif '\)aQIfé)n(tnf‘-d'KOH‘/g‘bfs%f AN MM ant 2% aci d value =
19), D sperbyk 2020 (nonvol atile content = 70% amne value = 38, acid

val ue = 35),J¥SRETRYks Zt@%d@ow&@tpf@f@%wtw éa%,oanaﬁ& value = 57),
Di sper byk- 6%76 (nonvolatlle content = 96% amne value = acid value =

38) [these ger Zﬁ@lféwa&Y 26hed o ( BYiad ,amﬁeHeSR}%ﬁLPeB 711 _
(nonvol ati l'e content 0% am ne value = 45), AJISPER PB-821 (nonvolatile
content = 1@@@&03¥@Y“th@&é@i—1sgpr@£éﬁbwﬁyuﬁ f01800, more preferably

10 to 70, and particularly preferably 20 to 70. By

virtue of such a dispersant selected, a pattern having

excellent solvent resistance and excellent adhesiveness

to a substrate can be obtained and further a radiation-

sensitive composition having excellent storage stability

and substantially free from occurrence of film residue

and scum. The amine value used herein refers to the

amount {(mg) of KOH, which is equivalent to HCl required

for neutralizing the solid content (1 g) of the

dispersant. Furthermore, the acid value refers to the

amount (mg) of KOH required for neutralizing the solid

content {1 g) of the dispersant.

[0024]

Such a dispersant is commercially available.

Examples of the dispersant may include:

Disperbyk-142 (nonvolatile content

60%, amine value =
43, acid value = 46),

Disperbyk-145 (nonvolatile content 100%, amine value =

I

71, acid value = 76),

Disperbyk-161 (nonvolatile content 30%, amine value =

11},

Disperbyk-170 (nonvolatile content 30%, acid value =

11},



AJl SPER PB-822 (nonvol atil e content
16) [these are nmanufactured by Ajinonoto
24000 (nonvol atile content = 100% am ne val ue
100% am ne val ue

Sol sperse

32000 (nonvol atile content =

= 100%

acid val ue =

15), Sol sperse 32500 (nonvol atile comntd@ = 40% amnine value = 12,
, - 13 Sol sperse 32550 (nonvol atile content
15, acid value = 7), Sol sperse 32600 (nonvol atile content = 40% am ne val ue

val ue = 7)

= 12, aci dy¥abdievk S)s2 SohSpes 88 3P 00ohpovoLaibie aphent;Tyd40% ani ne

= 500, am ne val ue

value = 14, acid value = 6), Sol sperse 35200 (nonvol atile content
am ne value s, 14, acid value = 6), and Sol sperse 37500 (nonvol atile content
ne value = 11, acid value = 5) [there are manufactured by
Goi s byiendeod 0025dvoldr ihe Poesent Lnyew!iaminéheaspeckfic
may be used in conmbination with other dispersants. As other
s4) for exanple, polyoxyethylene alKkyl
pol yoxyet hyl ene | auryl ether, polyoxyethylene stearyl
pol yoxyet hybeseeh @yt 20 @1 hationpol yokyet byheamet at kyépheayinet helgaesuch as

= 40% am
Lubri zol

di sper sant
di sper sant

pol yoxyet hyl ene n-octyl phenyl

29, acid value = 19),
Disperbyk-2020 (nconvolatile
38, acid wvalue = 35),
Disperbyk-2150 (nonvolatile
57},

Disperbyk-9076 (nonvolatile
44, acid value = 38) [these
Chemie (BYK)];

AJISPER PB-711 (nonvolatile
45),

AJISPER PB-821 (nonvolatile
9, acid wvalue = 13),
AJISPER PB-822 (nonvolatile
13, acid wvalue = 16} [these

Fine-Techno Co., Inc.];

Sclsperse 24000 (nonvolatile content

= 42, acid wvalue = 25),

Solsperse 32000 (nonvolatile content

= 31, acid value = 15},

Solsperse 32500 (nonvolatile content

12, acid value = 7},

content

content

content

et hers such as

70%

52%

96%

I

I

E

et her and

et her and pol yoxyet hyl ene

amine value =

amine value =

amine value =

are manufactured by BYK

content

content

content

40%

F

100%,

100%,

amine value =

amine value

amine value

am ne value = 13, acid val ue
Fi ne- Techno Co., Inc.]; Sol sperse
= 42,

25)

= 31, acid val ue

acid

= 40%

are manufactured by Ajinomoto

100%, amine value

100%, amine value

40%

Qo
o

f

amine value



n-nonyl phenyl ether; polyethylene glycol di-fatty acid esters such as

pol yet hyl ene glycol dilaurate and pol yethylene glycol distearate; sorbitan
fatty acid esters; and fatty acid nodified polyesters may be nentioned.
These ot her dispersants can be used alone or as a mxture of two or nore
thereof. [0026] - 14 The content of tHe other dispersants (in terms of
solid content) is preferably 0 to 75% by nass and nore preferably 0 to 50%
by mass based on the total nass of the specific dispersant and ot her

di spersant ssb19fRthe 3¥4LNPOhHESoPht ENSUELREeAP0d bakangmihet yaeledevel opi ng
property and storage stability. The content of the specific dispersant (in
terns of spijdaepntepiveih the present invention, is preferably 1 to 50
parts by nass and nore preferably 3 to 30 parts by nmass based on 100 parts
by mass of $Mspdesdi grend {romvolleiveenpatshs of 464 pragenst abilliet ¥ of the
radi ati on- sensitive conposition and prevention of filmresidue left on a
substrate. {9024¢id-vdR)le A k@) ) -soluble Resin (C) The al kali-soluble resin
in the present invention is not particularly limted as long as it acts as
a binder fogol#petde Pipten{inamdolisthbs sohubnti £y40%, amiewelapae, =
particularly preferably, to an al kaline developer used in a devel oping step
of manuf actl4j ngcidevalue = 6),

Solgperse 35200 (nonvolatile content 40%, amine value =

14, acid value = 6), and

Solsperse 37500 (nonvolatile content = 40%, amine value =
11, acid value = 5) [there are manufactured by Lubrizol
Corporation] .

[0025]

In the present invention, the specific dispersant
may be used in combination with other dispersants.

As other dispersants, for example, polyoxyethylene
alkyl ethers such as polyoxyethylene lauryl ether,
polyoxyethylene stearyl ether and polyoxyethylene oleyl
ether; polyoxyethylene alkylphenyl ethers such as
polyoxyethylene n-octylphenyl ether and polyoxyethylene
n-nonyl phenyl ether; polyethylene glycol di-fatty acid
esters such as polyethylene glycel dilaurate and
polyethylene glycol distearate; sorbitan fatty acid
esters; and fatty acid modified polyesters may be
mentioned.

These other dispersants can be used alone or as a
mixture of two or more thereof.

[0026]



color filter. As such an alkali-soluble resin, an alkali-soluble resin
havi ng a carboxyl group is preferred. |In particular, a copolyner of an
unsat urated et hyl ene nonomer having one or nore carboxyl groups
(hereinafter referred to as a "carboxyl group-containing unsaturated
nmonomer") and anot her co-pol yneri zabl-e ddnsaturated - 15 et hyl ene nononer
(hereinafter, referred to as a "co- polynerizabl e unsaturated nononer").
[0028] Exanples of the carboxyl group-containing unsaturated nonomer may

include: unsat urafe GJARRAEATIONHd GO tafd Sy iSsdy n{dTet i1 agd whd Cor aci d,
crotonic acid, a-chloroacrylic acid and cinnam c acid; unsaturated

di car boxyl i o Btd dSofemhydé i lest éhab pf o steh7sasbyehgbs asddmoral ei c
anhydride, fumaric acid, itaconic acid, itaconic anhydride, citraconic
acid, citrasesferaleydlrtdes gndoyesassonbesadi 6n thévabeal aashi gher

unsat urated pol ycarboxylic acids or anhydrides thereof;

nmono[ (et h)iaes yépyt DRkyal dydpeessiret sand dikal edisperbagber frpal yhar boxylic
aci ds such as nono[ 2- (neth)acryl oyl oxyethyl] succinate and nono [2 (neth)

acryl oyl oxyeidwpdimhs hat atesuning good(belineeryéavesnofiemepopyngr havi ng a
carboxyl group and a hydroxyl group on the both ends such as w

car boxypol yeappet et and sooodget aciyitye. The carboxyl group-containi ng
unsat urat ed nononers

The content of the specific dispersant (in terms of
solid content) in the present invention, is preferably 1
to 50 parts by mass and more preferably 3 to 30 parts by
mass based on 100 parts by mass of (A) the pigment from
the viewpoints of storage stability of the radiation-
sensitive composition and prevention of film residue left
on a substrate.

[0027]

- (C) Alkali-soluble Resin -

(C) The alkali-soluble resin in the present
invention is not particularly limited as long as it acts
as a binder for (A) the pigment and it has solubility to
a developer, particularly preferably, to an alkaline
developer used in a developing step of manufacturing the
color filter. As such an alkali-soluble resin, an
alkali-soluble resin having a carboxyl group is preferred.
In particular, a copolymer of an unsaturated ethylene
monomer having one or more carboxyl groups (hereinafter

referred to as a "carboxyl group-containing unsaturated

monomer") and another co-polymerizable unsaturated



can be used alone or as a mxture of two or nore thereof. |In the present

i nvention, as the carboxyl group containing unsaturated nononer,
(meth)acrylic acid, nono[2-(neth)acryl oyl oxyethyl] succinate and w - 16
car boxypol ycaprol act one nono(neth)acrylate are preferred and particularly,
(meth)acrylic acid is preferred. [0029]15 Exanpl es of the co-pol ynerizable
unsat urated nmononer may include the foll ow ng conpounds: N-substituted
mal ei m des such as N-phenyl mal ei mi de, N o- hydroxyphenyl mal ei m de,

N-m hydr oxyphepydnel gbidmier bh@remgf@éyphﬁaféf@éal fbdgs A bepzyl nal ei mi de,
N cycl ohexyl nal ei m de, N-succi ni m dyl -3-mal ei m de benzoat e,

N-SUCC|n|n1§bdyﬁeﬁ@i@bn@d@nggﬁuf@t@d mbsaogetrmy m dyl - 6- nal ei m de caproat e,
N-succi ni m dyl -3-mal ei m de propionate and N-(acridinyl)maleimde;, aronmatic

vi nyl conpopmgilsg puch as styrene, a-nethylstyrene, o-vinyltoluene,
m vi nyl t ol uene, p-vinyltoluene, p- chlorostyrene, o-nethoxystyrene,
m met hoxyst yr engxanp IRt ok ey reenthoxy Vidnduhersita v dgyl phenol , p-

vi nyl phenol , p-hydroxy-a-nethyl styrene, o-vinylbenzyl nethyl ether,
m vi nyl benzyhsaehhyt e@themomgr vihany | beazyde : met hyl et her, o-vinyl benzyl
gl ycidyl ether, mvinyl benzyl glycidyl ether and p-vinyl benzyl glycidyl
et her; i ndemsasucdtad nomecsraody 1ioeabydis ndeak; as| 0080h) aosgidircat ed
carboxylic acid esters such as nmethyl (nmeth)acrylate, ethyl (neth)acrylate,
n- pr opyl acid, crotonic acid, oa-chloroacrylic acid and cinnamic

acid;

unsaturated dicarboxylic acids or anhydrides thereof such

as maleic acid, maleic anhydride, fumaric acid, 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 the both ends such as o-

carboxypolycaprolactone mono (meth)acrylate.

The carboxyl group-containing unsaturated monomers
can be used alone or as a mixture of two or more thereof.

In the present invention, as the carboxyl group-

containing unsaturated monomer, (meth)acrylic acid,

mono [2- {(meth) acryloyloxyethyl] succinate and o-



(meth)acrylate, i-propyl (meth)acrylate, n-butyl (neth)acrylate, i-butyl
(nmeth)acrylate, sec-butyl (neth)acrylate, t-butyl (neth)acrylate,
2-ethyl hexyl - 17 (neth)acrylate, 2-hydroxyethyl (neth)acrylate, 2-

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

2- hydr oxybutyl (meth)acrylate, 3- hydrd®ybutyl (nmeth)acrylate,

4- hydr oxybutyl (neth)acrylate, allyl (nmeth)acryl ate, benzyl
(meth)acryl ate, cyclohexyl (meth)acrylate, phenyl (neth)acryl ate,

2'”EthOXyeté@%b&iﬁ%&@ﬁﬁﬁﬂ%éﬁé@%@ﬂepﬂ@ﬂ@¥dﬁ%§%&cf hbeagtyl teferred

met hoxydi et hyl enegl ycol = (net h) acryl at e, oxytri et hyl enegl ycol

(et h) acryl i@, pa e AeXYPIPPY [ Been] ¥eY1{deibiaciy| pteferred.
met hoxydi propyl enegl ycol (‘neth)acrylate, isobornyl ~(neth)acrylate,

tricyclo[ 5. pgdadpR' 6] decan-8-yl (neth)acryl ate, 2-hydroxy-3-phenoxypropyl
(meth)acrylate, glycerol nono(neth)acrylate, 4-hydroxyphenyl
(meth)acryl ate ahmgilled erfemtied exorysh e (283 1Y anisdtairated maiatemy|

phenol ; [0031] unsaturated am noal kyl carboxyl ates such as 2-am noet hyl
(et h) acr ylmde, 112e dideet tiyd abo hbewiwyd <omponadsyl ate, 2- am nopropyl
(meth)acryl ate, 2-dinethylam nopropyl (neth)acrylate, 3-am nopropyl
(et h) acr yI M sulasich But el med byl miles psoply | a$ ngt bheoy yhal ejimidsat Nrated
gl yci dyl carboxyl ates such as glycidyl (nmeth)acrylate; vinyl cyanide
conpounds shedrasygmeh) el ginhde r i Nep-hydroxyphenylmaleimide, N-p-
hydroxyphenylmaleimide, N-benzylmaleimide, N-
cyclohexylmaleimide, N-succinimidyl-3-maleimide benzoate,
N-succinimidyl-4-maleimide butyrate, N-succinimidyl-6-
maleimide caproate, N-succinimidyl-3-maleimide propionate
and N- (acridinyl)maleimide;
aromatic vinyl compounds such as styrene, a-methylstyrene,
o-vinyltoluene, m-vinyltoluene, p-vinyltoluene, p-
chlorostyrene, o-methoxystyrene, m-methoxystyrene, p-
methoxystyrene, o-vinylphencl, m-vinylphencl, p-
vinylphenol, p-hydroxy-a-methylstyrene, 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 l-methylindene;
[0030]
unsaturated carboxylic acid esters such as methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth}acrylate, i-propyl (meth)acrylate, n-butyl
{meth)acrylate, i-butyl (meth)acrylate, sec-butyl

(meth)acrylate, t-butyl (meth)acrylate, 2-ethylhexyl



chloroacrylonitrile and vinylidene cyanide; - 18 wunsaturated am des such as
(met h)acryl am de, a- chloroacryl am de and N- 2-hydroxyet hyl (neth)acryl am de;
vi nyl carboxyl ates such as vinyl acetate, vinyl propionate, vinyl butyrate
and vinyl benzoate; wunsaturated ethers such as vinyl nethyl ether, vinyl
ethyl ether and allyl glycidyl ether;- &l phatic conjugated dienes such as

1, 3-but adi ene, isoprene and chloroprene and nmacr onononers having a
nono( met h) acryl oyl group at an end of a polynmer nol ecul e chain such as

pol ystyrene(me 9] ¥t e ( n@lﬁ}@ﬁéﬂ&@ﬁﬁylp%atﬂya&yhaéaet hlacrylate and
ponS|onane These co- pol ymeri zabl e unsaturated nohoners can be used al one

or as a m XgyHi€o # Dr (M@Fle) & e, & tokPptbgypresent invention, as
the co- polynerl ﬁiﬁ &Q%nsaturatéggznnoner the N—subs??tuted mal ei m des, the

aromati ¢ Vi (wétloapepldise, t hehpasatiivat el Cacbaxytiglatstess, and the nacro
nmononer havi ng a nono(neth)acryloyl group at an end of a polyner nolecule

chai n are piglesx@sutahd(path) actaldye N-phepgtorybubi de,
N-cycl ohexyl mal ei m de, styrene, a-nethyl styrene, p-hydroxy-a-nethylstyrene,
met hyl (met hjmetly) ateylatdutyl Iyt pachydatelale, ebbgkhexyl (et h) acryl at e,

2- hydroxyet hyl (nmet h) acryl ate, allyl(nmeth)acrylate, benzyl (neth)acryl ate,

gl ycerol momeifimeddnalatyé at eyclohyxly Dxypaehybd¢nelayacrphatgl et hyl ene oxi de

nodi fied (meth)acryl ate of paracunyl
(meth)acrylate, 2-methoxyethyl {(meth)acrylate, 2-
phenoxyethyl {(meth)acrylate, methoxydiethyleneglycol
(meth)acrylate, methoxytriethyleneglycol {(meth)acrylate,
methoxypropyleneglycol (meth)acrylate,
methoxydipropyleneglycocl (meth)acrylate, iscbornyl
(meth)acrylate, tricyclo[5.2.1.0%°]decan-8-yl
(meth)acrylate, 2-hydroxy-3-phenoxypropyl (meth)acrylate,
glycerol mono (meth)acrylate, 4-hydroxyphenyl
{meth)acrylate and ethyleneoxide-modified (meth)acrylate
of paracumyl phenol;
[0031]
unsaturated aminoalkyl carboxylates such as 2-aminoethyl
(meth)acrylate, 2-dimethylamincethyl (meth)acrylate, 2-
aminopropyl (meth)acrylate, 2-dimethylaminopropyl
{(meth)acrylate, 3-aminopropyl (meth)acrylate and 3-
dimethylaminopropyl (meth)acrylate;
unsaturated glycidyl carboxylates such as glycidyl
(meth)acrylate;
vinyl cyanide compounds such as (meth)acrylonitrile, a-

chloroacrylonitrile and vinylidene cyanide;



- 19 - phenol, polystyrene macronononer, and pol ynet hyl net hacryl ate
macr onononer are preferred. [00331 Specific exanples of the carboxyl
group-contai ning copolynmer may include the foll ow ng conpounds:
(meth)acrylic acid/ nmethyl (neth)acrylate copolyners, (meth)acrylic
aci d/ benzyl (meth)acrylate copol yners, 1§ meth)acrylic

aci d/ 2- hydr oxyet hyl (net h) acryl ate copolyners, (neth)acrylic

aci d/ 2- hydroxyet hyl (neth)acryl ate/ benzyl (meth)acrylate copol yners,
(met h) acr yliCs ach HA PES hyth § 8B éﬁragagﬁéfeﬁ%aéwism%etm&wrmnom
copolynmers, (nmeth)acrylic acid/ methyl (nmeth)acrylate/polynethyl

met hacr yl at €hISESQEPPDaRT d& 0Rad YNED shydieke 861 Y| (GeB8B) dEbonanh de;
(et h)acryl at e/ pol ystyrene rmacronononer copol yners, (meth)acrylic
aci d/ benzyl vimpel hyaehykal ¢ ool yaehhys v{nplhreetyta; evimglonononer
copolyners, (neth)acrylic acid/benzyl (meth)acryl ate/qglycerol

nmono( et h) asryb bbea coOpol ymet shutprahe aandl véngti déabygaeae/ 2- hydr oxyet hyl

(meth)acrylate copolyners, (neth)acrylic acid/2-hydroxyet hyl

(et h) acrylahsdbenayéd €neehs asughade vdpplymetkbyl (aehbracwvyhyd

aci d/ 2- hydroxyet hyl (neth)acryl ate/ phenyl (neth)acryl ate copol yners,
ethyl ether and allyl glycidyl ether;
aliphatic conjugated dienes such as 1,3-butadiene,
isoprene and chloroprene; and
macromonomers having a mono (meth)acryloyl group at an end
of a polymer molecule chain such as polystyrene,
polymethyl (meth)acrylate, poly-n-butyl (meth)acrylate
and polysiloxane.

These co-polymerizable unsaturated monomers can be
used alone or as a mixture of two or more thereof.

[0032]

In the present invention, as the co-polymerizable
unsaturated monomer, the N-substituted maleimides, the
aromatic vinyl compounds, the unsaturated carboxylic
esters, and the macro monomer having a mono(meth)acryloyl
group at an end of a polymer molecule chain are preferred
and particularly N-phenylmaleimide, N-cyclohexylmaleimide,
styrene, a-methylstyrene, p-hydroxy-a-methylstyrene,
methyl (meth)acrylate, n-butyl (meth)acrylate, 2-
ethylhexyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate,
allyl (meth)acrylate, benzyl (meth)acrylate, glycerol

mono (meth)acrylate, 4-hydroxyphenyl (meth)acrylate,

ethylene oxide modified (meth)acrylate of paracumyl

20 -



[0034] (meth)acrylic acid/ N phenyl nmal ei m de/ styrene/ benzyl (meth)acrylate
copol yners, (nmeth)acrylic acid/ NNm hydroxyphenyl nal ei m de/ styrene/ benzyl
(meth)acrylate copolyners, (neth)acrylic acid/ N p-

hydr oxyphenyl nal ei m de/ st yrene/ benzyl (meth)acrylate copolyners,

(et h)acrylic aci d/ N-cycl ohexyl mal ei mi d&/ styrene/ benzyl (nmeth)acrylate
copol yners, (neth)acrylic acid/ N phenyl nmal ei m de/ a- net hyl styrene/ benzyl
(meth)acrylate copolynmers, (neth)acrylic

aci d/ N- phenyth @@&glq%gpﬁ§ﬁyf@ﬂ§/ﬂa@yémbno&ggth&ﬁgrylate copol yners,
(nmeth)acrylic acid/ enyl mal ei m de/ styrene/ 2-et hyl hexyl (meth)acryl ate

copol ynmer s, pd é"ﬁl@%ﬁlrﬁétl@a@ﬁyﬂéﬁé phgaybrehehat derg- pydEexyed-

met hyl st yrene/ benz (meth)acrylate copol ynmers, (neth)acrylic
aC|d/N-pheny¢@ajp|nlde/styrene/n butyl (neth)acryl ate copol yners,
(meth)acrylic acid/ N phenyl mal ei m de/ styrene/ et hyl eneoxi de-nodi fi ed

(et h) acryl at e cfpauairfaicy rasagiieroloft aficd yeErhox e i)@s+ ybhtaining
aci d/ N- phenyl mal ei m de/ styrene/ 2- et hyl hexyl (meth)acryl ate/ 2- hydr oxyet hyl
(et h) acr yl avped bemey | may nenhd) ade ytlae ef cbpowyngr sompofdthds¢ met h) acrylic
aci d/ N- phenyl mal ei m de/ styrene/ 2-
(meth)acrylic acid/methyl (meth)acrylate copolymers,
(meth)acrylic acid/benzyl (meth)acrylate copolymers,
(meth)acrylic acid/2-hydroxyethyl (meth)acrylate
copolymers,
{meth)acrylic acid/2-hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate copolymers,
(meth)acrylic acid/methyl (meth)acrylate/polystyrene
macromonomer copolymers,
(meth)acrylic acid/methyl (meth)acrylate/polymethyl
methacrylate macromonomer copolymers,
(meth)acrylic acid/benzyl (meth)acrylate/polystyrene
macromonomer copolymers,
{meth)acrylic acid/benzyl (meth)acrylate/polymethyl
(meth)acrylate macromonomer copolymers,
(meth)acrylic acid/benzyl (meth)acrylate/glycerol
mono (meth) acrylate copolymers,
(meth)acrylic acid/styrene/2-hydroxyethyl (meth)acrylate
copolymers,
(meth)acrylic acid/2-hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate copolymers,

(meth)acrylic acid/2-hydroxyethyl (meth)acrylate/phenyl

{meth)acrylate copolymers,



hydr oxyet hyl (neth)acryl ate/ benzyl (neth)acrylate copolyners, (neth)acrylic
aci d/ N- phenyl nal ei m de/ styrene/ benzyl (neth)acryl ate/glycerol
nono( et h) acryl ate copol ynmers, (neth)acrylic acid/N-p

hydr oxyphenyl nmal ei m de/ st yrene/ benzyl (neth)acryl ate/glycerol
mono( et h) acryl ate copol yners, (nmeth)&rylic

aci d/ N- phenyl nal ei m de/ st yrene/ phenyl (neth)acryl ate/ 2- hydr oxyet hyl

(met h)acryl at e/ pol ystyrene rmacronononer copol yners, (nmeth)acrylic

aci d/ N-phenyj g4 gi m de/ styrene/ phenyl  (neth)acryl at e/ 2- hydr oxyet hyl

(et h)acryl ate/ pol ynet hyl net hacryl ate macr onononer copol ynmers, [0035]

(met h) acryl (e @le) 44 p&Za&ﬂ@kﬁ)pﬁ@ﬁ%iﬁai@%Mfa@yglyrene/benzyl
succi nat e/ N- phenyl nal ei mi de/ st yrene/ benzyl (meth)acrylate copolyners,

(met h) acryl (e ig) S FPIOL2- EHBbIYmaes yl oyl oxyet hyl ]
succi nat e/ N- p- hydr oxyphenyl mal el m de/ styrene/ benzyl (neth)acryl ate
copol yrer s, (et ha@eyyl ¢ caatd miamnol 2- (net h) acryl oyl oxyet hyl ]
succi nat e/ N- phenyl mal ei m de/ styrene/allyl (neth)acrylate copolyners,
(et h) acr yl hed Bk gidemp] @a {eehhdalts yyoyheXyehbyl] (meth)acrylate
succi nat e/ N-cycl ohexyl mal ei m de/ styrene/allyl (nmeth)acrylate copolyners, -
22 (et h) acopydlymexs d/ nono[ 2- (net h) acryl oyl oxyet hyl ]
succi nat e/ N- cycl ohexyl mal ei m de/ styrene/ benzyl
(meth)acrylic acid/N-p-
hydroxyphenylmaleimide/styrene/benzyl (meth)acrylate
copolymers,
(meth)acrylic acid/N-cyclohexylmaleimide/styrene/benzyl
(meth)acrylate copolymers,
(meth)acrylic acid/N-phenylmaleimide/a-
methylstyrene/benzyl (meth)acrylate copolymers,
(meth)acrylic acid/N-phenylmaleimide/styrene/n-butyl
(meth)acrylate copolymers,
{meth)acrylic acid/N-phenylmaleimide/styrene/2-ethylhexyl
(meth)acrylate copolymers,
(meth)acrylic acid/N-phenylmaleimide/p-hydroxy-o-
methylstyrene/benzyl (meth)acrylate copolymers,
(meth)acrylic acid/N-phenylmaleimide/styrene/n-butyl
(meth)acrylate copolymers,
{meth)acrylic acid/N-
phenylmaleimide/styrene/ethyleneoxide-modified
(meth)acrylate of paracumyl phenol copolymer,
{meth)acrylic acid/N-phenylmaleimide/styrene/2-ethylhexyl
{(meth)acrylate/2-hydroxyethyl (meth)acrylate/benzyl

(meth)acrylate copolymers,



(meth)acryl ate copolyners, (nmeth)acrylic acid/ w carboxypol ycaprol act one
nono( et h) acryl ate/ Nm hydr oxyphenyl mal ei m de/ styrene/ benzyl (neth)acryl ate
copolynmers, (meth)acrylic acid/ w carboxypol ycaprol act one

nono( et h) acryl ate/ N-p- hydroxyphenyl nal ei m de/ styrene/ benzyl (meth)acryl ate
copol ymers, (meth)acrylic acid/co-carb@ypol ycaprol act one nono

(met h) acryl at e/ N- phenyl mal ei m de/ styrene/ benzyl (nmeth)acryl ate/glycerol
nono( et h) acryl ate copol ynmers and (nmeth)acrylic

aci d/ cw car RO YRR O] K61 @NE- PREQy Imaleimide/st rene{z—
(et h) acryl at e/ N- p- hydr oxyphenyl'mal €1 m de/ st yr ene/ benzy

(met h) acryl pf@fShysen@l (Roh NRER) BEE Y ) BERzFPPOhYARS Seryl 8886] In the

car boxyl group-containing copolyner, the copolynerization ratio of the
car boxyl gr T@mdag ning unsaturated nononer is usually 5 to 50% by nass,
and preferably, 10 to 40% by mass. Wen the copol ynerization ratio is |less
than 5% by (@mstsh) ddwey B0t U1 (Y- Plietiptmalatihbdée o8t gLeaRey beAzeRNMPOSi tion to
be obtained to an al kaline devel oper tends to decrease. On the other hand,
when t he cofmdtyimesdzal atos/ ghycerek ceents (b8&8h bycrpsstet bepodghability to the
al kal i ne devel oper becones excessively 23 large. As a result, when a
devel opi ng Gperlracnylsc peidMaed with the al kal i ne devel oper, the col ored
| ayer tends to peel off froma substrate and the surface film
hydroxyphenylmaleimide/styrene/benzyl
{(meth)acrylate/glycerol mono{meth)acrylate copolymers,
(meth)acrylic acid/N-phenylmaleimide/styrene/phenyl
{meth)acrylate/2-hydroxyethyl (meth)acrylate/polystyrene
macromonomer copolymers,
(meth)acrylic acid/N-phenylmaleimide/styrene/phenyl
(meth)acrylate/2-hydroxyethyl (meth)acrylate/polymethyl
methacrylate macromonomer copolymers,
[0035]
(meth)acrylic acid/mono[2- {meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/styrene/benzyl (meth)acrylate
copolymers,
(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-p-hydroxyphenylmaleimide/styrene/benzyl
(meth)acrylate copolymers,
{meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/styrene/allyl {(meth)acrylate
copolymers,
(meth)acrylic acid/mono[2- (meth)acryloyloxyethyll

succinate/N-cyclohexylmaleimide/styrene/allyl

(meth)acrylate copolymers,



of the colored |layer tends to roughened. [0037] The wei ght average

nol ecul ar wei ght (hereinafter referred to as "Mv') of the al kali-soluble
resin in the present invention is usually 3,000 to 300,000, and preferably
5,000 to 100, 000. Furthernore, the nunber average nol ecul ar wei ght
(hereinafter referred to as "M1") of tR& al kali-soluble resin in the
present invention is usually 3,000 to 60,000 and preferably 5,000 to
25,000. In the present specification, the weight average nol ecul ar wei ght

(My) refers o MudP,1eE B O/ md9b Y51 YHEER) ARAS UG grl1permeation
chronatogra%hy ﬁ%%P ' elut?onhgolvgnt¥ tet}ahy%ro u?g%§ a%dpthe nunber

aver age nD'@@é&fﬁaﬂ@?ﬂh@y&ﬁ6ﬁei$ﬁﬁ5§ei@i&@/éﬂyiéﬁé?béﬁzy90|yStyreDe nmeasur ed
by GPC (elution solvent:” tetrahydrofuran). In the present invention, by use

of such an ahkgh) acspl 4 ecéeSiyméay| ng specific Mv and My, a radiation-
sensitive conposition having an excellent devel oping property can be

obt ai ned. Bymetlfaerelid hhsidphxehsbeRgpoblagkraahkieas having shape pattern
edges can be forned; at the same tine, substantially no residue, scum and

remai ni ng fdmp (eétcth) aceylefs/Wmunexposed portions of a - 24 substrate and
a shielding | ayer during a developing process. The ratio of Mvto M
(Mv Mh) of hydrekkplhernpbhabe emidessoyiene feepeesemethyaoriybates preferably
1to 5 and
copolymers,
(meth)acrylic acid/w-carboxypolycaprolactone
mono (meth)acrylate/N-p-
hydroxyphenylmaleimide/styrene/benzyl (meth)acrylate
copolymers,
(meth)acrylic acid/w-carboxypolycaprolactone mono
(meth)acrylate/N-phenylmaleimide/styrene/benzyl
(meth)acrylate/glycerol mono{meth)acrylate copolymers and
{meth)acrylic acid/m-carboxypolycaprolactone mono
(meth)acrylate/N-p-hydroxyphenylmaleimide/styrene/benzyl
(meth)acrylate/glycerol mono{meth)acrylate copolymers.
[0036]

In the carboxyl group-containing copolymer, the
copolymerization ratio of the carboxyl group-containing
unsaturated monomer is usually 5 to 50% by mass, and
preferably, 10 to 40% by mass. When the copolymerization
ratio is less than 5% by mass, the solubility of the
radiation-sensitive composition to be obtained to an
alkaline developer tends to decrease. On the other hand,

when the copolymerization ratio exceeds 50% by mass, the

solubility to the alkaline developer becomes excessively



nore preferably 1 to 4. [0038] 1In the present invention, alkali-soluble
resins can be used alone or as a mxture of two or nore thereof. The
content of the alkali-soluble resin (in terns of solid content) in the
present invention is usually 10 to 1,000 parts by nass and preferably 20 to
500 parts by mass based on the 100 pards by nmass of (A) the pigment. Wien
the content of the alkali-soluble resinis less than 10 parts by mass, for
exanpl e, the devel oping property wth alkali may decrease and scum and film

residue maylagg§euUr 2N dnediosed il | Difel o P dpat L Mbnaidi ght
shielding layer. On the other hand, when the content exceeds 1,000 parts by

mass, the coseesinmediwitlefthdeal phiRst deekabpyel ytHaceeasesd Aayarresul t,
it my be difficult to attain a desired color density of a thin film

[0039] - (E¥ndelydupeti ovhf Bboanersubberaveéydnacthenglirfapemes lmn t he
present invention is a nononmer having two or nore pol ynerizabl e unsaturated
bonds. Exanpf esheofctherpdl Ypart tends tonooeghangdi ncl ude 25
di (nmeth)acryl ates of al kyl ene gl ycols such as ethylene glycol and propyl ene
glycol; di (be@hJhcryl ates of polyal kyl ene gl ycols such as pol yethyl ene
gl ycol and pol ypropyl ene glycol; poly(neth)acrylates of three or nore
val ent pol yhydr ithe weight average molecular weight (hereinafter

referred to as "Mw"} of the alkali-soluble resin in the

present invention is usually 3,000 to 300,000, and

preferably 5,000 to 100,000.

Furthermore, the number average molecular weight
(hereinafter referred to as "Mn") of the alkali-soluble
resin in the present invention is usually 3,000 to 60,000
and preferably 5,000 to 25,000.

In the present specification, the weight average
molecular weight (Mw) refers to Mw in terms of
polystyrene measured by gel permeation chromatography
(GPC, elution soclvent: tetrahydrofuran) and the number
average molecular weight (Mn) refers to Mn in terms of
polystyrene measured by GPC (elution solvent:
tetrahydrofuran) .

In the present invention, by use of such an alkali-
soluble resin having specific Mw and Mn, a radiation-
sensitive composition having an excellent developing
property can be obtained. By virtue of this, pixels and
black matrices having shape pattern edges can be formed;

at the same time, substantially no residue, scum and

remaining film, etc. are left on unexposed portions of a



al cohol s such as glycerin, trinethylol propane, pentaerythritol and

di pentaerythritol and nodified dicarboxylic acids thereof;

ol i go(meth)acryl ates such as a polyester, an epoxy resin, a urethane resin,
an alkyd resin, a silicone resin and a spiran resin; di(neth)acryl ates of
pol yners having a hydroxyl group at -tI2& both ends such as poly

1, 3- but adi ene havi ng hydroxyl groups at the both ends, polyisoprene having
hydroxyl groups at the both ends and pol ycaprol act one havi ng hydroxyl

groups at t%@%%@%Q?gngﬁd Q”Qh%éiéi §Q%h £¥%§¥%ﬁé¥ﬁ%g§#%ﬁ§OSphate'

[0040] O t yfuncti ona ADROTE te of three or
nmore val ent,polyhydric al cohol and the nodi fi ed di carboxylic acid thereof
are prefef?ed pecifically, trinethylol propane triacryl ate,

trinethyl ol propapfs tyddw®s hﬁcr[%} ate . mPeh@it it tiole dTRACI ViGi€nle
pentaerythritol trinmethacrylate, pentaerythritol tetraacryl ate,

pentaerythrid®in i&tiﬁéﬁﬁﬁé§éﬂ£aiﬁveﬁtP@ﬂt§§ry£@fé£9519emt@805YEEHG
di pentaerythritol pentanethacrylate, dipentaerythritol - 26 hexaacrylate

and d|pentaﬁ5y§k@féﬁérggdpnﬁt@@cgylate the conpound represented by the
followng formul'a (1) and the conpound represented by the follow ng fornula
(2) are prefesgpd. [0041] O =
In the present invention, alkali-soluble resins can
be used alone or as a mixture of two or more thereof.
The content of the alkali-soluble resin (in terms of
solid content) in the present invention is usually 10 to
1,000 parts by mass and preferably 20 to 500 parts by
mass based on the 100 parts by mass of (A) the pigment.
When the content of the alkali-soluble resin is less than
10 parts by mass, for example, the developing property
with alkali may decrease and scum and film residue may
occur on unexposed portions of a substrate or a light
shielding layer. On the other hand, when the content
exceeds 1,000 parts by mass, the concentration of the
pigment relatively decreases. As a result, it may be
difficult to attain a desired color density of a thin
film.
(0039]
- (D) Polyfunctional Monomer -
The polyfunctional monomer in the present invention
is a monomer having two or more polymerizable unsaturated
bonds.

Examples of the polyfunctional monomer may include



OOOOCH2 CH2O0v COOH (1) QOO [0042] OO OOOOOCH CH2OCH2
CHzQJ~v COOH (2) O OO0 [0043] - 27 O them particularly,
trimethyl ol propane triacrylate, pentaerythritol triacrylate,

di pentaerythritol hexaacrylate and the conpounds represented by the above
formulas (1) and (2) are preferred becduse the colored | ayer has high
strength and excellent surface snoothness, and scumand filmresidue etc.
are unlikely to occur on unexposed portions of a substrate and on a |ight

it ure of Toarsringr e PR ofE 1 D R AP R L E R el MR B e o
t he polyfuqﬁg*gng %é;é%éﬁi&gﬁ@ €§¥5891aced wi th a nonofunctional nononer

havi ng a si e po e un urated bond. Exanples of the

et FEIngoREE Ty 15 s e, SOFF, FO7RODCR,28 L Carboy
polyethylene glycol and polypropylene glycol;
poly{meth)acrylates of three or more valent polyhydric
alcohols such as glycerin, trimethylolpropane,
pentaerythritol and dipentaerythritol and modified
dicarboxylic acids thereof;
oligo{meth)acrylates such as a polyester, an epoxy resin,
a urethane resin, an alkyd resin, a silicone resin and a
spiran resin; |
di(meth})acrylates of polymers having a hydroxyl group at
the both ends such as poly 1,3-butadiene having hydroxyl
groups at the both ends, polyisoprene having hydroxyl
groups at the both ends and polycaprolactone having
hydroxyl groups at the both ends; and
tfis[z—(meth)acryloyloxyethyl]phosphate.
{0040]

Of these polyfunctional monomers, the
poly{meth)acrylate of three or more valent polyhydric
alcohol and the modified dicarboxylic acid thereof are
preferred. Specifically, trimethylolpropane triacrylate,
trimethylolpropane trimethacrylate, pentaerythritol
triacrylate, pentaerythritcl trimethacrylate,
pentaerythritol tetraacrylate, pentaerythritol

tetramethacrylate, dipentaerythritol pentaacrylate,

dipentaerythritol pentamethacrylate, dipentaerythritol



unsat urated nononers as exenplified in (C) the alkali- soluble resin, and

N- (et h) acryl oyl norpholine, N-vinyl pyrrolidone, Nvinyl-s-caprolactam and
a commercially available product, M5600 (trade nanme; manufactured by
Toagosei Co., Ltd.). These nonofunctional nononers can be used al one or as
a mxture of two or nore thereof. The &ént-ent of the nonofunctional nononer
is usually not nore than 90% by mass and preferably not nore than 50% by
mass, based on the total mass of the - 28 pol yfunctional nononmer and the
monof unct i é%$§gﬂ§{ e t I onmer
exceeds g@%% tﬁgwgf?g%%ﬁﬁﬁgﬁ% sur a%éﬁgﬁ%ggﬁ%§§§§% ?hegﬁgolored
layer to bec&ﬁsc?uﬁt?df PSUd | £ P0bwing 004Bhu1l (e RhESERE

i nvention, the content of the pol yfunctional nbnonmer 1s usually 5 to 500
parts by Nassnm @\mdpf@ﬁleééé&hﬁ/e@%}mﬁgof@ﬂém@y f@:’?nﬁui)és@ﬁ' 0grd00 parts by
mass (in terns of solid content) of (C) the alkali- soluble resin. Wen the
content is p@essedhad, S5 parts by mass, the strength and surface snoot hness
of the colored layer tends to decrease. On the ot her hand, when the

content excpesgls1 500 parts by nass, devel oping property wth alkali tends
decrease, and scumand filmresidue, etc. tend to occur on unexposed
portions of a substrate and on a light shielding |layer. Note that when a

pol yfunctional nmononer is used in conbination with the nonofunctional
nononer, the nmass of e nonof uncti onal

0
O 0
0 o—cHz%CHzo)k/\COOH (1)
I O
0

/

[0042]
\Z <//
O—CH %CWOCHQ CH,-0 )k/\COOH @)
AN
O==T; gif=0

[0043]



nmononer is included in the mass of the polyfunctional nononer. [0046] -
(E) Photopol ynmerization Initiator The photopol ynerization initiator of the
present invention is a conmpound which generates a radical capable of
starting polynerization of (D) the polyfunctional nononmer by exposure to
radi ati on such as visible rays, - 29- @”traviolet rays, far-ultraviol et
rays, electron beans or X-rays. Exanples of the photopol ynerization
initiator include acetophenone conpounds, biim dazole conpounds, triazine

conmpounds, O ac i rﬁggﬁ?ﬁ% benzoi n conpounds,
benzophenone coﬁ%%gﬁgﬁP ; g ket%ﬁgggo#ggaﬁiéqyl cl ear quinone
conpounds,  + Xadd hene: £ O ROAISYy @%f@@bPOEPPéa 18pd, i m dosul fonat e

compounds. [0047]" 1n tHe present i nvention, e phot opol yneri zati on

initiators gfeheadspthe] O WExaSc By hXé uaﬁdoﬁhéwcﬁpouﬁaée thereof. As the
phot opol ynerization initiator to be wused in the present invention, at |east

one sel ect efbprodentse IQ{OMEE CapSTSt fem@fat helﬁcgﬁ@pklznoagecorrpounds t he
bi i m dazol e conpounds, the triazine conpounds and the 0- acyl oxine

conpounds iprfefesd asecd @948dhe | Folbeer seat hayenRigbnsttBRgtht ahdcont ent
of the photopol ynerization initiators is usually 0.01 to 120

excellent surface smoothness, and scum and film residue

etc. are unlikely to occur on unexposed portions of a

substrate and on a light shielding layer.

These polyfunctional monomers can be used alone or
as a mixture of two or more thereof.

[0044]

In the present invention, part of the polyfunctiocnal
monomer c¢an be replaced with a monofunctional monomer
having a single polymerizable unsaturated bond.

Examples of the monofunctional monomer may include
the same compounds as the carboxyl group-containing
unsaturated monomers, and the co-polimerizable
unsaturated monomers as exemplified in (C) the alkali-
soluble resin, and N- (meth)acryloyl morpholine, N-vinyl
pyrrolidone, N-vinyl-g-caprolactam and a commercially
available product, M-5600 (trade name; manufactured by
Toagosei Co., Ltd.).

These monofunctional monomers can be used alone or
as a mixture of two or more thereof.

The content of the monofunctional monomer is usually

not more than 90% by mass and preferably not more than

50% by mass, based on the total mass of the



parts by mass, and preferably 1 to 100 parts by mass based on 100 parts by
mass of (D) the polyfunctional nononer. When the content of the

phot opol yneri zation initiator is less than 0.01 part by mass, curing by
exposure becones insufficient. As a result, a color filter in which
patterns of colored |layers are arrange@8 in accordance with predeternined
arrays nmay not be easily - 30 obtained. On the other hand, when the content
exceeds 120 parts by mass, the formed colored |ayer tends to peel off from

a substrat epsiffiee i SIRYE | RPhOBle Pr £6@SShe NbBofhREE 1 BASD hbBoRekYf uncti onal
nonomer is used in conbination with the nonofunctional nmononer, the mass of

t he nonof ungidwnehe NEnOYEIE | Sf | tigd Ullelo £ iiné hEoN@E Smehom8e eRekgfgncti onal
nmononer. [0049] O the preferabl e photopol ynerization initiators in the

present invegk ilon, mapeci the expepyes ahdtHerfacet opbevhnessospounds nay
i ncl ude acet ophenone conpounds having a norpholino group such as
2- met hyl - | -¢dtofexet Tyydhi 109 phe nybt a 2aadrpapl baopne pineaf fiohenand 2-
benzyl - 2- di met hyl am no- 1| - (4- nor phol i nophenyl ) but ane-1- one;
2- hydr oxy- 2foet %yl - | - phenyl propan-1-one; 1- hydroxycycl ohexyl - phenyl ket one;
2, 2-di net hoxy- 1, 2- di phenyl et han-1-one; and 1, 2-octane dione. O these
acet ophenone corpounids prssEaritculrardntich, the content of the
met hyl -1 - [ 4- (net hyl t hi 0) phenyl ] - 2- nor phol i nopr opanon-1| - one,
2-benzy|-2-mwl§img¢¢g¢mﬁﬂ|QOQmer is usually 5 to 500 parts by mass
and preferably 20 to 300 parts by mass based on 100 parts
by mass (in terms of solid content) of (C) the alkali-
soluble resin. When the content is less than 5 parts by
mass, the strength and surface smoothness of the colored
layer tends to decrease. On the other hand, when the
content exceeds 500 parts by mass, developing property
with alkali tends decrease, and scum and film residue,
etc. tend to occur on unexposed portions of a substrate
and on a light shielding layer. Note that when a
polyfunctional monomer is used in combination with the
monofunctional monomer, the mass of the monofunctional
monomer is included in the mass of the polyfunctional
monomer .
[0046]
- (E) Photopolymerization Initiator -
The photopolymerization initiator of the present
invention is a compound which generates a radical capable

of starting polymerization of (D) the polyfunctional

monomer by exposure to radiation such as visible rays,



nor phol i nophenyl ) but aneon-1 -one, and 1, 2-octanedione are preferred. The
above acet ophenone conpounds can be used alone or ‘as a mxture of two or
nore thereof. [0050] - 31 1In the present invention, when the acetophenone
conpound is used as the photopol ynerization initiator, the content thereof
is usually 0.01 to 80 parts by nass, - pPeferably 1 to 70 parts by mass, and
nore preferably 1 to 60 parts by mass based on 100 parts by mass of (D) the
pol yfunctional nononmer. Wen the content of the acetophenone conpound is

less than QDL PAI41DY FReS, FEHIGTOrPYiEXPOESHESs DeePaBErbASBELNGI 8BL. As a
result, a color filter i'n which patterns of colored |ayers are arranged in

accordance yudy predeterm ned arrays may not be easily obtained. On the
ot her hand, when the content exceeds 80 parts by mass, the forned col ored

layer tends tomeelplefd Jff AR pHirSYSTanetirdatgi oh diayel apidg process.  Note
t hat when the pol yfunctional nononer is used in conbination with the

monof unct i ofrad 1wk i & o ien dRe Sc Ohpotiies opo{ Whas onal competRdsi, s i ncl uded
in the mass of the polyfunctional nonomer. [0051] Further, specific
exanpl es oftitiwzine ntcoazoheds cobpacyll omime nebudeuhds ( hahbgansaubst it ut ed
phenyl) tetrakis(al koxycarbonyl phenyl)bii m dazol es such as
2, 2' - bi s( 2-ehhpsopihenybendo fh , cofpotneds pkbéfidophenone compounds, a-
et hoxycar bonyl phenyl )-1, 2' -bii m dazol e and 2, 2" - bi s( 2-
diketone compounds, multinuclear quinone compounds,
xanthone compounds, diazo compounds and imidosulfonate
compounds.
[0047]

In the present invention, the photopolymerization
initiators can be used alone or as a mixture of two or
more therecf. As the photopolymerization initiator to be
used in the present invention, at least one selected from
the group consisting of the acetophenone compounds, the
biimidazole compounds, the triazine compounds and the O-
acyl oxime compounds is preferred.

[0048]

In the present invention, the total content of the
photopolymerization initiators is usually 0.01 to 120
parts by mass, and preferably 1 to 100 parts by mass
based on 100 parts by mass of (D)} the polyfunctional
monomer. When the content of the photopolymerization
initiator is less than 0.01 part by mass, curing by
exposure becomes insufficient. As a result, a color

filter in which patterns of colored layers are arranged

in accordance with predetermined arrays may not be easily



br omophenyl )-4,4' 5,5 -tetraki s(4-ethoxycarbonyl phenyl)- 1,2'-biimdazol e;
and bi s(hal ogen-substituted phenyl)tetraphenyl biim dzoles such as

2,2 -bis(2- chlorophenyl)-4,4",5 5 -tetraphenyl-1,2"'-biimdazole, - 32 -
2,2 -bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl-1,2" - biimdazol e,
2,2'-bis(2,4,6-trichlorophenyl)-4,4" -53% - tetraphenyl-1,2'-biimdazol e,
2,2"-bis(2-bronmophenyl)- 4,4',5 5" -tetraphenyl -1, 2" -biim dazol e,
2,2'-bis(2,4- dibromophenyl)-4,4",5, 5 -tetraphenyl-1,2'-biimdazole, and

2, 2" - bi s( 2 @afr& ro *&%y'c)ﬂfér“haﬁxc@ J}Fér{ad?{bera’dnte]n@ sRiddnglazol e.

[0052] ese biimdazol'e conpounds,

Ch|0r0phenyiﬁo4p£rt§ 7 -h8d £ aPOROYE o dmed - @blﬁl@ézPé er tends to peel
2,2 -bis(2,4-dichl orophenyl)-4,4",5 5 -tetraphenyl-1,2"- biimdazole, and

2,2' - bis(2,46- ffér@f&%mér@f%é dﬂrﬂn 5a5de{reic5§m§np5£oée§s bingg&lazol e are
preferred Particularly, 2,2'-bis(2- chlorophenyl) 4,4',5,5" - tetraphenyl -

2' -bi i m dazghgr iwhé efigs rp@'lyﬁm@relcbmarn ﬂ@ﬂ@h@rcpgp@y@dslﬁre excel lent in
solubility to a solvent and free fromgeneration of foreign substances such

as 1 nsol ubl eonipini£f i e dei i echgi hahd ot hoaddi moedtmes| NERet heyshaye hi gh
sensitivity, a curing reaction can sufficiently proceed by exposure in a
smal | amunthefmenef gycedhshad momomer ifeathtbodedcinsthe wmasxposedhporti ons.
Therefore, in the <coating after exposure, cured portions insoluble in a
devel oper qanl ylEumk tsiomeglisdmdrhgr di vi ded from uncur ed
[0049]
Of the preferable photopolymerization initiators in
the present invention, specific examples of the
acetophenone compounds may include acetophenone compounds
having a morpholino group such as 2-methyl-1-[4-
{methylthio)phenyl] -2-morpholinopropanon-1l-one and 2-
benzyl-2-dimethylamino-1- {4-morpholinophenyl)butane-1-
one;
2-hydroxy-2-methyl-1l-phenylpropan-1l-one; 1-
hydroxycyclohexyl-phenyl ketone; 2,2-dimethoxy-1,2-
diphenylethan-1-one; and 1,2-octane dione.
Of these acetophenone compounds, particularly, 2-
methyl-1-[4- {methylthio)phenyl] -2-morpholinopropancn-1-
one, 2-benzyl-2-dimethylamino-1-(4-
morpholinophenyl)butaneon-1-one, and 1,2-octanedione are
preferred.
The above acetophenone compounds can be used alone

or as a mixture of two or more thereof.

[0050]



portions highly soluble in the developer. In this way, a high-definition
color filter in which the colored |ayer - 33 patterns having no undercut
are arranged in accordance wth predeterm ned arrays can be formed. The

bi i m dazol e conpounds can be used alone or as a mxture of two or nore
thereof. [0053] In the present invemnti3dn,” when the biinidazole conpound is
used as a photopol ynerization initiator, the content thereof is usually
0.01 to 40 parts by mass, preferably 1 to 30 parts by mass, and nore

preferably 1 tar2QHarhedohtMasidasedh Ol fid SdbopBstod (D) the
pol yfuncti onal nonomer. Wien the content of the biim dazole conpound is

less than Qddpiaid Dy UBSS, as Ctiié r@a@&oﬁeﬂpgﬁ@fﬁzgewﬁ%nwwt&pi ent. As a
result, a color filter in which patterns of colored |ayers are arranged in

accordance whd hedritasied efie Pesit af § aysudByy NOt 01 beoeasi barebt BiynadssOn t he
ot her hand, when the content exceeds 40 parts by mass, the forned col ored

| ayer tendspréfensasly of ftd rpm pastbshy ah€sandahdemsuef peefetabie 1col ored
| ayer tends to roughen during a devel oping process. Note that when the
pol yf unct i onal 6 troreites by masedoded ondi had | war v t by t hessoadf ynet thaal
nmononer, the mass of the nonofunctional nmononer is included in the nass of
t he pol yf unmlyphaictiom®ermonddd] Whert dheprarserndnt mentheon, when t he
bii m dazol e conpound is used as the photopol ynerization initiator, a

acetophenone compound is less than 0.01 part by mass,

curing by exposure becomes insufficient. As a result, a

color filter in which patterns of colored layers are

arranged in accordance with predetermined arrays may not

be easily obtained. On the other hand, when the content

exceeds 80 parts by mass, the formed colored layer tends

to peel off from a substrate during a developing process.

Note that when the polyfunctional monomer is used in

combination with the monofunctional monomer, the mass of

the monofunctional monomer is included in the mass of the

polyfunctional monomer.

[0051]

Further, specific examples of the biimidazole

compound may include bis(halogen-substituted

phenyl) tetrakis {alkoxycarbonylphenyl)biimidazoles such as

2,2'-bis(2-chlorophenyl)-4,4',5,5"'-tetrakis (4-

ethoxycarbonylphenyl) -1,2'-biimidazole and 2,2'-bis(2-

bromophenyl) -4,4',5,5'-tetrakis (4-ethoxycarbonylphenyl} -

1,2'-biimidazole; and bis(halogen-substituted

phenyl) tetraphenylbiimidzoles such as 2,2'-bis(2-

chlorophenyl) -4,4"',5,5'-tetraphenyl-1,2'-biimidazole,



hydr ogen donor as described below is preferably used in - 34 conbination
because it can further inprove the sensitivity. The term "hydrogen donor"
as used herein refers to a conpound which can donate a hydrogen atomto a
radi cal generated fromthe biim dazol e conpound by exposure. As the
hydrogen donor in the present inventi-od2 -mercaptan conpounds and ami ne
conpounds etc., defined below are preferred. [0055] The nercaptan conpound
means a compound which has a benzene ring or a heterocyclic ring as a

not her nUC'ze,L@n—biaéWQz,Qﬂ_Eaﬂth@f%?héﬁ erably, 4, ¢ o geraaghaRpye-preferably 1
to 2 nercapto groups which are directly bound to the nother nucl eus

(herei naf t esiiniieiefa g, 1D, As-Bhe (2, 4ps copt @ bysbeaeyl donps ¥ ) 5, Fuct her nore,
t he above am ne conmpound nmeans a conpound which has a benzene ring or a

het er ocycl itettdishersl a1 St Het intidd Bbbe ANEl, Dneb s ( PObLomPpréyaply 1 to 3
and nore preferably 1 to 2 ami no groups which are directly bound to the
nmot her nucleus' (he3 eittetftaghenyefBr2 edol tmbdatdbe | az) ne-bydipgen donor™). |t
is to be noted that these hydrogen donors also may have a mercapto group
and an am nillgreauplanithe-satre, 5 15 hetef OHE6dny The, hydbbdpendapode, wi | | be
nore specifically described bel ow

and 2,2'-bis(2,4,6-tribromophenyl)-4,4',5,5'-tetraphenyl-

1,2'-biimidazole.

[0052]

Of 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, and 2,2'-bis{2,4,6-trichlorophenyl) -
4,4',5,5'-tetraphenyl-1,2'-biimidazole are preferred.
Particularly, 2,2'-bis(2-chlorophenyl)-4,4',5,5"'-
tetraphenyl-1,2'-biimidazole is preferred.

These biimidazole compounds are excellent in
solubility to a solvent and free from generation of
foreign substances such as insoluble matter and
precipitation. In addition, since they have high
sensitivity, a curing reaction can sufficiently proceed
by exposure in a small amount of energy and no curing
reaction occurs in unexposed portions. Therefore, in the
coating after exposure, cured porticons insoluble in a
developer can be distinguishably divided from uncured

portions highly soluble in the developer. In this way, a

high-definition color filter in which the colored layer



- 35 The nercaptan hydrogen donor can have one or nore benzene rings or
het erocyclic rings, and can have both thereof. Wen the donor has two or
nore of these rings, a fused ring nay be fornmed. In addition, when the

mer capt an hydrogen donor has two or nore nercapto groups, as |long as at

| east one free nercapto group renmins>3ore or nore remaining mercapto
groups nmay be substituted with an al kyl, aral kyl or aryl group.
Furthernore, as long as at |east one free nmercapto group remains, the donor

may have a sdttetne ahavig tnd Nuidie £but VRre Ut HangéQ@menahechedaficko each
ot her through a dival ent organic group such as an al kylene group or a

structural witil predétehnined satfaysatansbar fordednd to each other to forma
di sul fide bond. Furthernore, the mercaptan hydrogen donor nay be
substituted at @heodiitimdmiaddiey ddwpoumndercaptis: graop,alond hon £ardoxyl
group, an al koxycarbonyl group, a substituted al koxycarbonyl group, a
phenoxycar boiwtuge cop, twa csubsdre utkerpbEnoxycar bonyl group, a nitrile group
or the like. [0057] Specific exanples of the nercaptan hydrogen donor
i ncl ude 2- nE@¥@=pk obenzot hi azol e, 2- nmer capt obenzoxazol e,
2- mer capt obenzi m dazol e, 2, 5-di mercapto-1, 3, 4-thiadi azole and
2- mer capt o- 2, 5- dinéthsy [rare seopy rindrent 1@, tvieze the daptridagele®gen donors, 2-
mer capt obenzot hi azol e and 2- mer capt obenzoxazole are - 36

compound is used as a photopolymerization initiator, the

content thereof is usually 0.01 to 40 parts by mass,

preferably 1 to 30 parts by mass, and more preferably 1

to 20 parts by mass based on 100 parts by mass of (D) the

polyfunctional monomer. When the content of the

biimidazole compound is less than 0.01 part by mass,

curing by exposure becomes insufficient. As a result, a

color filter in which patterns of colored layers are

arranged in accordance with predetermined arrays may not

be easily obtained. ©On the other hand, when the content

exceeds 40 parts by mass, the formed colored layer tends

to peel off from a substrate and the surface of the

colored layer tends to roughen during a developing

process. Note that when the polyfunctional monomer is

used in combination with the monofunctional monomer, the

mass of the monofunctional monomer is included in the

mass of the polyfunctional monomer.

[0054]

In the present invention, when the biimidazole

compound is used as the photopolymerization initiator, a

hydrogen donor as described below is preferably used in



preferred, and 2-nercaptobenzothiazole is particularly preferred. [0058]
Further, the am ne hydrogen donor can have one or nore benzene rings or
het erocyclic rings, and can have both thereof, and when the donor has two
or nore of these rings, a fused ring may be fornmed. Furthernore, in the
am ne hydrogen donor, one or nore of &M Mo groups may be substituted with
an al kyl group or a substituted al kyl group. Alternatively, the amne
hydr ogen donor nmay be substituted at a position other than an am no group

with a carbexiHoidh Bécadd&oxy CedRofytt B PUPmpRosabehit ut ed
al koxycar bonyl group, a phenoxycarbonyl group, a substituted

phenoxycar besyydit QFdenp, a nitrile group or the Iike. [0059] Specific
exanpl es of the am ne hydrogen donor may i nclude am no-substituted
benzophenones sutie asrh 4hyddcfedi riRirny 'ard s a)deen 20pteno nee fartk 4cd la
bi s(di et hyl am no) benzophenone, 4- di net hyl am nopr opi ophenone, et hyl
4-di met hy| amuedent catch danli detdnyd aa inpdeogon caaomdtand #adical
di met hyl am nobenzonitrile. O these am ne hydrogen donors, 4,4'-
bi s(di net hydeme ret) doik nizogeh ettos eb Aidi da 20 1 e bestiddendybrnerppbenzophenone are
preferred, and 4,4' bis(diethylam no)benzophenone is particularly preferred.
- 37 It is to Be rndteedydraigarhalaramel rhydregere siororitregntion,
mercaptan compounds and amine compounds etc¢., defined
below are preferred.
[0055]
The mercaptan compound means 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 the
"mercaptan hydrogen donor").
Furthermore, the above amine compound means 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 amino groups which are
directly bound to the mother nucleus {(hereinafter,
referred to as the "amine hydrogen donor").
It is to be noted that these hydrogen donors also
may have a mercapto group and an amino group at the same
time.
[0056]

The hydrogen donor will be more specifically

described below.



a function as a sensitizer also when a photopol ynerization initiator other
than the biimdazole conpound is used. [0060] In the present invention,

t he hydrogen donor can be wused alone or as a mxture of two or nore
thereof. Particularly, at |east one nercaptan hydrogen donor and at | east
one ami ne hydrogen donor are preferabl $2used in conbination. This is
because the fornmed colored layer is wunlikely to peel off froma substrate
during a devel oping process and the strength and sensitivity of the col ored

llayer are hi gh. TSRe6icIGRsdMhRE Rfer ROFATINAHLE Und JRMEGRE an

hydr ogen donor and an am ne hydrogen donor may include 2-

mer capt obenggr Auaz of ®lds Ar s ek spFdyl @m DY HenZHRheRNBave both

2- mer capt obenzot hi azol e/ 4, 4" bi s(di et hyl am no) benzophenone, 2-
mer capt obenzaxegett e/ fthed +tlbies dintat My Amwio)diehahePthesdrings,

2- mer capt obenzoxazol e/ 4, 41- bi s(di et hyl am no) benzophenone. More preferable
conbi nat i ons Aree@-MEicapphenzbdimea ol e/ 4, 4' - bi s(di et hyl am no) benzophenone
and 2- mercaptobenzoxazol e/ 4, 4'-bis(diethylam no)benzophenone. O them
particul arly pr drermaldi¢ iconbiwhen dhe snedcapgraoaptyahenpat hiazot dlals
4' - bi s(di et hyl am no) benzophenone. - 38 |In the conbination of the nercaptan
hydr ogen doner omamibidenamncaret dyalroges, domnolong hes nassleast oong fhee
mer capt an hydrogen donor to the am ne hydrogen donor is

mercapto group remains, one or more remaining mercapto

groups may be substituted with an alkyl, aralkyl or aryl

group. Furthermore, as long as at least one free

mercapto group remains, the donor may have a structural

unit in which tweo 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 to form a disulfide bond.

Furthermore, the mercaptan hydrogen donor may be

substituted at a position other than a mercapto group,

with a carboxyl group, an alkoxycarbonyl group, a

substituted alkoxycarbonyl group, a phenoxycarbonyl group,

a substituted phenoxycarbonyl group, a nitrile group or

the like.

[0057]

Specific examples of the mercaptan hydrogen donor

include 2-mercaptobenzothiazole, 2-mercaptobenzoxazole,

2-mercaptobenzimidazole, 2,5-dimercapto-1,3,4-thiadiazole

and 2-mercapto-2,5-dimethylaminopyridine.

Of these mercaptan hydrogen donors, 2-

mercaptobenzothiazole and 2-mercaptobenzoxazole are



usually 1:1 to 1:4, and preferably 1:1 to 1:3. [0061] |In the present

i nvention, when the hydrogen donor is wused in conbination with the

bi i m dazol e conpound, the content of the hydrogen donor is preferably 0.01
to 40 parts by mass, nore preferably 1 to 30 parts by mass, and
particularly preferably 1 to 20 parts By mass based on 100 parts by nmass of
(D) the pol yfunctional nononmer. Wen the content of the hydrogen donor is

| ess than 0.01 part by nass, an inprovenent effect of sensitivity tends to

decr ease. %éf@rﬂ&ﬁ%ﬁ@m%ﬁ%ﬁ%ﬁf&z@i‘éefgspaf'@ieﬁiéz?lpy mass, the

formed col ored | ayer tends to off froma substrate during a devel opi ng
process. Naje=rdhddgwhen the pol yfunctional nonomer is used in combination
wi th the nmonofunctional nononer, the mass of the nonofunctional nonomer is
i ncluded i n[ddegass of the polyfunctional nonomer. [0062] It is to be
noted that the am ne hydrogen donor may have a function as a sensitizer
when it is usedFurtheanbitial izaing Hy& el eualomerdr didwhn o téat or ot her
than the biim dazol e conpound such as the acet ophenone conpound. When the
am ne hydr ogere desrzenes tivegs asr tihetesemgciizeringbe andt eah hheeeof is
usually not nore than - 39 300 parts by nmass, preferably not nore than 200
parts by nestsh deremt e qguéf el yheaodomor ehdadhatwd 00r paots by these based
on 100 parts by nmass of the photopolynerization initiator other than the
bi i m dazol ercogppoundfuded ertd@tmay be formed.
Furthermore, in the amine hydrogen donor, one or
more of amino groups may be substituted with an alkyl
group or a substituted alkyl group. Alternatively, the
amine hydrogen donor may be substituted at a position
other than an amino group with a carboxyl group, an
alkoxycarbonyl group, a substituted alkoxycarbonyl group,
a phenoxycarbonyl group, a substituted phenoxycarbonyl
group, a nitrile group or the like.
[0059]
Specific examples of the amine hydrogen donor may
include aminoc-substituted benzophenones such as 4,4'-
bis(dimethylamino)benzophenone and 4,4'-
bis(diethylamino)benzophenone, 4-
dimethylaminopropiophenone, ethyl 4-dimethylaminobenzoate,
4-dimethylaminobenzoic acid and 4-
dimethylaminobenzonitrile.
Of these amine hydrogen donors, 4,4'-
bis(dimethylamino)benzophencne and 4,4"'-

bis{diethylamino)benzophenone are preferred, and 4,4'-

bis{(diethylamino)benzophenone is particularly preferred.



when the content is excessively low, sufficient effect is rarely obtained.
For this reason, it is desirable that the lower limt of the content is
preferably set at 2 parts by mass and nore preferably, at 5 parts by nass.
[ 0063] Further, specific exanples of the triazine conmpounds may include
triazi ne conpounds having a hal onet hyl 3group such as
2,4,6-tris(trichloronethyl)-s-triazine, 2-nethyl-
4,6-bis(trichloronethyl)-s-triazine, 2-[2-(5-nethylfuran-

2-yl')ethenyl] - 4,18 Riss (o iehhrRr@EithEY S rdnfizid@iydrdden donor has
(furan-2-yl)ethenyl]-4,6-bis(trichloronethyl)-s-triazine,

2-[2- (4-di ef hythredd 1vh Zadred hyd mdedyie et iesy | yhdn 6a .
bi s(trichloromethyl)-s-triazine, 2-[2-(3,4- dinmethoxyphenyl)ethenyl]-4,6-bis
(trichloromtidtdpoBymdrifziien initiator other than the biimidazole
2- (4- met hoxyphenyl )-4, 6-bis(trichloromethyl)-s- triazine,
2- (4- et hoxysdnysayund 4 S-dgesdtri chl oromet hyl )-s- triazine and
2- (4- n- but oxyphenyl )-4,6- bis(trichloromethyl)-s-triazine. [0064] O these
triazi ne coppmamds, 2-[2-(3, 4-
di met hoxyphenyl ) et henyl ] -4, 6-bi s(trichloromethyl)-s- triazine is
particul arly prdrertthed preséht Tihererrtiawi neleoripoirmperc atoher used ¢ one or as
a mxture of two or nore thereof. [0065] In the present invention, when
the triazi nesednpour oF sasisednistuie ghotwpodyneereathenedhiti ator, the
content thereof is preferably 0.01 to 40 parts by mass, nore
Particularly, at least one mercaptan hydrogen donor and
at least one amine hydrogen donor are preferably used in
combination. This is because the formed colored layer is
unlikely to peel off from a substrate during a developing
process and the strength and sensitivity of the colored
layer are high.
Specific examples of the combination of a mercaptan
hydrogen donor and an amine hydrogen donor may include 2-
mercaptobenzothiazole/4,4"'-bis(dimethylamine) benzophenone,
2-mercaptobenzothiazole/4,4"' -
bis{diethylamino)benzophenone, 2-
mercaptobenzoxazole/4,4'-bis (dimethylamino) benzophenone
and 2-mercaptobenzoxazole/4,4"'-
bis(diethylamino)benzophenone. More preferable
combinations are 2-mercaptobenzothiazole/4,4'-
bis(diethylamino)benzophenone and 2-
mercaptobenzoxazole/4,4'-bis(diethylamino)benzophenocne.

0f them, particularly preferable combination is 2-

mercaptobenzothiazole/4,4'-bis(diethylamino)benzophenone.



preferably 1 to 30 parts by nmass, and particularly preferably 1 to 20 parts
by mass based on 100 parts by nass of (D) the pol yfunctional nononmer. When
the content of the triazine conpound is |ess than 0.01 part by nass,

curing by exposure becones insufficient. As a result, a color filter in

whi ch patterns of colored |ayers are~ @&%anged in accordance with
predeterm ned arrays may not be easily obtained. On the other hand, when
the content exceeds 40 parts by mass, the fornmed colored layer tends to

peel off from a muhld *IBUAHA G CEUHO ML IPReIEydrdhe ddeérwhen the
pol yfunctional nononer is used in conbination with the nonofunctional

mononer, thendasite dmiddehy@nodencionsal thaonREsi sathel ydedhen the mass of
the polyfunctional nononmer. [0066] Further, exanples of the 0-acyl oxine

conpound nayerdast aehid PZoget adedbones dhé datiphenyiihogephdoublk- is2- (O
benzoyl oxi me); 1-[9-ethyl-6-benzoyl - 9H car bazol - 3-yl ] - nonane- 1, 2- nonane-
2- oxi me- O hesnzohie; 11t [Oe el hy| - SndeprofeérSbl gal bazpb- 3:3 .
yl ] - nonane-1, 2- nonane- 2- oxi me- 0- acetate, 1-[9-ethyl-6 - 41 -
benzoyl - 9H t@@®Bkzol - 3-yl ] - pent ane- 1|, 2- pent ane- 2- oxi ne- O acet at e;
1-[ 9- et hyl - 6- benzoyl - 9H car bazol - 3-yl ] -oct an- | -one oxi ne- 0-acetat e;
1-[ 9- et hyl - 6- ( 2-Irettihd trmsant )irSrerdairdraz othed: ilje diyndiregdn ohenor is
oxi nme- 0- benzoate; 1-[9-ethyl-6-(1, 3,5-trinethyl benzoyl)-9H carbazol -3-yl]-
used in combination with the biimidazole compound, the
content of the hydrogen donor is preferably 0.01 to 40
parts by mass, more preferably 1 to 30 parts by mass, and
particularly preferably 1 to 20 parts by mass based on
100 parts by mass of (D) the polyfunctional monomer.
When the content of the hydrogen donor is less than 0.01
part by mass, an improvement effect of sensitivity tends
to decrease. On the other hand, when the content exceeds
40 parts by mass, the formed colored layer tends to peel
off from a substrate during a developing process. Note
that when the polyfunctional monomer is used in
combination with the monofunctional monomer, the mass of
the monofunctional monomer is included in the mass of the
pelyfunctional monomer.
[0062]

It is to be noted that the amine hydrogen donor may
have a function as a sensitizer when it is used in
combination with a photopolymerization initiator other
than the biimidazole compound such as the acetophenone

compound. When the amine hydrogen donor is used as the

sensitizer, the content thereof is usually not more than



et han-1- one oxi nme- O benzoate; 1-[9-butyl-6-(2-

et hyl benzoyl ) - 9H- car bazol - 3-yl | - et han-1 - one oxi ne-0- benzoate; ethanone,

1-[ 9- et hyl - 6- ( 2- et hyl benzoyl ) - 9H car bazol -3- yl]-, 1-(0-acetyl oxine); and
et hanone, 1-[9-ethyl-6-][2-

met hyl - 4- (2, 2- di met hyl - 1, 3- di oxol anyl-) @&t toxybenzoyl | - 9H carbazol - 3-yl ] -

1- (O acetyl oxine). [0067] O these O acyl oxine conpounds, 1, 2- octanedlone,
1- [4-(phenylthio)phenyl)]-, 2-(0O benzoyl oxine); ethanone,

1-[9-ethyl -$5d 25 m@y&gwwl )pﬁétéﬁépw%oé Mbte tRahO0208CphYLEXbLYR) .
et hanone, 1-[9-ethyl [2-nmethyl -4-(2

di methyl -1, gq gk OX&h&ﬂVéJ}é‘f%f@ﬁdMZ@/ﬁ&t Shbear bzl 180 phlts BYdmass

1- (O acetyl oxinme) are preferred. The O acyl oxinme conpounds canh be used

al one or asp@sedn ot UL®0 Opatt® By MBES éfletl@@fphb@%@@lyméﬁlbhﬁlﬁﬁesent
i nvention, when the O acyl oxinme conpound is used as the

phot opol yneihzieiatosr | vt lieat ohian the loDhviedizdher eohpoangl efiastadl tyhde 01 to 60
parts by - 42 mass, nore preferably 1 to 50 parts by mass, and

parti cul ar Iwheat efles adobryt dntt oi40epae¢si byl yasswpaseflf boieB0epéiets by mass of
(D) the polyfunctional nononmer. Wen the content of the O acyl oxine

conpound i srdesky ¢ohamiledl pgarn thismasssaur iing by dxposablke betanes
insufficient. As a result, a color filter in which patterns of colored
| ayers are @ne ahgeslr i himttortiatiee conténpretdeprefiénedlgr seagsatmg not be
easily obtained. On

parts by mass and more preferably, at 5 parts by mass.

[0063]

Further, specific examples of the triazine compounds
may include triazine compounds having a halomethyl group
such as 2,4,6-tris(trichloromethyl) -s-triazine, 2-methyl-
4,6-bis(trichloromethyl) -s-triazine, 2-[2-(5-methylfuran-
2-yl)ethenyl] -4,6-bis(trichloromethyl}-s-triazine, 2-[2-
(furan-2-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.

[0064]
Of these triazine compounds, 2-[2-(3,4-

dimethoxyphenyl)ethenyl] -4, 6-bis(trichloromethyl) -s-

triazine is particularly preferred.



t he ot her hand, when the content exceeds 60 parts by mass, the forned
colored |l ayer tends to peel off froma substrate during a devel oping
process. Note that when the pol yfunctional nononer is used in conbination
with the nonofunctional nononmer, the mass of the nonofunctional nononer is
included in the mass of the polyfuncti4®nal nononmer. [0069] Exanples of the
xant hone conpound may i nclude xanthone; and thi oxanthones such as

t hi oxant hone, 2, 4- diethylthi oxanthone and 2-chl or ot hi oxant hone. [0070] In

the present inveid @i 816 (MR FPUNKE 4 oS & ass the

phot opol yneri zation initiator, the content thereof is preferably 0.01 to 50

parts by magSct e &f P esalhdrd tReffoparts by mass, and particularly
preferably 1 to 30 parts by mass based on 100 parts by nmass of (D) the

pol yfuncti opgdgspnoner. Wen the content of the xanthone conpound is |ess
than 0.01 part by mass, - 43 curing by exposure becones insufficient. As a
result, a col o idHeepratady clieatdieims waierc Aoy edeiyais esgpodidanged in

accordance with predeterm ned arrays may not be easily obtained. On the
ot her hand, isvhesed hes cand eptiot epcketsr boaphoh Sihyt hassy, t hkef conedneol or ed
| ayer tends to peel off fromthe substrate during a devel oping process.
Not e that wiesrdde jolyfefhetaloiwl 0 ndhoter4d spabnsedbynmasspi mateon with the
nmonof uncti onal nononer, the nass of the nonofunctional nononer is included
in the preferably 1 to 30 parts by mass, and particularly

preferably 1 to 20 parts by mass based on 100 parts by

mass of (D) the polyfunctional monomer. When the content

of the triazine compound is less than 0.01 part by mass,

curing by exposure becomes insufficient. As a result, a

color filter in which patterns of colored layers are

arranged in accordance with predetermined arrays may not

be easily obtalned. On the other hand, when the content

exceeds 40 parts by mass, the formed colored layer tends

to peel off from a substrate during a developing process.

Note that when the polyfunctional monomer is used in

combination with the monofunctional monomer, the mass of

the monofunctional monomer is included in the mass of the

polyfunctional monomer.

[0066]

Further, examples of the O-acyl oxime compound may

include 1,2-octanedione, 1-(4-(phenylthio)phenyl]-, 2-(0-

benzoyloxime} ;

1-[9-ethyl-6-benzoyl-9H-carbazol-3-yll]l -nonane-1, 2-nonane-

2-oxime-0O-benzoate; 1-[9-ethyl-6-benzoyl-9H-carbazol-3-

yl] -nonane-1, 2-nonane-2-oxime-0O-acetate, 1-[9-ethyl-6-



mass of the pol yfunctional nononmer. [0071] - (F) Polynmer in which the
content of Repeating Units each having an Oxetanyl Goup is not |ess than
70% by mass (F) The polymer in which the content of repeating units each
havi ng an oxetanyl group is not |less than 70% by mass (hereinafter also
referred to as a "polymer"(F)) in the4dresent invention is a conponent
capabl e of crosslinking a specific dispersant and (C) the alkali- soluble
resin in the post-baking step. In addition (F) the polynmers can be

sel f - pol ymesdz£sh, byornesd Fvezd D- § 0§ 1) Spert HS! 1 NKkegest sHEL PLBxifE)0The
pol ynmer can provide a colored |ayer having excellent solvent resistance and

adhesi venesscevefe at a | ow post-baking tenperature. Fromthis, the content
of the repeating units having an oxetanyl group is preferably not |ess than
90% by massl- vktiayl i ewbatizyyl - 44- cpried 26 bbt yyhbt ot eas- 1L hane 95%i fag - mass.
The content of the repeating units having an oxetanyl group is a val ue
based on theadaetate mass of all repeating units constituting (F) the
pol ymer. [0072] A nononer providing a repeating unit having an oxetanyl
group i s nat- paretilcwl o6+ (2tneihel banton) a3Hitarbazah-dnagal vebhed-conpound
havi ng an oxetanyl group. Exanples of the nononer may include the follow ng
conpounds: l-one oxime-O-benzoate;
1-[9-ethyl-6-(1,3,5-trimethylbenzoyl) -9H-carbazol-3-y1] -
ethan-1-one oxime-O-benzoate; 1-[9-butyl-6-(2-
ethylbenzoyl)-9H-carbazol-3-yl] -ethan-1-one oxime-0-
benzoate;
ethanone, 1-[%9-ethyl-6-(2-methylbenzoyl)-9H-carbazol-3-
yl]l -, 1-(0O-acetyloxime); and ethanone, 1-[9-ethyl-6-[2-
methyl-4-(2,2-dimethyl-1,3-dioxoclanyl)methoxybenzoyl] -9H-
carbazol-3-yl] -, 1-{(0-acetyloxime).
[0067]
Of these 0O-acyl oxime compounds, 1,2-octanedione, 1-
[4- (phenylthio)phenyl)] -, 2-(0O-benzoyloxime); ethanone,
1-[9-ethyl-6-(2-methylbenzoyl)-9H-carbazol-3-yl]l-, 1-(0-
acetyloxime), ethanone, 1-[9-ethyl-6-[2-methyl-4-(2,2-
dimethyl-1, 3-dioxolanyl)methoxybenzoyl] -9H-carbazol-3-
yl]l-, and 1-(0-acetyloxime) are preferred.
The O-acyl oxime compounds can be used alone or as a
mixture of two or more thereof.
[0068]
In the present invention, when the 0O-acyl oxime

compound is used as the photopolymerization initiator,

the content therecf is preferably 0.01 to 60 parts by



h) acr yl oyl oxyal kyl oxet anes such as 3- [(neth)acryl oyl oxynet hyl ] oxet ane,
- (nmeth) acryl oyl oxyet hyl ] oxetane, 2 [(neth) acryl oyl oxynet hyl ] oxet ane
2-[2- (meth) acryl oyl oxyet hyl ] oxet ane; [0073]
t
t
t

1
N —

h) acryl oyl oxyal kyl ] al kyl oxet anes such as 3-

h) acryl oyl oxynet hyl ] - 2- met hyl oxet &7e,” 3-

h) acryl oyl oxynet hyl ] - 3- net hyl oxet ane, 3-
t h) acryl oyl oxynet hyl | - 2- et hyl oxet ane, 3-
t h) acr wh0ys Oxyded hytdrSrebhy| pXed ¢, pBrid-by mass, and
t h) acryl oyl oxyet hyl'] - 2- met hyl oxet ane, %-[2-
th)acrywﬁ&iﬁ&@ﬁiibd%-ﬁ&é&éf@%ﬂyeia@@,4@-ﬁ£rts by mass based on
t h) acryl oyl oxyet hyl ] - 2- et hyl oxet ane, 3-[2-
t h) acryl nyd gpaset iy -maed hyt oxe} afiee Polyfunctional monomer.
met h) acryl oyl oxynet hyl ] - 2- net hyl oxet ane, 2-
met h) acr oy oxyeretdeyt ¢nt3-at tiye oxed@ynk, oRime 4oompdurtinls less
yl oyl oxynet hyl ] - 4- met hyl oxet ane, 2-
met h) acr ytloanh oxyoetet g -2y etdyd oxevairewg By exposure becomes
met h) acryl oyl oxynet hyl ] - 3- et hyl oxet ane, 2-
met h) acr ylrosh Ofdavetiy | | 24 et hdsaddt,are,cdd-dr2-filter in which

L

-

NN o NN

met h) acryl oyl oxyet hyl ] - 2- et hyl oxet ane, 2-[2-
net h) acr yleat oxyes hyf | caloeedhyl axeranere 2afpanged in accordance

met h) acryl oyl oxyet hyl ] - 4- met hyl oxet ane, 2-[ 2- . '

met h) acr yl Wit xgeedst§roiredydorayanedy npp-be easily obtained. On
met h) acryl oyl oxyet hyl ] - 3- et hyl oxet ane and 2-[ 2-

met h) acr yl '8y oXylee hyignd. kg okl apentenpogageeds 60 parts by mass,

the formed colored layer tends to peel off from a

substrate during a developing process. Note that when
the polyfunctiocnal monomer is used in combination with
the monofuncticnal monomer, the mass of the
monofunctional monomer is included in the mass of the
polyfunctional monomer.

[0069]

Examples of the xanthone compound may include
xanthone; and thioxanthones such as thioxanthone, 2,4-
diethylthioxanthone and 2-chlorothioxanthone.

[0070]

In the present invention, when the xanthone compound
is used as the photopolymerization initiator, the content
thereof is preferably 0.01 to 50 parts by mass, more
preferably 1 to 40 parts by mass, and particularily
preferably 1 to 30 parts by mass based on 100 parts by
mass of (D) the polyfunctional monomer. When the content

of the xanthone compound is less than 0.01 part by mass,



t h) acryl oyl oxyal kyl ] f| uor ooxet anes such as 3-

th)acryl oyl oxynet hyl ]-2-trifl uoronet hyl oxet ane, 3-

t h) acryl oyl oxymet hyl ] - 2- pent af | uor oet hyl oxet ane, 3-

t h) acryl oyl oxymet hyl | - 2- phenyl oxet ane, 3-

t h) acryl oyl oxymet hyl ] - 2, 2- di f| uorodet-ane, 3-

th)acryl oyl oxynethyl ]-2,2,4-trifl uorooxetane, 3- [(neth)

| oyl oxynet hyl ]-2, 2,4, 4-tetrafl uor ooxet ane, 3-

met h) acewd Dyd oy edkybdure thébbnos OIRENYE 0XeEARE, Bs a result, a
- (met h) acryl oyl oxyet hyl ] - 2- pent af | uor oet hyl oxet ane, 3-

- (et h) acéyl oy | Pxyedhyld - wh plenyhoxetagecf 3eblored layers are

h) acryl oyl oxyet hyl ] -2, 2-di f| uor ooxet ane, 3-[2-

h) acr yl aytraxyed hih | a2e@rdahee f wioh opxefianermdneéd- arpei’h) may not
| oyl oxyethyl]-2,2,4,4-tetrafl uorooxet ane, 2-

t h) acr yboydasiyhetdlytdiRedr i fdruahmredthydoXeirahe, wiken the content
t h)acryl oyl oxynmet hyl ] -3-trifl uoronet hyl oxet ane, 2-

t h) acr yeéoydedyned hyaitd-byihhasr onkehfboretlaneloled 48yer tends
t h) acryl oyl oxymet hyl | - 2- pent af | uor oet hyl oxet ane, 2-

t h) acr ytoypesynef hiyftoB- peat sftbabraee hglivkey adedepeloping

t h) acryl oyl oxymnet hyl | - 4- pent af | uor oet hyl oxet ane, [ 0075]

(et h) acPYPes$Dxy AEtsy 1ghat hes |G doxdetfamect Tonal monomer is

t h) acryl oyl oxynet hyl ] -2, 4-di f| uor ooxet ane, 2-

t h) acr yie54 ol ne®Ryi paBlan dvi Fhof Bexepapbungtional monomer, the
t h) acryl oyl oxynet hyl ] -3, 4-di f| uor ooxet ane,  2- [(nmeth) .

| oyl oxyR&EHyP -Q@%-%?$@§%?%Bk%?é%e@°?9mer is included in the
th)acryl oyl oxymethyl1-3,3,4-t{rifl uorooxetane, 2-

£h) acr yIBS% R ngil?lyff’%’l@?‘dl?ﬂt%?’il??’u'B?BB‘?‘é"Fane, 2-
th)acrykgg%ffynethyl]-3,3,4,4-tetraf|uorooxetane, 2-

R

-

NN O AN
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- (F) Polymer in which the content of Repeating
Units each having an Oxetanyl Group is not less than 70%
by mass -

(F) The polymer in which the content of repeating
units each having an oxetanyl group is not less than 70%
by mass (hereinafter also referred to as a "polymer" (F))
in the present invention is a component capable of
crosslinking a specific dispersant and (C) the alkali-
soluble resin in the post-baking step. In addition (F)
the polymers can be self-polymerized by heating to form a
crosslinked structure.

(F) The polymer can provide a colored layer having
excellent solvent resistance and adhesiveness even at a
low post-baking temperature. From this, the content of
the repeating units having an oxetanyl group is

preferably not less than 90% by mass, and particularly



met h) acryl oyl oxyet hyl ]-2-trifl uoronet hyl oxet ane, 2-
nmet h) acryl oyl oxyet hyl ]-3-trifl uoronet hyl oxet ane, 2-
nmet h) acryl oyl oxyet hyl]-4-trifl uoronet hyl oxet ane, 2-
met h) acryl oyl oxyet hyl ] - 2- pent af | uor oet hyl oxet ane, 2-
met h) acryl oyl oxyet hyl | - 3- pent af | tor*det-hyl oxet ane, 2-
net h) acryl oyl oxyet hyl ] - 4- pent af | uor oet hyl oxet ane, 2-
2- (et h)acryl oyl oxyet hyl | -2, 3-di f|l uor ooxet ane, 2-[ 2-

h) acryloyd pxyeb 1w | o, Fe g f t HoH 09Xt BPemads( 2-The content of the
h) acryl'oyl oxyet hyl ] - 3, 3-di f| uor ooxet ane, 2-[2-

t h) acryl eapaxtyBidyhd i 8s s {h4losnoxgé eyl 2gfdup is a value based
(neth)acrylﬁs%oxyet yI]-4,4-difI%orooxetane, 2('?[2-p

(et h) acryl eyl thxyetdiyd] -masSs dof rall upspexeingeun2t 2constituting (F)
(et h) acryl oyl oxyethyl]-3,4,4-trifluorooxetane, and 2-[2- (neth)
acryl oyl oxyethdypdrvner 4, 4-t et raf | uor ooxet ane; [0076] - 47 - (nmeth)acrylic
acid esters of [(nmeth)acryl oyl oxyal kyl ] phenyl oxet anes such as 2-
[ (et h) acryl@yt2Xkynet hyl ] - 2- phenyl oxet ane, 2-
[ (et h) acryl oyl oxynet hyl ] - 3- phenyl oxet ane, 2-
[ (et h) acryl oyl dxywmmstdmar] -prphahyidetm@mpat2ziq@-unit having an
(et h) acryl oyl oxyetkyl | - 2- phenyl oxet ane, 2-[2- '
(et h) acr yl @¥¢oxyel grPup- phengt oxarbhevlandy2ljpited as long as it
(met h) acryl oyl oxyet hyl ] - 4- phenyl oxet ane; and aromatic vinyl conpounds such
as 4-[ 3-(3-&3% g oxes a1 B2 t§d nePHRRY)Br bpvkHY snyp¥abanyl[ gregpet hyl oxet an- 3-
yl met hoxy) but yl oxy] styrene, 4-[5-(3-ethyl oxetan- 3- ‘
yl met hoxy) pErRYR b%§ | QF yEahanoroner (mayt hyf bide ahbs- L9l ARVABAY) hexyl oxy]
styrene and 4- 7-é3-ethy|oxetan-3-y|
compounds :
{(meth) acryloyloxyalkyloxetanes such as 3-
[ (meth)acryloyloxymethyll oxetane, 3-([2-
(meth)acryloyloxyethyl] oxetane, 2-
[ (meth)acryloyloxymethyl] oxetane and 2-[2-
(meth)acryloyloxyethyl] oxetane;
[0073]
[ {(Meth)acryloyloxyalkyl]lalkyloxetanes such as 3-
[ {(meth)acryloyloxymethyl] -2-methyloxetane, 3-
[ (meth})acryloyloxymethyl]l -3-methyloxetane, 3-
[ (meth)acryloyloxymethyl] -2-ethyloxetane, 3-
[ (meth)acryloyloxymethyl] -3-ethyloxetane, 3-[2-
(meth)acryloyloxyethyl] -2-methyloxetane, 3-[2-
{(meth)acryloyloxyethyl] -3-methyloxetane, 3-[2-
{meth)acryloyloxyethyl] -2-ethyloxetane, 3-[2-
(meth}acryloyloxyethyl] -3-ethyloxetane, 2-
[ {meth)acryloyloxymethyl] -2-methyloxetane, 2-

[ (meth)acryloyloxymethyl] -3-methyloxetane, 2-



met hoxy) hept yl oxy] styrene. Note that the nunber of carbon atons of each

al kyl noiety of the above (neth)acryl oyl oxyal kyl and al kyl oxetane is
preferably 1 to 4. [0077] O these unsaturated conpounds each having an
oxetanyl group, 3-[(meth) acryl oyl oxynet hyl ] oxet ane, 3-

[ (et h) acryl oyl oxynet hyl ] - 3- et hyl oxet-arte, -3-

[ (met h) acryl oyl oxynet hyl ]-2-trifl uoronethyl oxetane, 3- [(neth)

acryl oyl oxymet hyl ] - 2- phenyl oxet ane, 2 [(nmeth) acryl oyl oxynet hyl ] oxet ane, and

2 nmet h) a ~4-tuifiupr e are referred, and
paggiculérlgr%é€%*§tﬁgcr%?%# o&%%%%L;?)ﬁgg%g%%?é§£€@18§- P

th I L9 s . -
(ot hacr 51 oyl o B e pe TakeT s 2

(nethacrylOKtﬁg@ﬁ&%&@@joggf%fﬁggﬁ?fqa@eetgyl&ggggggyyboyloxynethyl)oxetane,
y - -

and 2- (methacryl oyl oxynet rifluoronethyl oxetane are preferred since

t he develpptngé@@yéﬁfy;$y1$@ym@@ﬁ9¢jo@=e§ﬁy§bkéy§n§onpo$gtion to be obtained
becones wi de and the - chem cal resistance of the col ored | ayer to be

obt ai ned | methpaeedl oy D8P th¥ LT L herethil bRet fhesent [pnvention, as the
unsat urat ed conpound havi ng an oxetanyl group, other than those nentioned
above, (oxetmahpddyy )@y herpethyl Vi ayhehiepobse sacd, as- [2-
(meth)acryloyloxyethyl] -4-methyloxetane, 2-[2-
(meth)acryloyloxyethyl] -2-ethyloxetane, 2-[2-
(meth)acryloyloxyethyl] -3-ethyloxetane and 2-[2-
(meth)acryloyloxyethyl] -4-ethyloxetane;
[0074]
[ (meth)acryloyloxyalkyl] fluorcoxetanes such as 3-
[ (meth)acryloyloxymethyl] ~-2-trifluoromethyloxetane, 3-
[ (meth)acryloyloxymethyl] -2-pentafluorcethyloxetane, 3-
[ {(meth)acryloyloxymethyl] -2-phenyloxetane, 3-
[ (meth)acryloyloxymethyl] -2,2-difluorooxetane, 3-
[ (meth)acryloyloxymethyl] -2,2,4-trifluorooxetane, 3-
[{meth)acryloyloxymethyl] -2,2,4,4-tetrafluorooxetane, 3-
[2- (meth)acryloyloxyethyl] -2-trifluoromethyloxetane, 3-
[2- (meth)acryloyloxyethyl] -2-pentafluorcethyloxetane, 3-
[2- (meth)acryloyloxyethyl] -2-phenyloxetane, 3-[2-
(meth}acryloyloxyethyl] -2, 2-difluorocoxetane, 3-[2-
{meth)acryloyloxyethyl] -2,2,4-trifluorooxetane, 3-[2-
(meth)acryloyloxyethyl] -2,2,4,4-tetrafluorooxetane, 2-
[ (meth)acryloyloxymethyl] -2-trifluoromethyloxetane, 2-
[ (meth)acryloyloxymethyl] -3-trifluoromethyloxetane, 2-

[{meth)acryloyloxymethyl] -4-trifluoromethyloxetane, 2-



(3-oxetanyl methoxy)-p-vinyl benzene, [2-(3- oxetanyl)ethoxy]-p-vinyl benzene,
(2- oxet anyl nmet hoxy) - p- vi nyl benzene and

[ 2- (2- oxet anyl ) et hoxy] - p-vi nyl benzene; and (oxetanyl al kyl ) vinyl ethers such
as (3- oxetanyl nethyl)vinyl ether, [2-(3-oxetanyl)ethyl]vinyl ether,

(2- oxet anyl met hyl ) vi nyl ether, [2-(2- d&ketanyl)ethyl]vinyl ether can be
used. In (F) the polyner, the unsaturated conpounds each having an oxet anyl
group can be used alone or as a mxture of two or nore thereof. [0079] - 49

In (F) the P%dmaﬁﬁ%}mﬁ%@ﬁfﬁ] @W&ff@c&’fé‘&t}é@ﬂoﬂé%ﬁé}" %?;OUp nmay

be copol ynerized wth another unsaturated conpound pol ymeri za

therew th. Fxadiphgscofl&pos ewﬁr%%@@t&mp@w@twyok@ewé? athe

co-pol i meri zabl e unsaturated nononmers nentioned as exanples of (C the

al kal i - sol uplree #1854 A PLSPL @Syhéent | S4Ibséh £ 4 BEo B Eh il 8R6tah8¢ unsat urat ed

carboxylic acid esters, the unsaturated carboxylic acid am noal kyl esters,
t he unsaturpd@mscarboxylic acid glycidyl esters, the vinyl cyanide
conpounds, the unsaturated am des, the carboxylic acid vinyl esters, the
unsat ur at ek ef (estsh) ddwey 1l @ 1 gbate €hedht 2084 @Uf thenesxet e pagr onononer s
having a nono(neth)acryloyl group at an end of a polynmer nol ecular chain,

and the ar ofhii¢tth va diyy 1 cphqrogmesish gl as- &1 frececoxatanre hypst yrene,
o-Vvi nyl t ol uene, mvinyltol uene, p- vinyltoluene, p-chlorostyrene,
0- et hoxyst ytmaeh) arryloyloxymethyl] -3,3-difluorooxetane, 2-
[ (meth)acryloyloxymethyl] -3,4-difluorooxetane, 2-
[{meth)acryloyloxymethyl] -4,4-difluorooxetane, 2-
[ {meth)acryloyloxymethyl] -3,3,4-trifluorcoxetane, 2-
[ (meth)acryloyloxymethyl] -3,4,4-trifluorooxetane, 2-
[ (meth)acryloyloxymethyl] -3,3,4,4-tetrafluorooxetane, 2-
[2- (meth}acryloyloxyethyl] ~-2-trifluoromethyloxetane, 2-
[2- {(meth)acryloyloxyethyl] -3-trifluoromethyloxetane, 2-
[2- (meth)acryloyloxyethyl] -4-trifluoromethyloxetane, 2-
[2- (meth)acryloyloxyethyl] -2-pentaflucroethyloxetane, 2-
[2- {(meth)acryloyloxyethyl] -3-pentafluorcethyloxetane, 2-
[2- {(meth)acryloyloxyethyl] -4-pentafluoroethyloxetane, 2-
[2- (meth)acryloyloxyethyl] -2,3-difluorooxetane, 2-{2-
(meth)acryloyloxyethyl] -2, 4-difluorooxetane, 2-[2-
(meth) acryloyloxyethyl] -3, 3-difluorooxetane, 2-[2-
(meth)acryloyloxyethyl] -3,4-difluorocoxetane, 2-[2-
(meth)acryloyloxyethyl] -4,4-difluorooxetane, 2-([2-
{meth)acryloyloxyethyl] -3,3,4-trifluorooxetane, 2-([2-
(meth)acryloyloxyethyl]-3,4,4-trifluorcoxetane, and 2-[2-
(meth)acryloyloxyethyl] -3,3,4,4-tetrafluorooxetane;

[0076]



met hoxystyrene, p-nethoxystyrene, o-vinyl benzyl nethyl ether,

m vi nyl benzyl met hyl et her, p-vinylbenzyl methyl ether, o-vinylbenzylglycidyl
et her, mvinyl benzyl gl yci dyl ether and p-vinyl benzyl gl yci dyl ether. [0080]
The Mw of (F) the polyner in the present invention is preferably 2,000 to
50,000, and particularly preferably-24000 to 30,000. The ratio of Mv to M
(Mv Wn) of (F) the polynmer in the present invention is preferably 1.0 to
2.5, and nore preferably 1.0 to 2.0. - 50 In the present invention, by use
of (F) the pploBLcrBvd N Seicds@espest fic Mv and/or MV Mh, the sol vent

resi stance of the radi ation-sensitive conposition to be obtained and

adhesi venespdidwe epd rf Doyl SHRsT AL Foledly Déxe €aM@8CeGcn [ 89811 (F) The

polymer in the present invention can be produced, for exanple, by

pol ymer i zi np(ridteh LSiEf Ll @ehymeepDung- fleemnhoedt axef apyl group in an
appropriate solvent and in the presence of a radical polynerization

initiator spahets)s?yeyzbhtansiobyl y+ DnpliehyBox@t&he, 2-

azobi s(2, 4-di methyl val eronitrile), 2,2'-azobis(4-nethoxy-

2, 4- di et hy[ (ed e ety 1dE) oxvinet kb spde cyhoopt @pe pnk € [2aci d) ,
4,4' -azobi s(4-cyanobutyric acid), 4,4'-azobis(4- cyanovaletic acid),
4, 4" - azobi s(rettlyleanmet hyy ldrenetoiyel ] a2t plewyloxetane, 2-[2-

4,4' - azobi s(4-cyanoet hyl cycl ohexane carboxylic acid).
(meth)acryloyloxyethyl] -3-phenyloxetane, and 2-[2-
(meth)acryloyloxyethyl] -4-phenyloxetane; and
aromatic vinyl compounds such as 4-[3-(3-ethyloxetan-3-
ylmethoxy) propoxyl styrene, 4-[4-(3-ethyloxetan-3-
ylmethoxy)butyloxy] styrene, 4-[5-(3-ethyloxetan-3-
ylmethoxy)pentyloxyl] styrene, 4-[6-(3-ethyloxetan-3-
ylmethoxy) hexyloxy] styrene and 4-[7-(3-ethyloxetan-3-yl
methoxy) heptyloxy] styrene.

Note that the number of carbon atoms of each alkyl
moiety of the above (meth)acryloyloxyalkyl and
alkyloxetane is preferably 1 to 4.

[0077]

0f these unsaturated compounds each having an
oxetanyl group, 3-[(meth)acryloyloxymethyl]oxetane, 3-
[ {meth)acryloyloxymethyl] -3-ethyloxetane, 3-

[ (meth)acryloyloxymethyl] -2-trifluoromethyloxetane, 3-
[ (meth)acryloyloxymethyl] -2-phenyloxetane, 2-

[ (meth) acryloyloxymethyl] oxetane, and 2-
[{meth)acryloyloxymethyl] -4-trifluoromethyloxetane are

preferred, and particularly 3-

(methacryloyloxymethyl) oxetane, 3-



[0082] To control MvM Mh to fall within the above range, (F) the polyner in
the present invention is preferably produced by radical polynerization of

t he unsaturated conpound havi ng an oxetanyl group in the presence of the
above radical polynerization initiator and a polyvalent thiol conpound
serving as a chain transfer agent in-af® appropriate solvent. In the
specification, the polyvalent thiol conpound refers to a conpound havi ng
not less than 2 thiol groups per nolecule. Exanples thereof - 51 may

i ncl ude trinﬁé{hgé&yméymwm¢mé§m§1negc@@hﬁpéﬂ@t@ﬂ@;ej, pent aerythritol
tetraki s(3-nmercaptopropionate), tetraethyleneglycol

bi s( 3- ner caphepin@ phey Bdxymelt lpeh) agr yibf 1 ot brseki 563 trNEAPBOPr Opi ONat e) ,
pentaerythritoltetrakis(thioglycolate), 1,4-bis(3-

mer capt obut ymet loxyydplbphexymetihpe) y2 hpheéon)l exenins( 32 - mer capt obutyrate) and
1,3,5,-tris(3- mercaptobutyl oxyethyl)-1,3,5-triazine-2,4,6(iH, 3H 5H)-
trione. [00884thddeylsel axpuathpl) dketpoéyvahénk-t hi ol conpound when (F)
the polyner is synthesized by polynerization is wusually 0.5 to 20 parts by
mass, and pftredehadnyldyloxifetimatl s4 byr nhdscbasethphot@0apar aseby nmass of
the unsaturated conpound having an oxetanyl group. The use anount of the
radi cal polyreféreedonineettlae odevelopiay|yargin ¢ Rlepradsabyomass, and
preferably 0.1 to 20 parts by nass based on 100 parts by nmass of the
unsat ur at edgsensitive composition to be obtained becomes wide and the

chemical resistance of the colored layer to be obtained

is enhanced.

[0078]

Further, in the present invention, as the

unsaturated compound having an oxetanyl group, other than

those mentioned above, (oxetanylalkyl)ethers of

vinylphenols such as

(3-oxetanyl methoxy) -p-vinylbenzene, [2-(3-

oxetanyl)ethoxy] -p-vinylbenzene, (2-oxetanylmethoxy)-p-

vinylbenzene and [2-(2-oxetanyl)ethoxy] -p-vinylbenzene;

and

{(oxetanylalkyl)vinyl ethers such as (3-

oxetanylmethyl)vinyl ether, [2-(3-oxetanyl)ethyl]lvinyl

ether, (2-oxetanylmethyl)vinyl ether, [2-(2-

oxetanyl)ethyl]lvinyl ether can be used.

In (F) the polymer, the unsaturated compounds each
having an oxetanyl group can be used alone or as a

mixture of two or more thereof.

[0079]



conpound. Furthernore, a polynerization tenperature is usually O to 150C
and preferably 50 to 120C and pol ynerization tinme is usually 10 mnutes to
20 hours, and preferably 30 mnutes to 6 hours. [0084] In the present

i nvention, when (F) the polynmer is synthesized by polynerization, at |east
one chain transfer agent other than-a4%lyval ent thiol compound, - 52 such
as t-dodecyl nercaptan and 2, 4-di phenyl -4-nethyl -1 - pentene may be used in
conbi nation usually in an anount of not nore than 90% by nass, and

preferably, in am @Pute HolAleMDItend RaTs HAW Ve dBSSNPETE 081 total
mass of the chain transferqgggﬁi. [0085] The content of (F) the %%Iyner in

the presentanioWerdheD gBollsURdyYbd E6pd0PmPRL E64bYiRSSnopheterably 3 to
200 parts by mass, and particularly preferably 5 to 100 parts by nass based

on 100 par tendyciiBssSed | dompdBd ofopSDimer Coabest fhete¢Ciht he al kal i -sol ubl e
resin. When the content is less than 1 part by nmass, a desired effect is

unl i kel y obt ai n&&kan@lddesHtdrest Hendinsdtan-4thed comfipnind encgetisc e parts by
mass, the devel oping property tends to significantly deteriorate. [0086] -
O her Addi ttvescodpel iraeh dtalbhe sensatuvetedmposonepa wénthenpdeaent
i nvention may contain various additives as required.
examples of (C) the alkali-soluble resin such as the N-
substituted maleimides, the unsaturated carboxylic acid
esters, the unsaturated carboxylic acid aminoalkylesters,
the unsaturated carboxylic acid glycidyl esters, the
vinyl cyanide compounds, the unsaturated amides, the
carboxylic acid vinyl esters, the unsaturated ethers, the
aliphatic conjugated dienes, the macromonomers having a
mono (meth)acryloyl group at an end of a polymer molecular
chain, and the aromatic vinyl compounds such as styrene,
a-methylstyrene, o-vinyltoluene, m-vinyltoluene, p-
vinyltoluene, p-chlorostyrene, o-methoxystyrene, m-
methoxystyrene, p-methoxystyrene, o-vinylbenzylmethyl
ether, m-vinylbenzylmethyl ether, p-vinylbenzylmethyl
ether, o-vinylbenzylglycidyl ether, m-vinylbenzylglycidyl
ether and p-vinylbenzylglycidyl ether.
[008C]

The Mw of (F) the polymer in the present invention
is preferably 2,000 to 50,000, and particularly
preferably 2,000 to 30,000.

The ratio of Mw to Mn (Mw/Mn) of (F) the polymer in

the present invention is preferably 1.0 to 2.5, and more

preferably 1.0 to 2.0.



As the additives, for exanple, an organic acid or an organic am no conmpound
(excl udi ng the above-descri bed hydrogen donor), a curing agent and a curing
aid, etc. may be nentioned. [0087] The organic acid and organic am no
conpound are conponents which further inprove the solubility of a

radi ati on-sensitive conposition to am &%aline devel oper - 53 and further
suppress insoluble matter left after a devel oping process. As the organic
acid, a group having not |less than one carboxyl group per nol ecul e such as

an aliphatic carpend igraEft Omvahiey! 18F Qs ot ahnivige SaThRxylic acid
is preferred. Exanples of the aliphatic carboxylic acid may = i ncl ude

monocar boxyhi i agi s Us hsgc { 01 81w ashdl/oACEN/EnACt Be sBIOBhENI C acid,
butyric acid, valeric acid, pivalic acid, caproic acid, diethylacetic acid,

enant hi ¢ aciék atensaps | tige acidiati 6ar benyl t cvactegpsychias e¥abkc acid,
mal onic acid, succinic acid, glutaric acid, adipic acid, pinelic acid,
suberi c acishtazetd@i andcidhe sthatess achdredf asyl 4csapistdrateethyl nal oni c
acid, ethylmalonic acid, dinethylmlonic acid, methylsuccinic acid,

t et r amet hyl snicehaed. aci d, cycl ohexanedi carboxylic acid, itaconic acid,
citraconic acid, maleic acid, fumaric acid and nesaconic acid; and
tricarboxyl (€0&t) ds such as tricarballylic acid, aconitic acid and
canphoroni ¢ aci d.

(F) The polymer in the present invention can be
produced, for example, by polymerizing the unsaturated
compound having an oxetanyl group in an appropriate
solvent and in the presence of a radical polymerization
initiator such as 2,2'-azobisisobutyronitrile, 2,2'-
azobis(2,4-dimethylvaleronitrile}, 2,2'-azobis(4-methoxy-
2,4-dimethylvaleronitrile), 4,4'-azobis(4-cyanopropionic
acid), 4,4'-azobis{4-cyanobutyric acid), 4,4'-azobis(4-
cyanovaletic acid), 4,4'-azobis(4-cyanoethyl benzoic
acid) or 4,4'-azobis(4-cyanoethylcyclohexane carboxylic
acid} .

[0082]

To control Mw/Mn to fall within the above range, (F)
the polymer in the present invention is preferably
produced by radical polymerization of the unsaturated
compound having an oxetanyl group in the presence of the
above radical polymerization initiator and a polyvalent
thiol compound serving as a chain transfer agent in an
appropriate solvent. In the specification, the

polyvalent thiol compound refers to a compound having not

less than 2 thiol groups per molecule. Examples thereof



[0088] As the phenyl group-containing carboxylic acid, for exanple, a
conpound having a carboxyl group directly bound to a phenyl group, and a
carboxylic acid having a carboxyl group directly bound to a phenyl group
via a carbon chain may be nmentioned. - 54 Exanples of the phenyl
group- cont ai ni ng carboxylic acid may i°dcl-ude aromatic nonocarboxylic acids
such as benzoic acid, toluic acid, cumnic acid, henellitic acid and
mesitylenic acid; aromatic dicarboxylic acids such as phthalic acid,

i sopht hal | Gn@¢i theledepht vid t 16y 861 8rpah et PDSY L hEL8gpt BpLEpienacky;, three
or nore valent aromatic polycarboxylic acids of such as trinellitic acid,

trinesic achehtdetHOPRBGT Bt Lok BOM3 pie toprépashdtephenyl acetic acid;
hydratropi c acid; hydrocinnam c acid; mandelic acid; phenylsuccinic acid,
atropi c acitkt cdentapl eneglyeoTi bhanyl heleegpespiopienate) coumaric acid and
unbellic acid. [0089] O these organic acids, fromthe viewoints such as
sol ubil ity dipattkedrytisol bl hetykio (3 heescdipeoprdesonabedl, | ater, prevention
of scumand fil mresidue on unexposed portions of a substrate or a |ight
shi el di ng |Ipemeraemythal t ehte i calchs bokiybgtyeclattespeti 4+bas§; an aliphatic
di carboxylic acid is preferred, in particular, malonic acid, adipic acid,
i taconi ¢ acnercaptolconrylacydbutane, pentaerythritoltetrakis(3-
mercaptobutyrate) and 1,3,5,-tris(3-
mercaptobutyloxyethyl)-1,3,5-triazine-2,4,6(1H, 3H,5H) -
trione.
[0083]
The use amount of the polyvalent thicl compound when
(F) the polymer is synthesized by polymerization is
usually 0.5 to 20 parts by mass, and preferably 1 to 10
parts by mass based on 100 parts by mass of the
unsaturated compound having an oxetanyl group. The use
amount of the radical polymerization initiator is usually
0.1 to 50 parts by mass, and preferably 0.1 to 20 parts
by mass based on 100 parts by mass of the unsaturated
compound .
Furthermore, a polymerization temperature is usually
0 to 150°C, and preferably 50 to 120°C and polymerization
time is usually 10 minutes to 20 hours, and preferably 30
minutes to 6 hours.
[0084]
In the present invention, when (F} the polymer is

synthesized by polymerization, at least one chain

transfer agent other than a polyvalent thiol compound,



fumaric acid, and nmesaconic acid are preferred. Furthernore, as the phenyl
group-cont ai ni ng carboxylic acid, aromatic dicarboxylic acid is preferred,
and particularly, phthalic acid is preferred. - 55 The organic acids can
be used alone or as a mxture of two or nore thereof. The content of the
organic acid is usually not nore than>B% by nmass and preferably not nore
than 10% by mass, based on the total solid content of the radiation-
sensitive conposition. Wen the content of the organic acid exceeds 15% by

nmass, the agh@si yenesso@cfhand AEfpean CohQr £ds Ll @yghethpit hensphgtitate tends
to decrease. [0090] As the organi'c am no conpound, an aliphatic amne or a

phenyl gr oupegOEdli ih P do& N $ed hay | EemPiea ©1 oDl Sudl #10i nghAURSoRRE nol ecul e
is preferred. Exanples of the aliphatic am ne may include the follow ng

conpounds: &PNEGE Vb at kyh a9t PESy StigHs ASand ppeeFeaabhe, in ghopyl an ne,

n- butyl am ne, i-butylam ne, sec-butylam ne, t-butylamne, n-pentylam ne,

n- hexyl am remownthept yheatrimere thact §danbpenass noaytanbneths- decxllam ne,

n- undecyl am ne, n-dodecyl am ne, cycl ohexyl am ne, 2-methyl cycl ohexyl am ne,
3- met hyl cyahadexyf atrheeghalimet tyhsHet obgeayt am ne, 2-et hyl cycl ohexyl am ne,
3-et hyl cycl ohexyl am ne and 4- et hyl cycl ohexyl am ne; di (cycl o) al kyl am nes
such as net gd&thyl am ne, diethylam ne, nethyl-n-propyl am ne,

et hyl - n- propyl am ne,

The content of (F) the polymer in the present
invention is usually 1 to 400 parts by mass, preferably 3
to 200 parts by mass, and particularly preferably 5 to
100 parts by mass based on 100 parts by mass (in terms of
solid content) of (C) the alkali-soluble resin. When the
content is less than 1 part by mass, a desired effect is
unlikely cbtained. On the other hand, when the content
exceeds 400 parts by mass, the developing property tends
to significantly detericrate.

[008¢6]

- Other Additives -

The radiation-sensitive composition of the present
invention may contain various additives as required.

As the additives, for example, an organic acid or an
organic amino compound (excluding the above-described
hydrogen donor), a curing agent and a curing aid, etc.
may be mentioned.

[0087]
The organic acid and organic¢ amino compound are

components which further improve the solubility of a

radiation-sensitive composition to an alkaline developer



di - n- propyl am ne, di-i-propyl am ne, di-n-butylamne, di- i-butylam ne,

di -sec-butylam ne, di-t-butylamne, di-n - 56 pentylam ne, di-n-hexylam ne,
nmet hyl cycl ohexyl am ne, ethyl cycl ohexyl am ne and di cycl ohexyl am ne; [0091]
tri(cyclo)al kyl am nes such as di net hyl et hyl am ne, nethyl di et hyl am ne,
triethyl anine, dimethyl-n-propyl ani ne, 53di-et hyl - n- pr opyl ani ne

nmet hyl di - n- propyl am ne, ethyldi-n- propylam ne, tri-n-propylam ne,

tri-i-propylamne, tri-n- butylanine, tri-i-butylamne, tri-sec-butylam ne,
tri-t- butyhsdi Aerthét -&a ¥& ath861ublé - Mabexy! agtheafter a _
di et hyl cycl ohexyl am ne, diethyl cycl ohexyl am ne, nethyl di cycl ohexyl am ne,

et hyl di cycl abexybpimqeppdcess i @l texpgan neicidno{ aedwy ahdaney ani nes
such as 2-am noet hanol, 3- am no-I|-propanol, 1-am no-2-propanol,
4-am no- | - bubtandéss Shani cve | epebbrPD| gréupnpap- heobexabel saod 4saanno-| -
cycl ohexanol ; [0092] di (cyclo)al kanol am nes such as di et hanol am ne, di-n-
pr opanol am akjplditie peapaoo) hin necidi en- bupheoyangneupdcontabutiagol am ne,
di - n- pent anol am ne, di-n-hexanol am ne and di (4-cycl ohexanol )ani ne;
tri(cycl o) at&apoky bh¢ nesiduch psefereedtanol amine, tri-n- propanol am ne,
tri-i-propanolamne, tri-n-butanol amne, tri-i-butanol am ne,
tri-n-pentanol d&xamplas ioh-thexaniolphatm ecatriebryl {d-ayed ohexanol ) am ne;
[ 0093]

include

monocarboxylic acids such as formic acid, acetic acid,

propionic acid, butyric acid, valeric acid, pivalic acid,

caproic acid, diethylacetic acid, enanthic acid and

caprylic acid;

dicarboxylic acids such as oxalic acid, malonic acid,

succinic¢ acid, glutaric acid, adipic acid, pimelic acid,

suberic acid, azelaic acid, sebacic acid, brasylic acid,

methylmalonic acid, ethylmalonic acid, dimethylmalonic

acid, methylsuccinic acid, tetramethylsuccinic acid,

cyclohexanedicarboxylic acid, itaconic acid, citraconic

acid, maleic acid, fumaric acid and mesaconic acid; and

tricarboxylic¢ acids such as tricarballylic acid, aconitic

acid and camphoronic acid.

[0088]

As the phenyl group-containing carboxylic acid, for
example, a compound having a carboxyl group directly
bound to a phenyl group, and a carboxylic acid having a

carboxyl group directly bound to a phenyl group via a

carbon chain may be mentioned.



- 57 am no(cyclo)al kanedi ol s such as 3-am no-1, 2- propanedi ol ,

2-am no- 1, 3- propanedi ol , 4-am no-1I, 2-butanediol, 4-am no- 1, 3-butanediol,

4- am no-|, 2-cycl ohexanedi ol , 4-am no-1, 3- cycl ohexanedi ol ,

3-di net hyl am no- 1, 2- propanedi ol , 3- diethyl am no-1, 2-propanediol,

2- di net hyl ami no- 1, 3- propanedi ol and 2= et hyl ami no-1, 3-propanedi ol ; ani no
gr oup- cont ai ni ng cycl oal kanenet hanol s such as 1- am nocycl opent anenet hanol ,
4- am nocycl opent anenet hanol , 1-am nocycl ohexanenet hanol ,

4- am nocycl ohexanemiands tie @H@{i}w?@w&wﬁm ed@tbepl ic 4
di et hyl am nocycl opent ane net hanol, 4- dinethyl am nocycl ohexanenet hanol and
4- di et hyl aqd D@ o}y ohexan@aet hanol ; and am nocarboxylic acids such as
(3-al ani ne, 2-am nobutyric acid, 3-am nobutyric acid, 4-am nobutyric acid,
2- am noi sobtibydt Tc atdblocRriadipoi Sokvigsi sueki s Benaoioowalari c acid,
5-am noval eric acid, 6-am nocaproic acid, 1-am nocycl opropanecarboxylic
acid, 1- amobeyelabhibxanecathbxyhtetdachamabilidicaachdcygnliohexanecar boxylic
acid. [0094] Furthernore, as the phenyl group-containing amne, for
exanpl e, a mespophbenbavaagdan am no group directly bound to a phenyl group,
and a conpound having an am no group bound to a phenyl group via a carbon
chain may bzaromaeni¢ ohieckrbo®pliExanpiiessoeththe phehgligraapdcont ai ni ng am ne
may

isophthalic acid, terephthalic acid and cinnamylidene

malonic acid;

three or more valent aromatic polycarboxylic acids of

such as trimellitic acid, trimesic acid, mellophanic acid

and pyromellitic acid; phenylacetic acid; hydratropic

acid; hydrocinnamic acid; mandelic acid; phenylsuccinic

acid; atropic acid; cinnamic acid; cinnamylideneacetic

acid; coumaric acid and umbellic acid.

[0089]

0f these organic acids, from the viewpoints such as

solubility to alkali, solubility to the solvent described

later, prevention of scum and film residue on unexposed

portions of a substrate or a light shielding layer, an

aliphatic carboxylic acid, specifically, an aliphatic

dicarboxylic acid is preferred, in particular, malonic

acid, adipic acid, itaconic acid, citraconic acid,

fumaric acid, and mesaconic acid are preferred.

Furthermore, as the phenyl group-containing carboxylic

acid, aromatic dicarboxylic acid is preferred, and

particularly, phthalic acid is preferred.



i nclude aromati c am nes such as aniline, 2-nethylaniline, 3- nethylaniline,
4-methyl aniline, 4-ethylaniline, 4-n- propylaniline, 4-i-propylaniline,
4-n-butylaniline, 4-t- butylaniline, 1-naphthylam ne, 2-naphthylam ne, N, N
di met hyl aniline, N, N-diethylaniline and 4-methyl-N N dinethylaniline;

ami nobenzyl al cohol s such as 2-ami nobe®®yl- al cohol, 3- ami nobenzyl al cohol,
4- am nobenzyl al cohol, 4- dinethylam nobenzyl al cohol, and

4-di et hyl am nobenzyl al cohol; and am nophenol s such as 2-am nophenol ,

3-am nophenol , 4hearg NQoi g HarRtdy lEPa0l ok 4 mixture
di et hyl am nophenol . [0095] O these organic am no conmpounds, fromthe

Vi ewpoi nt s stichy@Sosahanbd | ¢ hard®f t he sol vent described |ater, prevention of
scum and fil mresidue on unexposed portions of a substrate or a |ight

shiel ding | ayer Ths cdriteral idthalHe cargditic ol Gy ohed K ah st ese and
am no(cycl o) al kanedi ol s are preferred and particularly 2- am noethanol,
3-ani no- | - ptigpanod% by andsw-indeptafierabBy Aot maotre2thanpanedbyl mass,
2-am no-1, 3-propanediol, and 4- am no- 1, 2 -butanediol are preferred
Fur t her nor ehasesd tdre tlpdnetrryttalgrmbl@omm@mmgoﬁnthe radiavpbenol s are
preferred - 59 and particularly 2-am nophenol, 3-am nophenol, and 4-
am nophenol sen=i piet eromgols{00&6] When the content of the organic
acid exceeds 15% by mass, the adhesiveness of the formed
colored layer to the substrate tends to decrease.
[0090]
As the organic amino compound, an aliphatic amine or
a phenyl group-containing amine having one or more amino
groups per molecule is preferred.
Examples of the aliphatic amine may include the
following compounds:
mono (cyclo)alkylamines such as n-propylamine, i-
propylamine, n-butylamine, i-butylamine, sec-butylamine,
t-butylamine, n-pentylamine, n-hexylamine, n-heptylamine,
n-octylamine, n-nonylamine, n-decylamine, n-undecylamine,
n-dodecylamine, c¢yclohexylamine, 2-methylcyclohexylamine,
3-methylcyclohexylamine, 4-methylcyclohexylamine, 2-ethyl
cyclohexyl amine, 3-ethylcyclohexylamine and 4-
ethylcyclohexylamine;
di(cyclo)alkylamines such as methylethylamine,
diethylamine, methyl-n-propylamine, ethyl-n-propylamine,
di-n-propylamine, di-i-propylamine, di-n-butylamine, di-

i-butylamine, di-sec-butylamine, di-t-butylamine, di-n-



The curing agent is a conponent which reacts with a specific dispersant,

t he carboxyl group-containing copolynmer and/or (F) the polynmer to be
incorporated itself into a crosslinked structure, thereby inproving degree
of cure and sol vent resistance. Exanples of the curing agent may include an
epoxy conpound, an oxetane conpound ~(&gcl-uding (F) the polyner) and a

pol yval ence carboxylic acid anhydride. [0097] As the epoxy conpound, a

pol yfuncti onal epoxy conpound is preferred. Specific exanpl es thereof nmay

include ar £ BPOXY, FESiNsheEsTamtnd] ShOeRPl ofc BBRXYy14@8h8, hydrogenat ed
bi sphenol epoxy resin, bisphenol F epoxy resin, hydrogenated bisphenol F

epoxy resi Net 1ty dNoyIed 21 AiDige EROX VA1 €pE Noh&gll Ohehe @POXY resins such as
alicyclic epoxy resin, heterocyclic epoxy resin, glycidyl ester resin,
gl ycidyl anjowsrlesin, and epoxidized oil; brom nated derivatives of these
epoxy resins; epoxy conpounds of a butadi ene (co)polyner; epoxy conpounds
of an i soprenésygel) pol pykdmines) podly nees sdofeghytetiyy lgnbng; cont ai ni ng
unsat urated conpound; and triglycidylisocyanurate. [0098] - 60
Fur t her nor eneasy 1 dviee tEppkam oep ounite t ayl @pixg, gdbmpthgdrthapnopylaniatyr at ed
conpound is also preferred. Specific exanples thereof may include
gl yci dyl ( med g tacy Y4 at oy Yarepox y bue yhy hét i aergpat epine, ethyldi-n-
6, 7- epoxyhept yl (net h)acryl ate, o-vinyl benzyl gl yci dyl
propylamine, tri-n-propylamine, tri-i-propylamine, tri-n-
butylamine, tri-i-butylamine, tri-sec-butylamine, tri-t-
butylamine, tri-n-pentylamine, tri-n-hexylamine,
dimethylcyclohexylamine, diethylcyclohexylamine,
methyldicyclohexylamine, ethyldicyclohexylamine and
tricyclohexyl amine;
mono (cyclo)alkanol amines such as 2-aminoethanol, 3-
amino-l-propancl, l-amino-2-propanol, 4-amino-1l-butanol,
5-amino-1-pentanol, 6-amino-1l-hexanol and 4-amino-1-
cyclohexanol;
[0092]
di(cyclo)alkanoclamines such as diethanolamine, di-n-
propanclamine, di-i-propanolamine, di-n-butanolamine, di-
i-butanoclamine, di-n-pentanclamine, di-n-hexanclamine and
di (4 -cyclohexanol) amine;
tri(cyclo)alkanol amines such as triethanol amine, tri-n-
propanolamine, tri-i-propanolamine, tri-n-butanol amine,
tri-i-butanol amine, tri-n-pentancl amine, tri-n-hexanol

amine and tri{4-cyclohexanol)amine;

[0093]



et her, mvinyl benzyl gl ycidyl ether and p- vinylbenzylglycidyl ether. [0099]
As the oxetane conpound, a pol yfunctional oxetane conpound is preferred.
Speci fic exanpl es thereof may include |ow nol ecul ar wei ght conpounds such
as bis- oxetanyl carbonate, bis-oxetanyl adipate, bis-oxetanyl
terepht hal ate, bis-oxetanyl p-xylylene=di carboxylate, and bis-oxetanyl

1, 4- cycl ohexanedi car boxyl ate; and macronol ecul e conpounds such as an

oxet ane et her conpound of a phenol novol ak resin. Furthernore, as the

oxetane CONPRUIS! cPc TOVPDHEEd Db el sifiana s he- smieeel , k opbepasedibn, (F) the
pol ymer can be used. [0100] Specific exanples of the polyval ent carboxylic

anhydri de nayamied ures ageopdned pol yval gminear ppxypht &neddbydr ideaisgeh as
pht hal i ¢ anhydri de, pyronellitic anhydride, trinellitic anhydride and
3,31,4,4" -1jpmophendhel | et racoidoxyt + cydl andyamédeol al & phatho-ppByval ent
car boxylic anhydrides such as itaconic anhydride, succinic anhydride,
citraconi ¢ eydllohewdwyetiiclk, Iodioeetrlyylsutconl c2 aphydandéiolyi darbal lylic
anhydride, maleic anhydride and 1, 2, 3, 4-butanetetra carboxylic di anhydride;
alicyclic pblsttaylrmiae bbxyproparydi o des2 sdithetsy lamekabydly ®pht hal i ¢
anhydride, 3,4- dinmethyltetrahydrophthalic anhydride , 1,2, 4-

propanediol and 2-diethyl amino-1, 3-propanediol;

amino group-containing cycloalkanemethanols such as 1-

aminocyclopentanemethanol, 4-aminocyclopentanemethanol,

l-aminocyclohexanemethanol, 4-aminocyclohexanemethanol,

4-dimethylaminocyclopentanemethanol, 4-

diethylaminocyclopentane methanol, 4-

dimethylaminocyclohexanemethanol and 4-

diethylaminocyclohexanemethanol; and

aminocarboxylic acids such as fi-alanine, 2-aminobutyric

acid, 3-aminobutyric acid, 4-aminobutyric acid, 2-

aminoisobutyric acid, 3-aminoisobutyric acid, 2-

aminovaleric acid, 5-aminovaleric acid, 6-aminocaproic

acid, 1l-aminocyclopropanecarboxylic acid, 1-

aminocyclohexanecarboxylic acid and 4-

aminocyclohexanecarboxylic acid.

[0094]

Furthermore, as the phenyl group-containing amine,
for example, a compound having an amino group directly
bound to a phenyl group, and a compound having an amino

group bound to a phenyl group via a carbon chain may be

mentioned.



cycl opent anetri carboxylic anhydride , 1,2,4- cyclohexanetricarboxylic
anhydri de, cyclopentanetetracarboxylic dianhydride, 1, 2,4, 5-

cycl ohexanet etracar boxyl i ¢ di anhydri de, himc anhydride and nadic
anhydri de; ester group-containing carboxylic anhydrides such as ethyl ene
glycol bis-trinellitic anhydride and q%cerin tris-trinmellitic anhydride.
Besi des these, epoxy resin hardeners sold under trade nanes of Adeka

har dener EH 700 (manufactured by Adeka Corporation) and R kacid HH

(manuf act ured byexdeapltapat tEhe ey Cayrdiiph Joredit hg G i{m@nudpct ured by
New Japan Chem cal Co. Ltd.) may be nentioned. [0101] These curing agents
may be usedimdbmdeor as a mxture of two or nore thereof. The content of
the curing agents is usually not nore than 30% by mass and preferably not
nore than 28086yt assnibaseshcn ddeandl dhe sobidetbplentilohet ha-radi ation-
sensitive conposition. Wen the content of the curing agent exceeds 30% by
mass, storagetbyhbinlliye pfdtthethyb&niladeat4oatkehsnilyvecoAposition to be
obtained tends to decrease. [0102] The curing aid is a conmponent which
opens a fupcepyhahibinep €ohtpiopylaniHet hé-pobynptanndinke 4ebri ng agent
(e.g., epoxy group, oxetanyl group) and accelerates a curing reaction

wi t hout beilgty et pbrait eti-naplehylanssel | Akedrsthytanine, N, N-

dimethylaniline, N,N-diethylaniline and 4-methyl-N,N-
dimethylaniline;

aminobenzyl alcohols such as 2-aminobenzyl alcochol, 3-
amincbenzyl alcohol, 4-amincbenzyl alcohol, 4-
dimethylaminobenzyl alcohol, and 4-diethylaminobenzyl
alcohol; and

aminophenols such as 2-aminophenol, 3-aminophenol, 4-
aminophenol, 4-dimethylaminophenol and 4-
diethylaminophenol.

[0095]

Of these organic amino compounds, from the
viewpoints such as solubility to the solvent described
later, prevention of scum and film residue on unexposed
portions of a substrate or a light shielding layer, as
the aliphatic amine, mono(cyclo)alkanolamines and
amino (cyclo)alkanediols are preferred and particularly 2-
aminoethanol, 3-amino-l-propanol, S5-amino-1l-pentanol, 3-
amino-1,2-propanedicl, 2-amino-1,3-propanedicl, and 4-
amino-1,2-butanediol are preferred. Furthermore, as the

phenyl group-containing amine, aminophenols are preferred



Exanpl es of the curing aid nmay include therno acid generators such as

sul fonium salts, benzothiazoniumsalts, ammoniumsalts, phosphoniumsalts,
sul fonic acid ester conpounds, sulfonimde conpounds and di azonet hane
conmpounds. O them the sulfoniumsalts, the benzothiazoniumsalts, the
sul fonic acid ester compounds, the sulPfori mi de conpounds, and the

di azonet hane conpounds are preferred. [0103] Specific exanples of the

sul foniumsalts nmay include the follow ng conpounds: al kylsulfoniumsalts

such as 4- acetiopherwh thPB) hylaﬁﬂiﬁ@;?%é&%i‘exﬁféﬂﬂﬁaﬁﬁéh@na&ﬁd 4-
acetoxyphenyldlnethylsulfonlun1he uor oar senat e

di met hyl - 4-{ ez axyr ad POyt Oxy}pd@nyl sul f oni um hexaf | uoroanti nonat e,
di met hyl - 4- (benzoyl oxy) phenyl sul f oni um hexaf | uor oanti nonat e,

di met hyl - 4- (dbeswoyl oxy) phenyl sul f oni um hexaf | uoroarsenate - 63 and
di met hyl - 3-chl or o- 4- acet oxyphenyl sul f oni um hexaf | uor oanti nonat e;

benzyl sul f oni umMTal tcirsiueh aferhienzy la 4onpaticaaxy pireigh netayt s ukfoniam
hexaf | uor oanti nonate, benzyl -4-hydroxyphenyl et hyl sul f oni um

hexaf | uor opdpsphiai @, d i dpaecedox y phies y¢deineyy reg hyhsutdénnaiming
hexaf | uor oanti nonate, benzyl -4-nmet hoxyphenyl nmet hyl sul f oni um

hexaf | uor oartpoiymee e, adiay| (B) nehdype Uyméy dr oxlyphingbnpohgtsdl f oni um

hexaf | uor oanti nonate, benzyl -3-chl oro-4- hydroxyphenyl net hyl sul f oni um
itself into a crosslinked structure, thereby improving
degree of cure and solvent resistance.

Examples of the curing agent may include an epoxy
compound, an oxetane compound {(excluding (F) the polymer)
and a polyvalence carboxylic acid anhydride.

[0097]

As the epoxy compound, a polyfunctional epoxy
compound 1s preferred. Specific examples thereof may
include aromatic epoxy resins such as bisphenol A epoxy
resin, hydrogenated bisphenol A epoxy resin, bisphenol F
epoxy resin, hydrogenated bisphenol F epoxy resin, and
Novolak type epoxy resin; and other epoxy resins such as
alicyclic epoxy resin, heterocyclic epoxy resin, glycidyl
ester resin, glycidyl amine resin, and epoxidized oil;
brominated derivatives of these epoxy resins; epoxy
compounds of a butadiene (co)polymer; epoxy compounds of
an isoprene (co)polymer; (co)polymers of glycidyl group-
containing unsaturated compound; and
triglycidylisocyanurate.

[0098]



hexaf | uor oar senat e and 4-nmet hoxybenzyl - 4- hydr oxyphenyl net hyl sul f oni um

hexaf | uor ophosphate; [0104] di benzyl sul fonium salts such as di benzyl -4-

hydr oxyphenyl sul f oni um hexaf | uor oanti nonat e, di benzyl - 4-

hydr oxyphenyl sul f oni um hexaf | uor ophosphate, 4-

acet oxyphenyl di benzyl sul f oni um hexaf I'u&ant i nonat e,

di benzyl - 4- met hoxyphenyl sul f oni um hexaf | uor oanti nonat e,

di benzyl - 3- chl or o- 4- hydr oxyphenyl sul f oni um hexaf | uor oar senat e,

di benzyl - 3- met hyeth oA HHPE - rd e P8

Wl f o Whoxy group-

hexaf | uoroanti nonate and benzyl -4- nethoxybenzyl -4- hydroxyphenyl'sul f oni um
hexaf | uor ophersidiad Big antks Sbed £ édt esmbemay | g8l 4D8bUPTeaktsequch as

p- chl or obenzyl - 4- hydr oxyphenyl net hyl sul f oni um hexaf | uor oanti nonat e,
ni trobenzyl sgec ik oxyphelyd nehdyé sl hapi iz 1haxaf | uor oant i nonat e,

p- chl orobenzyl -4 - 64 - hydroxyphenyl net hyl sul f oni um hexaf | uor ophosphat e,

p_

p_

ni t r obenzylgByraedhy [md:hyake oxyptenyd net dybsybhopl imethpaati/lateant i nonat e,

3, 5-di chl orobenzyl - 4- hydr oxyphenyl et hyl sul f oni um hexaf | uor oanti nonat e,

0- chl or obehz¥t eBoxhthepw oy U {thyth bxgphkayé ped hyisyl benzyhglycidyl
hexaf | uoroanti nonate. [0105] Specific exanples of the benzothiazoniumsalts

may

hexaf | uor oanti nonate, 3- benzyl benzot hi azoni um hexaf | uor ophosphate, 3-

vinylbenzylglycidyl ether.
[0099]

As the oxetane compound, a polyfunctional oxetane
compound is preferred. Specific examples thereof may
include low molecular weight compounds such as bis-
oxetanyl carbonate, bis-oxetanyl adipate, bis-oxetanyl
terephthalate, bis-oxetanyl p-xylylene dicarboxylate, and
bis-oxetanyl 1,4-cyclohexanedicarboxylate; and
macromolecule compounds such as an oxetane ether compound
of a phenol novolak resin.

Furthermore, as the oxetane compound, a compound
other than the monomer to be used in (F) the polymer can
be used.

[0100]

Specific examples of the polyvalent carboxylic
anhydride may include aromatic polyvalent carboxylic
anhydrides such as phthalic anhydride, pyromellitic
anhydride, trimellitic anhydride and 3,3',4,4' -
benzophenone tetracarboxylic dianhydride;

aliphatic polyvalent carboxylic anhydrides such as

itaconic anhydride, succinic anhydride, citraconic

and

i ncl udet tenz yih et berzphg Lye 5dyt sesieh asd3p-benzyl benzot hi azoni um



benzyl benzot hi azoni um tetrafl uoroborate, 3-(p- nethoxybenzyl)

benzyl benzot hi azoni um hexaf | uor oanti nonat e,

3-benzyl - 2- met hyl t hi obenzyl benzot hi azoni um hexaf | uoroanti nonate and

3- benzyl - 5- chl or obenzot hi azoni um hexafl uoroanti nonate. [0106] Specific
exanpl es of the sulfonic acid ester mafl incl ude benzoi ntosyl ate,

a- net hyl ol benzoi ntosyl ate, a- nethyl ol benzoi n-n-oct anesul f onat e,

pyrogal loltris(trifluoromethanesul fonate),

pyrogal | ol tgmisgdiendd | UdbdeFeyl agesel hoRadfhydride, tricarballylic
pyrogal | ol tri s(met hanesul fonate) and nitrobenzyl -9, 10-

di et hoxyantaw
conmpound nay

&; s fohat enhydL184] aivpeti £ 8, gxpuphastetrahe sul foni m de

Include - 65 - N-(trifluoronethanesul fonyl oxy)succinim de, N

(trifl uoronedtamegld & odydkydbidyel o] 2. 2. 1] hept - 5-ene- 2, 3-di car boxyi m de,
N- (10- canmphor sul f onyl oxy) succi ni m de, N-(10-canphor sul f onyl oxy) bi cycl o[ 2. 2.
1] kept - 5- ene- 2,83-1 ajicdard @o/liywadeerandd¥dd:6-Inet phwdrides such as

car boxymet hanebi cycl o[ 2. 2. 1] hept - 2-yl ) sul f onyl oxy] succi ni m de. [0108]
Speci fi ¢ exzampilEgdodphea Ui azaneydabée cobpbund may i ncl ude

bi s(cycl ohexanesul f onyl ) di azonet hane, bis(t- butyl sul fonyl)di azonet hane and
bi s(1, 4- di okEmpthyldettahydrophthalic anhydride , 1,2,4-

cyclopentanetricarboxylic anhydride , 1,2,4-

cyclohexanetricarboxylic anhydride,

cyclopentanetetracarboxylic dianhydride, 1,2,4,5-

cyclohexanetetracarboxylic dianhydride, himic anhydride

and nadic anhydride; ester group-containing carboxylic

anhydrides such as ethylene glycol bis-trimellitic

anhydride and glycerin tris-trimellitic anhydride.

Besides these, epoxy resin hardeners sold under trade

names of Adeka hardener EH-700 (manufactured by Adeka

Corporation) and Rikacid HH (manufactured by New Japan

Chemical Co. Ltd.} and MH-700 (manufactured by New Japan

Chemical Co. Ltd.) may be mentioned.

[0101]

These curing agents may be used alone or as a
mixture of two or more thereof.

The content of the curing agents is usually not more
than 30% by mass and preferably not more than 20% by mass
based on the total solid content of the radiation-
sensitive composition. When the content of the curing

agent exceeds 30% by mass, storage stability of the



decane- 7-sul fonyl ) di azonet hane. [0109] O them particularly, 4-

acet oxyphenyl di net hyl sul f oni um hexaf | uor oarsenate, benzyl -4-

hydr oxyphenyl net hyl sul f oni um hexaf | uoroanti nonate, 4

acet oxyphenyl benzyl met hyl sul f oni um hexaf | uor oanti nonat e,

di benzyl - 4- hydr oxyphenyl sul f oni um hexafluor oant i nonat e,

4- acet oxyphenyl benzyl sul f oni um hexaf | uoroanti nonate, 3- bezyl benzot hi azoni um
hexaf | uor oanti nonate, and N

(trifluoroneidiaiesit fanvd Oxindi €t &k 2e Lo 1 8 Pbe SolPgindd St &hgar bexyi m de
are preferred. [0110] These curing aids can be used alone or as a m xture
of two or reErddwseof. - 66 The content of the curing aid is usually not
nore than 156 by mass, and preferably not nore than 106 by nass based on
the total spliablcontent of a radiation- sensitive conposition. Wen the
content of the curing aid exceeds 156 by mass, the storage stability to the
radi ati on- sensi tTihee coompesiaiidon & @ enduraEnte dvidiedr egsess aand t he for ned
colored layer tends to peel off froma substrate during a devel opi ng
process. Ndiwndthiaina hegtowercéntaisedfin heF conienpslphet handctheng agent and
the curing aid are usually 0.1 part by mass and preferably 0.5 parts by
mass based auring agentt (sofid eprkenyrofipt hexetanal i gnogphsandve
conposition. [0111]

accelerates a curing reaction without being incorporated

into a crosslinked structure.

Examples of the curing aid may include thermo acid
generators such as sulfonium salts, benzothiazonium salts,
ammonium salts, phosphonium salts, sulfonic acid ester
compounds, sulfonimide compounds and diazomethane
compounds. Of them, the sulfonium salts, the
benzothiazonium salts, the sulfonic acid ester compounds,
the sulfonimide compounds, and the diazomethane compounds
are preferred.

[0103]

Specific examples of the sulfonium salts may include
the following compounds:
alkylsulfonium salts such as 4-
acetophenyldimethylsulfonium hexafluorocantimonate, 4-
acetoxyphenyldimethylsulfonium hexafuorocarsenate,
dimethyl-4- {(benzyloxycarbonyloxy)phenylsulfonium
hexafluorcantimonate, dimethyl-4-

(benzoyloxy)phenylsulfonium hexafluorocantimonate,

dimethyl-4- (benzoyloxy)phenylsulfonium hexafluoroarsenate



Exanpl es of the additives other than the aforenentioned additives may

i ncl ude di spersion aids such as a blue pignent derivative, e.g., a copper
pht hal ocyani ne derivative and a yell ow pignent derivative; fillers such as
gl ass and al um na; nacronol ecul e compounds such as pol yvi nyl al cohol,

pol yet hyl ene gl ycol nonoal kyl ether and&3 pol y(fl uoroal kyl acryl ate);
surfactants such as nonionic, cationic and anionic surfactants; adhesion
pronoters such as vinyltrimethoxysilane, vinyltriethoxysilane,

vinyl tris(Zghetdoxsetoxy) shil@R6- 4 -acetoxyphenylsul fonium
N- ( 2- am noet hyl ) - 3- am nopr opyl net hyl di net’hoxysilane, N - 67 -

(2- am noet hyd:) s Bradd SopF Divhd £& et hoxysi | ane, 3- am nopropyl tri et hoxysi | ane,
3- gl ycidoxypropyltrinmethoxysilane, 3- glycidoxypropyl nethyl di net hoxysil ane,

2- (3, 4- epoyeyel hegym)eh hyd1ts nBbRXYSi bengyl3a- _
chl or opr opyl net hyl di met hoxysi | ane, 3-chl oropropyl trinethoxysil ane,

3- met hacr y| 1pyd Lo psioayy 1hié fiey NoXysoh e hé@Rdf luorcantimonate,
3-mer capt opropyl tri net hoxysi |l ane; antioxi dants such as

2, 2' -t hi obisddzyet iy drdxyiblutyy phetioy ) sanfloRi m dheka bltigk-pproepbhaté,
absorbers such as 2-(3-t-butyl-5-nethyl -2-

hydr oxyphem/ 3 et ahjmalehizen 2y bret ey Asndl f ah koxyherabphenoast imggaegat i on

i nhi bitors such as sodi um pol yacryl ate; and
benzyl-4-methoxyphenylmethylsulfonium
hexafluorocantimonate, benzyl-2-methyl-4-
hydroxyphenylmethylsulfonium hexafluorocantimonate,
benzyl-3-chloro-4-hydroxyphenylmethylsul fonium
hexafluorocarsenate and 4-methoxybenzyl-4-
hydroxyphenylmethylsulfonium hexafluorophosphate;
{fo104]
dibenzylsulfonium salts such as dibenzyl-4-
hydroxyphenylsulfonium hexafluorocantimonate, dibenzyl-4-
hydroxyphenylsulfonium hexafluorophosphate, 4-
acetoxyphenyldibenzylsulfonium hexafluoroantimonate,
dibenzyl-4-methoxyphenylsulfonium hexafluorcantimonate,
dibenzyl-3~chloro-4-hydroxyphenylsulfonium
hexafluoroarsenate, dibenzyl-3-methyl-4-hydroxy-5-tert-
butylphenylsulfonium hexafluorocantimonate and benzyl-4-
methoxybenzyl-4-hydroxyphenylsulfonium
hexafluorophosphate; and
substituted benzylsulfonium salts such as p-chlorobenzyl-
4 -hydroxyphenylmethylsulfonium hexafluoroantimonate, p-

nitrobenzyl-4-hydroxyphenylmethylsulfonium

hexafluorocantimonate, p-chlorobenzyl-4-



t hermal -radi cal generating agents such as 1,1'-

azobi s(cycl ohexane-| -carbonitrile) and 2-phenyl azo-4- nethoxy- 2, 4-di net hyl
valeronitrile. [01121 - Solvent The radiation-sensitive conposition of the
present invention, which contains the above (A) to (F) conponents as
essential components and, if necessary$4ontains the additive conponents,
is usually prepared in the formof a 1liquid conposition by adding a
solvent. As the solvent, any solvent can be appropriately selected and used

as long as hjaEetyshePeImer19y1 S 66hVen KéhatPubFdphbSpRapBONgNtS
constituting the radiation -~ 68 sensitive conp05|¥|on and the additive

conponent s @ @sen PNM Afe t iy DOLShP@Fok énY&ﬁ@tth@ﬁ;ﬁ@ﬂE@ﬁentS and has
proper volatility. [0113] Exanples of the solvent nmay include

(pol y) al kyieses gl weebamonnehkysd , e Ner&i ShThrasegtyt #ne gl ycol rmononet hyl
et her, ethylene glycol nonoethyl ether, ethylene glycol nono-n-propyl

ether, et hydnexghlyeoylm®tioy DshUf yhieh hieexa fll edbhybrbemghytel ananoret hyl
et her, diethylene glycol nonoethyl ether, diethylene glycol nono-n-propyl
et her, di etdiyl ensbeghzebdi 3 - dibhora- dbehydreipehenyimethyl sngfghyonl nononet hyl
ether, triethylene glycol nonoethyl ether, propylene glycol nononethyl
et her, propytenElgbycaht mometdyl et her, propyl ene glycol nono-n-propyl
et her, propyl ene gl ycol

[0105]

Specific examples of the benzothiazonium salts may

include benzylbenzothiazonium salts such as 3-

benzylbenzothiazonium hexafluorcantimonate, 3-

benzylbenzothiazonium hexafluorophosphate, 3-

benzylbenzothiazonium tetrafluoroborate, 3-(p-

methoxybenzyl)benzylbenzothiazonium hexafluoroantimonate,

3-benzyl-2-methylthiobenzylbenzothiazonium

hexafluoroantimonate and 3-benzyl-5-chlorobenzothiazonium

hexafluorocantimonate.

[0106]

Specific examples of the sulfonic acid ester may

include benzointosylate, a-methylolbenzointosylate, o-

methylolbenzoin-n-octanesulfonate,

pyrogalloltris{trifluoromethanesulfonate},

pyrogalloltris(nonafluoro-n-butanesulfonate),

pyrogalloltris (methanesulfonate) and nitrobenzyl-9,10-

diethoxyanthracene-2-sulfonate.

[0107]

Specific examples of the sulfonimide compound may

include



nono- n- butyl ether, dipropylene glycol nononethyl ether, dipropylene glycol
nonoet hyl et her, dlpropylene gl ycol nono-n-propyl ether, dipropylene glycol
nono- n- but yl ether tripropyl ene glycol nononethyl ether and tripropyl ene
gl ycol nonoet hyl ether [0114] (poly)al kyl ene gl ycol nonoal kyl ether
acetates such as ethylene gl ycol nonoet hyl et her acetate, ethylene glycol
nonoet hyl ether acetate, diethylene glycol nononethyl ether acetate,

di et hyl ene gl ycol nonoet hyl ether acetate, propylene glycol nononethyl

et her acet afe PO SN n@ggfpgﬂgpggftQgécfﬁh@{d@ceﬁate - 69 other

et hers such as diethyl ene glycol et her di et hyl ene gl ycol net hyl

ethyl et herL ﬂﬂﬁwﬁ&ﬁ@tmﬂ@hf@ﬁf‘t&t @t@yéleﬂﬂ seiyrbydrotunan; ketones

such as net et hyl ketone, cycl ohexanone ept anone and 3- hept anone;

[0115] |aCi'§~d1£éeﬂr}§’d> %imﬂ&é eng- sughcasp et iyl £ bagl 8ke) aﬂécehmmhdel act ate;
ot her esters such as et 2- hydr oxy- 2- net hyl propionate, nethyl

3- ”EthOXprNWHInﬁﬁéMpﬁﬁfEﬁlfbﬁ&iﬁmyybi@@tpﬁﬁi62 1meépyls3epthoxypr opi onat e,
et hyl 3-ethoxypropionate, ethyl ethoxyacetate, ethyl hydroxyacetate, nethyl

2- hydr oxy-@t deetinysky ot de o, N3f nethexlyput yt acetate, 3-
met hyl - 3- net hoxybutyl acetate, 3-nethyl-3-nethoxybutyl propionate, ethyl
acet at e, n-qgaxipytyrecetatehidypropyl2. brledpt e2-plbatyfoagedaye, i - butyl
acetate, n-anyl formate,
succinimide.
[0108]
Specific examples of the diazomethane compound may
include
bis(cyclohexanesulfonyl)diazomethane, bis(t-
butylsulfonyl)diazomethane and bis(1,4-dioxaspiro[4.5]-
decane-7-sulfonyl)diazomethane.
[0109]
0Of them, particularly, 4-
acetoxyphenyldimethylsulfonium hexafluoroarsenate,
benzyl-4-hydroxyphenylmethylsulfonium
hexafluorcantimonate, 4-
acetoxyphenylbenzylmethylsulfonium hexafluorcantimonate,
dibenzyl-4-hydroxyphenylsulfonium hexafluorcantimonate,
4-acetoxyphenylbenzylsulfonium hexafluorcantimonate, 3-
bezylbenzothiazonium hexafluorcantimonate, and N-
(trifluoromethanesulfonyloxy)bicyclo[2.2.1]hept~5-ene-
2,3-dicarboxyimide are preferred.
[0110]

These curing aids can be used alone or as a mixture

of two or more thereof.



i -anyl acetate, n-butyl propionate, ethyl butyrate, n- propyl butyrate,

i -propyl butyrate, n-butyl butyrate, nethyl pyruvate, ethyl pyruvate,

n- propyl pyruvate, nethyl acetoacetate, ethyl acetoacetate and ethyl 2-
oxobut anoat e; aromati c hydrocarbons such as toluene and xyl ene; and am des
or lactans such as N, N-di net hyl f or mam &&, -N, N di net hyl acetani de and

N- et hyl pyrrolidone. [0116] O these solvents, fromthe viewpoint of
solubility, pignent dispersibility and coating properties, propylene - 70

gl ycol mononet h)ﬂheetéa)?fterﬁ:t R e Pty MPRPNEd h}’éuaelt f}? no@crﬁ‘élaé

propyl ene gl ycol nononethyl ether acetate propyl ene dl ycol nDnoethyI et her

acetate, digidyylene pplueod, din@tpvdrotiely dbethylenenghyeet ppthyl ethyl

et her, cycl ohexanone,” 2- hept anone, 3- heptanone ethyl lactate,  ethyl

3- met hoxyprd HNed L4 M8t e Scod DoxyPI@PEONRERE 6F hyl r3aehboxmpr opi onate,
3- net hoxybutyl acetate, 3-nethyl-3-nethoxybutyl propionate, n-butyl

acetate, i-duHyitaeet@dmpodieion. f WHE ehd -UAtlentiGet alles dubidy |
propi onate, ethyl butyrate, i-propyl butyrate, n-butyl butyrate, and et hyl
pyruvat e ar#id prefesdedisdhey snhyent sheagtdbeagsegt-abodhetprtasthem xture of
two or nore thereof. [01171 Furthernore, the above solvents may be used in
conbi nat i onrand 14t Borii g doit 1 vergepapod i sdbivend Iseicbbasined decreases

and the formed colored layer tends to peel off from a

substrate during a developing process.

Note that the lower limits of the contents of the

curing agent and the curing aid are usually 0.1 part by

mass and preferably 0.5 parts by mass based on the total

solid content of the radiation-sensitive composition.

[0111]

Examples of the additives other than the

aforementioned additives may include

dispersion aids such as a blue pigment derivative, e.g.,

a copper phthalocyanine derivative and a yellow pigment

derivative;

fillers such as glass and alumina;

macromolecule compounds such as polyvinyl alcochol,

polyethylene glycol monoalkyl ether and

poly (fluorcalkylacrylate) ;

surfactants such as nonionic, cationic and anionic

surfactants;

adhesion promoters such as vinyltrimethoxysilane,

vinyltriethoxysilane, vinyltris(2-methoxyethoxy)silane,

N- (2-amincethyl) -3-aminopropylmethyldimethoxysilane, N-



benzyl ethyl ether, di-n-hexyl ether, acetonyl acetone, isophorone,
acid, caprylic acid, 1-octanol, 1- nonanol, benzyl al cohol, benzyl a
et hyl benzoate, diethyl oxalate, diethyl naleate, y-butyrolactone,

et hyl ene carbonate, propylene carbonate or ethylene glycol nonophenyl

acetate. These high-boiling point solvédts can be used alone or as
m xture of two or nore thereof. [01181 - 71 The content of the solv
not particularly Ilimted; however, fromthe viewpoints of coating

properties gnchstdddngy) of - denspebey 1l Onicensbky¥yelagenpesition to be

obt ai ned,

it is desirable that the total concentration of the conpo

caproic
cetate,

a
ent is

sition

excl udi ng tdiei nEotoeflt & Setisti) s ylané p 00 by mass, and preferably 10 to
40% by mass. [0119] - Color Filter The color filter of the present
i nventi on hsbyai deofmresy 1 ayane flos:oesi bynd he3 radi ati on-sensitive

conposition for formng the colored |ayer of the present invention.
nmet hod f or ¢loyraed daxiytiusompl e teldy 1 dimes tlodxydelane) o2-{8|4er of the present
invention will be described. At first, a light shielding layer is formed on
t he surfacepixacwubsteayk) sohpabtt onseoxpaildmeepadts to form pixels as

required, and the radiation-sensitive

for exanpl eshldmopeepylmethyldimethoxysilane, 3-chloropropyl

trimethoxysilane, 3-methacryloyloxypropyltrimethoxysilane
and 3-mercaptopropyltrimethoxysilane;

antioxidants such as 2,2'-thiobis(4-methyl-6-t-
butylphencl) and 2,6-di-t-butylphenol;

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

aggregation inhibitors such as sodium polyacrylate; and
thermal-radical generating agents such as 1,1'-

azobis (cyclohexane-1-carbonitrile) and 2-phenylazo-4-
methoxy-2,4-dimethyl valeronitrile.

[0112]

- Solvent -

The radiation-sensitive composition of the present
invention, which contains the above (A} to (F) components
as essential components and, if necessary, contains the
additive components,'is usually prepared in the form of a
liquid composition by adding a solvent.

As the solvent, any sclvent can be appropriately
selected and used as long as it can disperse or dissolve

(A) to (F) the components constituting the radiation-

Next ,

conposition in liquid form having,

et her

a



pi gnent dispersed therein, is applied onto this substrate. Then, pre-baking
is performed to evaporate a solvent and thereby a coating is fornmed. Then,
the coating is exposed to radiation through a photonask and devel oped with
an al kaline devel oper to dissolve and renove unexposed portions of the
coating. Thereafter, post-baking is pé&%ormed to obtain a pixel - 72 array
in which a red pixel pattern is arranged in a predetermned array. [0120]
Thereafter, using the liquid radiation-sensitive conposition having the

green PIQUP§En§Eti$§9é&mﬁbé&ﬂﬂ@ﬂtandl§H@r§@ditb€éet6mﬁ@ﬁéhablQﬂa gk appl ying
each liquid conposition, pre-baking, exposure to |light, devel opnment and
post - baki ngldny tde SarBodBNNet ASaebovetAr ehpsef eompenents hhishway, green
and bl ue pixel arrays are formed in this order on the sanme single substrate
to obtain apremdoresidtiietyhavi ng pixel arrays of the three prinmary colors
(red, green and blue) arranged on the substrate. However, the order of
formng pi xpds1DF individual colors in the present invention is not limted
to the above order. Furthernore, black matrix can be forned using a |iquid
radi ati on- sensi tExspdeypad thhen dwweart andyt aickelydegnent di spersed therein in
the sane manner as in the above case of formng pixels. [0121] As a
substrat e mat erif@olyd dl&kylsew igl yarlnimmngr Merls ethers such as

ethylene glycol monomethyl ether, ethylene glycoel
moncethyl ether, ethylene glycol mono-n-propyl ether,
ethylene glycol mono-n-butyl ether, diethylene glycol
monomethyl ether, diethylene glycol monocethyl ether,
diethylene glyccl mono-n-propyl ether, diethylene glycoil
mono-n-butyl ether, triethylene glycol monomethyl ether,
triethylene glycol monoethyl ether, propylene glycol
monomethyl ether, propylene glycol moncethyl ether,
propylene glycol mono-n-propyl ether, propylene glycol
mono-n-butyl ether, dipropylene glycol monomethyl ether,
dipropylene glycol monoethyl ether, dipropylene glycol
mono-n-propyl ether, dipropylene glycol mono-n-butyl
ether, tripropylene glycol monomethyl ether and
tripropylene glycol monoethyl ether;

[0114]

(poly)alkylene glycol monoalkyl ether acetates such as
ethylene glyccol monomethyl ether acetate, ethylene glycol
monoethyl ether acetate, diethylene glycol monomethyl
ether acetate, diethylene glycol monoethyl ether acetate,
propylene glycol monomethyl ether acetate and propylene

glycol monoethyl ether acetate;



and/or a black matrix, for exanple, glass, silicon, polycarbonate,

pol yester, aromatic pol yam de, polyam de imde, and polyimde may be

menti oned. To these substrates, if desired, an appropriate pretreatnent
such as a chemcal treatnent with a silane coupling agent or the like, a
plasma treatnent, ion - 73 plating, "sPdttering, gas phase reaction, or
vacuum deposition, nmay be previously applied. Wen the liquid

radi ati on-sensitive conposition is applied to the substrate, an appropriate

coating nethebr séicheBS SuSHIay dBETIRF ede r §lic6Da8inBERPY, cBhEOL ATY
coating nethod (spin coating nmethod), a slit-die coating nethod, a bar
coating metdigkhPredd ¢ ke BimeEhiiDe iyl bechenpl @vedhyhenevelycol
particularly, the spin coating nethod and the slit-die coating nethod are
preferred. dhechi ckiless Did ac€opdhypgroputisnal [y 0.1 to 10 m  preferably
0.2 to 8.0 m and particularly preferably, 0.2 to 6.0 min terns of
filmthickrestsoredd esuch yas hOdR2P] &Ashyl riaet aivé pncyolbrexnsadnéor 2form ng t he
colored |layer, for exanple, visible rays, ultraviolet rays, far-

ul t ravi ol ethemysnomt emtd ob- Ivetam@naome X- r ays can be used; however, radiation
(radial ray) having a wavelength w thin the range of 190 to 450 nmis
preferred. Thel®kposure anobunt of the radiation is preferably 10 to 10, 000
J/ma. As an al kaline devel oper, for exanple, aqueous solutions of conpounds
such as sodiagh tardondtzlkgbdesihers such as methyl lactate and ethyl

lactate;
other esters such as ethyl 2-hydroxy-2-methyl propicnate,
methyl 3-methoxypropionate, ethyl 3-methoxypropionate,
methyl 3-ethoxypropiocnate, ethyl 3-ethoxypropionate,
ethyl ethoxyacetate, ethyl hydroxyacetate, methyl 2-
hydroxy-3-methyl butanocate, 3-methoxybutyl acetate, 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-amyl formate,
i-amyl acetate, n-butyl propionate, ethyl butyrate, n-
propyl butyrate, i-propyl butyrate, n-butyl butyrate,
methyl pyruvate, ethyl pyruvate, n-propyl pyruvate,
methyl acetoacetate, ethyl acetoacetate and ethyl 2-
oxobutanoate;
aromatic hydrocarbons such as toluene and xylene; and
amides or lactams such as N,N-dimethylformamide, N,N-
dimethyl acetamide and N-methylpyrrolidone.
[0116]

0Of these solvents, from the viewpoint of solubility,

pigment dispersibility and coating properties, propylene



hydr oxi de, potassi um hydroxi de, tetranethyl anmoni um hydroxide, c

1, 8-di azabicycl o-[5.4.0]-7-undecene or 1,5-diazabicyclo-[4.3.0]-5-nonene

hol i ne,

are preferred. To the al kaline devel oper, for exanple, a water- mscible
organi ¢ sol vent such as nethanol or ethanol and - 74 a surfactan

can be added in an appropriate amount. 70t is to be noted that the coating

t, etc.,

is usually rinsed wwth water after a devel oping process wth the al kal
devel oper. As a devel opi ng process, a shower devel opi ng net hod,
devel opi ng gBEWH mEhdthd: Ky T 184 0N) e Y BL DT Ty cHEt HeHomaPHy 8 BHHAL-C
devel opi ng method can be applied. The devel opihg process is” pref
performed afcéthtdf PhRRSY] rRNETPEST emdbomebOyt St her 398e6g£€NdS.
a heating tenperature in the post-baking, a tenperature of about
250C has besropy Bées abl ycoBrisbiyechyh étigedrfcetgveyediethyl bfe

radi ati on-sensitive conposition for formng the colored | ayer of

pr esent

formed even if the post-baking is perforned at a

i nygnée bndimedof brefhdt erd hetvhypesef dletebt mpenfor sahge

a spray

erably
[0123]
200 to

t he
can be

tenperature of about 150

As

to 200C. Asetieat,) ngydlioheexanone ne2 pespoahohe abduhe@atond) athyles has been
preferably enployed for post-baking in the art; however, in the
radi ati on- sestidtiee edmpbs’ tnerhdxypfop homgte henethpted- | ayer of the

pr esent

obt ai ned everhefypopiomsid ngetikybed forhedyporpaboate103to 20 minutes at a

invention, a color filter having sufficient perfornmance

can be

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

n-butyl acetate, i-butyl acetate, n-amyl formate, i-amyl

acetate, n-butyl propionate, ethyl butyrate, i-propyl
butyrate, n-butyl butyrate, and ethyl pyruvate are
preferred.

The solvents can be used alone or as a mixture of
two or more thereof.
[0117]

Furthermore, the above solvents may be used in
combination with a high-boiling point solvent such as
benzyl ethyl ether, di-n-hexyl ether, acetonylacetone,

isophorone, caproic acid, caprylic acid, l-octanol, 1-

nonanol, benzyl alcohol, benzyl acetate, ethyl benzoate,

diethyl oxalate, diethyl maleate, y-butyrolactone,
ethylene carbonate, propylene carbonate or ethylene

glycol monophenyl ether acetate.

These high-boiling point solvents can be used alone

or as a mixture of two or more thereof.

[0118]



heating tenperature of 200C or nore and for about 20 to 30 mnutes at a
heating tenperature of | ess than 200C. The fil mthickness of the pixels thus
formed is wusually 0.5 to 5.0 mand preferably 1.5 to 3.0 m - 75 - [0124]
The color filter of the present invention thus obtained is extrenmely useful
for use in, for exanple, transmissive’dr reflective color liquid crystal

di splay devices, color inmaging devices and col or sensors etc. [0125]
Liquid Crystal D splay Device The liquid crystal display device of the

present inventimgR hantdit @H ahd iddefertf tdendd asertiduventyon.  An
enbodi ment of the liquid crystal display device of the present invention, a

col or Iiquithwitesd alhslispday feewi e havewmgopat s i 6l aphyisgcel | ent _
characteristics can be manufactured by form ng pixels and/or black matrices
on thin-filprdpeumsisd aind ubisdls bl et @aroflyshelsradisdbeonadensiohvsensitive
conposition for formng the colored |ayer of the present invention in the
manner as nemtpoesied oraboyebe [dxamixhes)] if 0le6desThebpeesbat theention will
be nore specifically described by way of exanples; however, the present
i nvention itsotret déomdienrtrd ol emeoxting| esmpes dwionteksludingethet ed t hat the
"parts" and "s" described hereinafter are on the basis of mass if not
ot herwi se spelkvdntedis usually 5 to 50% by mass, and preferably 10 to
40% by mass.
[0119]
- Color Filter -
The color filter of the present invention has a
colored layer formed by the radiation-sensitive
composition for forming the colored layer of the present
invention.
Next, a method for forming the colored layer of the
color filter of the present invention will be described.
At first, a light shielding layer is formed on the
surface of a substrate so as to section the parts to form
pixels as required, and the radiation-sensitive
composition in liquid form having, for example, the red
pigment dispersed therein, is applied onto this substrate.
Then, pre-baking is performed to evaporate a solvent and
thereby a coating is formed.
Then, the coating is exposed to radiation through a
photomask and developed with an alkaline developer to

dissolve and remove unexposed portions of the coating.

Thereafter, post-baking is performed to obtain a pixel



The Mwv and Mh of the resins obtained in the Synthesis Exanpl es bel ow were
nmeasured by gel perneation - 76 chromatography (GPC) in accordance with the
foll owi ng specification. Apparatus: GPC- 101 (manufactured by SHOM DENKO

K. K.) Columm: Colums GPC- KF-801, GPC-KF-802, GPC-KF-803 and GPC- KF-804
were connected and put in use. Elution7%olvent: Tetrahydrofuran containing
0.5% phosphoric acid. [0127] D spersants, polyfunctional nononer,

phot opol yneri zation initiators and curing agents used in exanples of the

present i NVgrkdPniividhidae Q%@diﬁ)ﬁ@epe%;@t\!\terﬁj spessaRhabalinDhsper byk- 2001
(non-volatile content = 46% amne value = 29, acid value = 19,

manuf act ur esk-dije i ké®raer4BYK) ), b-2: Sol sperse 24000 (non-volatile
content = 100% am ne value = 42, acid value = 25, manufactured by
Lubri zol Cofprz@tion), b-3: D sperbyk-192 (non-volatile content = 100%
amne value = 0, acid value = 0, manufactured by BYK Chem e (BYK)). [0128]
Pol yfuncti onal Nheorserftebyl,: udipenttaer Vitiepd id | rarbdaaaicsryd sdres 1§ D42 9]
composition having the green pigment or the blue pigment
dispersed therein, operations of applying each liquid
composition, pre-baking, exposure to light, development
and post-baking in the same manner as above are performed.
In this way, green and blue pixel arrays are formed in
this order on the same single substrate to obtain a
colored filter having pixel arrays of the three primary
colors (red, green and blue) arranged on the substrate.
However, the order of forming pixels of individual colors
in the present invention is not limited to the above
order.

Furthermore, black matrix can be formed using a
liquid radiation-sensitive composition having a black
pigment dispersed therein in the same manner as in the
above case of forming pixels.

[0121]

As a substrate material to be used in forming pixels
and/or a black matrix, for example, glass, silicon,
polycarbonate, polyester, aromatic polyamide, polyamide
imide, and polyimide may be mentioned.

To these substrates, if desired, an appropriate

pretreatment such as a chemical treatment with a silane

coupling agent or the like, a plasma treatment, ion



Pol ynmeri zation Initiator - 77 e-1: 2-methyl-I-[4-(nethylthio)phenyl]-2-
nor phol i nopr opanon-1-one e-2: ethanone, 1-[9-ethyl-6-(2-nethyl benzoyl)-9H
carbazol -3-yl]-, 1-(0-acetyl oxine), e-3 2- benzyl - 2- di met hyl am no- | - (4-

nor phol i nophenyl ) but anon-1-one e-4: 2, 4-diethylthioxanthone e-5:

4, 41- bi s(di et hyl am no) benzophenone rof@or Curing Agent g-1: Bisphenol A
Novol ak epoxy resin (trade nanme: 157565, nmanufactured by Japan Epoxy Resin
Co., Ltd.) g-2: Trinellitic anhydride g-3: N-(trifluoronethanesul fonyl oxy)

bi cycl of 2. Zpld hewy - Sspte- e tndl] CEHONA SR deeatOls3d] Synthesim of (C) the
Alkall-Solégle Resi N Synthe;?sqgiaggye 1 A flask equipped with a condenser

and a stirraspaestiehanged e thrsv palis By odpgl 2edazobi si sobutyronitrile and
200 parts of propylene glycol nononethyl ether acetate, subsequently

charged with 15wai shef Inrfuiar mdd iG tacirt seri) tpiard scanfpde phimy | 1@l ei m de,
10 parts of styrene, 55 parts of benzyl nmethacrylate and 5 parts of
2, 4- di phenydpp Yiektiy| the peubetrea s aate appeopNbdver cdBDngamat aotiured by
NOF CORPORATI ON) serving as a nol ecul ar-weight controlling agent and purged
Wi th nitrogeuclyass a spray method, a roll-coat method, a rotary
coating method (spin coating method), a slit-die coating
method, a bar coating method, or an ink-jet method may be
employed; however, particularly, the spin coating method
and the slit-die coating method are preferred.
The thickness of a coating is usually 0.1 to 10 um,
preferably 0.2 to 8.0 pum, and particularly preferably,
0.2 to 6.0 pum in terms of film-thickness after dry.
[0122]
As a radiation to be used for forming the colored
layer, for example, visible rays, ultraviolet rays, far-
ultraviolet rays, electron beams or X-rays can be used;
however, radiation (radial ray) having a wavelength
within the range of 190 to 450 nm is preferred.
The exposure amount of the radiation is preferably
10 to 10,000 J/m.
As an alkaline developer, for example, agqueous
solutions of compounds such as sodium carbonate, sodium
hydroxide, potassium hydroxide, tetramethylammonium
hydroxide, choline, 1,8-diazabicyclo-[5.4.0]-7-undecene
or 1,5-diazabicyclo-[4.3.0]-5-nonene are preferred.

To the alkaline developer, for example, a water-

miscible organic solvent such as methancl or ethanol and



- 78 Thereafter, the reaction solution was gently stirred while increasing
the tenperature thereof to 80C. Polynerization was perfornmed by nmaintaining
the solution at this tenperature for 5 hours to obtain a resin solution.
This resin was referred to as "alkali-soluble resin (c-1)". The wei ght
average nol ecul ar weight (in terms of 7dolystyrene) of the al kaline-sol uble
resin neasured by gel perneation chromatography was 11, 000 and MV Mh was
2.6. [0132] Synthesis Exanple 2 A flask equi pped with a condenser and a

stirrer was; ghafgedhy | Nede PArésn Obe 2adde@zoR! 8hSepptypenktei haoand . 200

parts of propyl ene glycol nononethyl ether acetate,  subsequently charged

with 15 parts pf t@thaciytéd Aedd, thS8Scpaf 18g of s besayi1yethagey! aienand 5
parts of 2,4- diphenyl-4-nethyl-I-pentene (trade nane: Nof ner NMSD,

manuf act ur egh thyr NOFt SIORPQRATE (P 1 5 I yi g €6 @ite| €8sl alkalwi ght control |ing
agent and purged with nitrogen gas. Thereafter, the reaction solution was
gently stirdeelopete increasing the tenperature thereof to 80C
Pol yneri zati on was performed by maintaining the solution at this
tenperature for s kowesrdlopbiqaiprarass, i Solwdy adevdlvsingesnathed, ref erred
to as "alkali-soluble resin (c-2)". The weight average nol ecul ar weight (in
terns of pdyspyaendyvelopiwg ahkahede-soiihl éimesraienydewedsning by gel
per neati on chromat ography was 13, 000 and

method, and a puddle developing method can be applied.

The developing process is preferably performed at an

ordinary temperature for about 5 to 300 seconds.

[0123]

As a heating temperature in the post-baking, a

temperature of about 200 to 250°C has been preferably

employed in the art; however, in the radiation-sensitive

composition for forming the colored layer of the present

invention, a color filter having sufficient performance

can be formed even if the post-baking is performed at a

temperature of about 150 to 200°C. As heating time, a

time period of about 20 to 40 minutes has been preferably

employed for post-baking in the art; however, in the

radiation-sensitive composition for forming the colored

layer of the present invention, a color filter having

sufficient performance can be obtained even if post-

baking is performed for about 10 to 20 minutes at a

heating temperature of 200°C or more and for about 20 to

30 minutes at a heating temperature of less than 200°C.

The film thickness of the pixels thus formed is

usually 0.5 to 5.0 pm and preferably 1.5 to 3.0 pm.



Mv Mh was 2.8. [0133] Conparative Synthesis Exanple 1 A flask equi pped with
a condenser and a stirrer was charged wth 3 parts of

2,2' -azobi sisobutyronitrile and 200 parts of propyl ene glycol nononethyl

et her acetate, subsequently charged with 15 parts of nethacrylic acid, 70
parts of benzyl methacrylate, 15 parts7&6f -3

[ (met h) acryl oyl oxynet hyl | - 3-et hyl oxetane and 5 parts of

2, 4-di phenyl -4-net hyl -| - pentene (trade name: Nof mer MSD, manufactured by
NOF CORPORATd{IM)] serving as a nol ecul ar- wei ght controlling agent and purged
with nitrogen gas. Thereafter, the reaction solution was gently stirred

whi | e i ncreasi ngHehe digperiatiare dhaRofpted HIC. i nRHBABH i @aid on was
performed by maintaining the solution at this tenperature for 5 hours to

obtain a reshthised Ud ekt ddhsly assafwBstisef es&etn] ofas érakplé; sol ubl e
resin (c-3)". The weight average nol ecul ar weight (in terns of polystyrene)
of the al kattaresmsidaible e staf 1emabus eto byr gel qped neay s oal ct sphiogr aphy was
13,000 and MW WMn = 2.7. [0134] Synthesis of (F) the Polymer Synthesis
Exanpl e 3 Aldviasks equoppedindding dentens endndobost semeorwastccharged with
3 parts of 2,2'-azobisisobutyronitrile and - 80 200 parts of propyl ene
gl ycol nonob®&t2®y] ether acetate, subsequently charged with 100 parts of 3-
| Ligquid Crystal Display Device
The liquid crystal display device of the present
invention has the color filter of the present invention.
An embodiment of the liquid crystal display device
of the present invention, a coleor liquid crystal display
device having particularly excellent characteristics can
be manufactured by forming pixels and/or black matrices
on thin-film transistor substrate arrays using the
radiation-sensitive composition for forming the colored
layer of the present invention in the manner as mentioned
above.
[Examples]
[0126]
The present invention will be more specifically
described by way of examples; however, the present
invention is not limited to the examples below. It is to
be noted that the "parts" and "%" described hereinafter
are on the basis of mass if not otherwise specified.

The Mw and Mn of the resins obtained in the

Synthesis Examples below were measured by gel permeation



[ (et h) acryl oyl oxynet hyl ] - 3- et hyl oxetane and 5 parts of

2, 4-di phenyl - 4- et hyl -1 -pentene (trade nane: Nofnmer MSD, nmanufactured by
NOF CORPORATI ON) serving as a nol ecul ar- weight controlling agent and purged
with nitrogen gas. Thereafter, the reaction solution was gently stirred
whil e increasing the tenperature t heredf to 80C. Pol yneri zati on was
performed by maintaining the solution at this tenperature for 5 hours to
obtain a resin solution. This resin was referred to as "polyner (f-1)".

The wei ght @vesageodrimey eapaei thitadddrdeids with pohysty1eseingf the
pol ymer neasured by gel perneation chronmatography was 12,000 and MV Vh =

2.9. [0135]spdéynt hest sorbxanple 4 A flask equi pped with a condenser and a
stirrer was charged with 3 parts of 2,2'-azobisisobutyronitrile and 200
parts of propyl empaglares : EROGIIEhy(metdfac acetdite; SEIWS GEN¥® |y char ged
with 100 parts of 3 [(neth)acryl oyl oxynethyl]-3-ethyl oxetane and 7 parts of
pent aeryt hrKkt10!) t et raki s(3- nercapt opropi onate) (trade name: PEM,
manuf act ured by Sakai Chem cal Industry Co., Ltd) serving as a
mol ecul ar - wei ghtCademty:oldd lngnresg 1RC a4 8 QPur GEREAHR 18 48 1 r@iferKigasd03
Thereafter, the reaction solution was gently stirred while increasing the
t enper at ur e2nhFRGIKE 08 BOve | gomnecked candeeut 81 uperformed by
mai ntai ning the solution at this tenperature for 5 hours to obtain a resin
sol ution. This fdsitdamasolverdrr deirahydrqfoinarercquitaningrhe. dei ght aver age
phosphoric acid.
[0127]
Dispersants, polyfunctional monomer,
photopolymerization initiators and curing agents used in
examples of the present invention will be described below.
Dispersant
b-1: Disperbyk-2001 (non-volatile content = 46%,
amine value = 29, acid value = 19, manufactured by BYK
Chemie (BYK)),
b-2: Solsperse 24000 (non-volatile content = 100%,
amine value = 42, acid value = 25, manufactured by
Lubrizol Corporation),
b-3: Disperbyk-192 (non-volatile content = 100%,
amine value = 0, acid value = 0, manufactured by BYK
Chemie (BYK}).
[0128]
Polyfunctional Monomer
d-1: dipentaerythritol hexaacrylate
[0129]

Polymerization Initiator



nol ecul ar weight (in terns of polystyrene) of the polynmer neasured by gel
pernmeati on chromat ography was 7,000 and Mv Mh = 1.7. [0136] Synthesis
Exanple 5 A flask equi pped with a condenser and a stirrer was charged with
3 parts of 4,4'-azobis(4-cyanovaletic acid) and 200 parts of propyl ene

gl ycol nononet hyl ether acetate, subsédduently charged with 100 parts of 3-
[ (met h) acryl oyl oxynet hyl ] - 3-et hyl oxetane and 5 parts of

2, 4-di phenyl -4-net hyl -| - pentene (trade name: Nof mer MSD, manufactured by

NOF CORPORATI ON)e -S€r i R 12 1Mo e Cd ety W it reanfriold i ng agent and pur ged
with nitrogen gas. Thereafter, the reaction soluti'on was gently stirred

whi | e i ncr egsipieb 1 heodesmeiadt ur eofidier eof to 80C.  Pol yneri zati on was
performed by maintaining the solution at this tenperature for 5 hours to

obtain a resin esg:utdtdiancHs s I-eFtenmsl réf € -meaet Hyol en 7ol e - (f-3) .
The wei ght average nol ecul ar weight (in terns of polystyrene) of the
pol yner neasarlestzdy- eyl per neald oice eyl oxbhegr aphy was 16, 000 and MV Mh =
2.8. [0137] Synthesis Exanmple 6 - 82 A flask equi pped with a condenser and
a stirrer was ehayr:gedbanzyl3 patime tdfy 13 n@aziobi4d sobut yronitrile and 200
parts of propyl ene glycol nononethyl ether acetate, subsequently charged
with 100 pandsplodl dndr3a€rdy iyt axet ah-3ag| net hoxy) propoxy] styrene and 5
parts of e-4: 2,4-diethylthioxanthone
e-5: 4,4'-bis(diethylamino)benzophenone
[0130]
Curing Agent
g-1: Bisphenol A Novolak epoxy resin (trade name:
157865, manufactured by Japan Epoxy Resin Co., Ltd.)
g-2: Trimellitic anhydride
g-3: N-{trifluoromethanesulfonyloxy)
bicyclo[2.2.1]hept-5-ene-2,3-dicarboxyimide
[0131]
Synthesis of (C} the Alkali-Soluble Resin
Synthesis Example 1
A flask equipped with a condenser and a stirrer was
charged with 3 parts of 2,2'-azobisisobutyronitrile and
200 parts of propylene glycol monomethyl ether acetate,
subsequently charged with 15 parts of methacrylic acid,
20 parts of N-phenylmaleimide, 10 parts of styrene, 55
parts of benzyl methacrylate and 5 parts of 2,4-diphenyl-
4-methyl-1-pentene (trade name: Nofmer MSD, manufactured

by NOF CORPORATION) serving as a molecular-weight

controlling agent and purged with nitrogen gas.



2, 4-di phenyl -4-net hyl - | - pentene (trade nane: Nof mer MSD, manufactured by
NOF CORPORATI ON) serving as a nol ecul ar- weight control ling agent and purged
with nitrogen gas. Thereafter, the reaction solution was gently stirred
while increasing the tenperature thereof to 80C.  Polynerization was
performed by maintaining the solutiom 7& this tenperature for 5 hours to
obtain a resin solution. This resin was referred to as "polyner (f-4)".

The wei ght average nol ecul ar weight (in terns of polystyrene) of the

pol ymer meappi £k Bye gel tIRET PEREE OOn  §81 QFBER U APNYe MBSy 14+ 9PPand MV Mh =
2.6. [0138] Synthesis Exanple 7 A flask equi pped with a condenser and a

stirrer wasyhchargech-odding @Hét§eﬂ$e§a@ﬁré29ﬁé§é§9bﬂéYEQﬂfIri|e and 200
parts of propyl ene glycol Thononet hyl ether acetate, subsequently charged

with 95 parpslgheBi 14 tedh)aes oyt orxyset byl ha Snes byl ngeta8esodbupabhs of
benzyl nethacrylate and 7 parts of pentaerythritol
t et r aki s( 3-areraps opempe ot eg ot aSlehcarne: t PEMPLainvautaesinred by Sakai
Chem cal Industry Co., Ltd) serving as a nolecul ar-weight controlling agent
and purged soldtioB3 Thity agenirgasms Meffeaafdderto tdwe ‘redlded 1 Dnssbibiie on was
gently stirred while increasing the tenperature thereof to 80C
Pol yrer i zattesimase pey f or ek e indithtsaiadape tirelecsolant iveight t his
tenperature for 5 hours to obtain a resin solution. This resin was referred
to as "pol ynerms (¢ PElyThereme ghof avkee agekabireusatubdeghesinn terns of
measured by gel permeation chromatography was 11,000 and
Mw/Mn was 2.6.
[0132]
Synthesis Example 2
A flask equipped with a condenser and a stirrer was
charged with 3 parts of 2,2'-azobisisobutyronitrile and
200 parts of propylene glycol monomethyl ether acetate,
subsequently charged with 15 parts of methacrylic acid,
85 parts of benzyl methacrylate and 5 parts of 2,4-
diphenyl-4-methyl-1-pentene {trade name: Nofmer MSD,
manufactured by NOF CORPORATION) serving as a molecular-
weight controlling agent and purged with nitrogen gas.
Thereafter, the reaction solution was gently stirred
while increasing the temperature thereof to 80°C.
Polymerization was performed by maintaining the solution
at this temperature for 5 hours to cobtain a resin
solution. This resin was referred to as "alkali-soluble

resin (c-2)". The weight average molecular weight (in

terms of polystyrene) of the alkaline-soluble resin



pol ystyrene) of the polymer neasured by gel perneation chronmatography was
7,000 and MM WVn = 1.7. [0139] Synthesis Exanple 8 A flask equipped with a
condenser and a stirrer was charged with 3 parts of

2,2' -azobi si sobutyronitrile and 200 parts of propyl ene glycol nononet hyl
ether acetate, subsequently charged w’h-90 parts of 3

[ (met h) acryl oyl oxynet hyl ] - 3-et hyl oxet ane, 10 parts of benzyl nethacryl ate
and 7 parts of pentaerythritol tetrakis(3-nercaptopropionate) (trade nane:

PEMP, manufascdured by K%eﬁi@eﬂﬁ@:ﬁ élﬁlﬂé'rﬁ&tlidg@%hy'-%ﬂé $€/Yb0Yandas a

nmol ecul ar - wei ght contr | i ng agent and purged w ni trogen gas.
Ther eaf t er ,mit en ree€t2 om. sol ution was gently stirred while increasing the
tenperature thereof to 80C Polynerization was perforned by maintaining the
solution at[¢ies] tenperature for 5 hours to obtain a resin solution. This
resin was referred to as "polyner (f-6)". The wei ght average nvol ecul ar
wei ght (i n canpsrafiveadystyeehe)Exdmphe pol yner neasured by gel perneation
chromat ogr aphy was 7,000 and MWV Wvh = 1.7. - 84 - [0140] Synthesis Exanple 9
A flask equi pped Vilidska scpriggreskwidrid aa csiridaresemesnd chastgiadrew twa8 parts of
2,2' -azobi si sobutyronitrile and 200 parts of propylene glycol nononethyl
et her acet atlmargedibsejuehtparichapfed, W thz80iphsobudyr@nitrile and
[ (nmet h) acryl oyl oxynet hyl ] - 3- et hyl oxet ane, 20 parts of

200 parts of propylene glycol monomethyl ether acetate,

subsequently charged with 15 parts of methacrylic acid,

70 parts of benzyl methacrylate, 15 parts of 3-

[ (meth)acryloyloxymethyl] -3-ethyloxetane and 5 parts of

2,4-diphenyl-4-methyl-1-pentene (trade name: Nofmer MSD,

manufactured by NOF CORPORATION) serving as a molecular-

weight controlling agent and purged with nitrogen gas.

Thereafter, the reaction solution was gently stirred

while increasing the temperature thereof to 80°C.

Polymerization was performed by maintaining the solution

at this temperature for 5 hours to obtain a resin

solution. This resin was referred to as "alkali-soluble

resin (c-3)". The weight average molecular weight (in

terms of polystyrene) of the alkaline-soluble resin

measured by gel permeation chromatography was 13,000 and

Mw/Mn = 2.7.

[0134]

Synthesis of (F) the Polymer
Synthesis Example 3

A flask equipped with a condenser and a stirrer was

charged with 3 parts of 2,2'-azobisisobutyronitrile and



benzyl nethacrylate and 7 parts of pentaerythritol

t et raki s(3- nercapt opropi onate) (trade nanme: PEMP, manufactured by Sakai
Chem cal Industry Co., Ltd) serving as a nolecul ar-weight controlling agent
and purged with nitrogen gas. Thereafter, the reaction solution was gently
stirred while increasing the tenperatu® thereof to 80C. Pol ynerization was
performed by nmaintaining the solution at this tenperature for 5 hours to
obtain a resin solution. This resin was referred to as "polynmer (f-7)".

The wei ght pyerage: Jobecsh-aby M@ﬁ@hélﬁéﬂltﬂ%ﬂ@m@%hypoéﬂﬁéyr§8€ia9£ the
pol ymer neasured by gel perneatlon chr omat ogr aphy was 7, 000 and Mw Mh =

1. 7. [0141]gusysdhest By Exadpded 10 vh flaskp @ﬁ@gp@ﬁd3Mﬁth a condenser and a
stirrer was charged wth 3 parts of 2, 2'-azob|5|sobutyron|tr|Ie and 200

parts of pr PWéﬁmﬁa@i'yI@_,LlWﬂh V] - 91@€E¥Eﬁﬁé@éﬂe as@bseguent! yrchar ged
with 70 parts of 3 [(neth)acryl oyl oxynet hyl]-3-et hyl oxetane, 30 parts of

benzyl net hacs ydBbigempl- - et gl of - pent @es y{ bradel nam85 Nofmer MSD,
t etraki s(3-nmercaptopropi onate) (trade name: PEMP, manufactured by Sakai
Chem cal | nabustfayctored Lbyl ) NGEr@ORPORASIGN hosecuiag - aei ghhoteatilalkki ng agent
and purged wwth nitrogen gas. Thereafter, the reaction solution was gently
stirred whiweldghtcreast nol 1 ey t egeet atnd epthgedobithon80CogPnl yasri zati on was
performed by maintaining the solution at this tenperature for 5 hours to
obtain a rEsreabieni orhe Théact b3 nsokst iefievagdgent by &poryasdr

while increasing the temperature thereof to 80°C.

Polymerization was performed by maintaining the solution

at this temperature for 5 hours to obtain a resin

solution. This resin was referred to as "polymer (£-1)"

The weight average molecular weight (in terms of

polystyrene) of the polymer measured by gel permeation

chromatography was 12,000 and Mw/Mn = 2.9.

[0135]

Synthesis Example 4

A flask equipped with a condenser and a stirrer was

charged with 3 parts of 2,2'-azobisisobutyronitrile and

200 parts of propylene glycol monomethyl ether acetate,

subsequently charged with 100 parts of 3-

[ (meth) acryloyloxymethyl] -3-ethyloxetane and 7 parts of

pentaerythritol tetrakis(3-mercaptopropionate) {trade

name: PEMP, manufactured by Sakai Chemical Industry Co.,

Ltd) serving as a molecular-weight controlling agent and

purged with nitrogen gas. Thereafter, the reaction

solution was gently stirred while increasing the

temperature thereof to 80°C. Polymerization was



(f-8)". The wei ght average nol ecul ar weight (in terns of polystyrene) of

t he pol yner neasured by gel perneation chronmatography was 7,000 and Mv Wh =
1.7. [0142] Conparative Synthesis Exanple 2 A flask equipped with a
condenser and a stirrer was charged with 3 parts of

2,2' -azobi si sobutyronitrile and 200 p&lts of propylene glycol nonomethyl

et her acetate, subsequently charged with 60 parts of 3

[ (et h) acryl oyl oxynet hyl ] - 3- et hyl oxetane, 40 parts of benzyl nethacryl ate

and 7 part spofr Peid ey i 1404 in i€ r eké SéSt eI 6RPAOPF BPE OPahBer&thiade nane:
PEMP, manufactured by Sakai Chem cal Industry Co., Ltd) serving as a

mol ecul ar - webghg 1eONtS Ot d | Sl ADENE Bagli PUsFRE: Wbh D  THid ogas 1gasas
Thereafter, the reaction solution was gently stirred while increasing the

t enper at ur erd heread td aa80GoPahg el fzal ¥ on Mas weerdiar neeedygerai nt ai ni ng t he
solution at this tenperature for 5 hours to obtain a resin solution. This
resin was rmdbseelat ovabglipol ymeterm86of (hoDYystyHdmee Webfht havpoageerol ecul ar
weight (in ternms of polystyrene) of the polynmer nmeasured by gel perneation
chr omat ogr apd/swesd 7P 0fe hrpe vbédbhicn Iciron@id@tapky epasal i 000 o&n®i gnent
Di spersion Solution Preparation Exanple 1 As (A) the pignment, 20 parts of a
m xture corfaiMing 1C71. Pignent Red 254/ C. 1. Pignent Red 242/C.1. and
Pigment Yellowl39 in a weight ratio of 45/30/25, 5 parts

[0136]

Synthesis Example 5

A flask equipped with a condenser and a stirrer was

charged with 3 parts of 4,4'-azobis(4-cyanovaletic acid)

and 200 parts of propylene glycol monomethyl ether

acetate, subsequently charged with 100 parts of 3-

[ (meth) acryloyloxymethyl] -3-ethyloxetane and 5 parts of

2,4-diphenyl-4-methyl-1-pentene {trade name: Nofmer MSD,

manufactured by NOF CORPORATION) serving as a molecular-

weight controlling agent and purged with nitrogen gas.

Thereafter, the reaction solution was gently stirred

while increasing the temperature thereof to 80°C.

Polymerization was performed by maintaining the solution

at this temperature for 5 hours to obtain a resin

solution. This resin was referred to as "polymer (f-3)".

The weight average molecular weight (in terms of

polystyrene) of the polymer measured by gel permeation

chromatography was 16,000 and Mw/Mn = 2.8.

[0137]

Synthesis Example 6



(in terns of solid content) of the dispersant (b-1) and 75 parts of

propyl ene glycol nononethyl ether acetate as a solvent were processed with
a beads mll to prepare a pignment dispersion solution (R). [0144]
Preparation Exanple 2 As (A) the pignent, 20 parts of a m xture containing
C.l. Pignent green 58/C.I. Pignent YelPBew-150 in a nmssratio of 50/50, 5
parts (in terns of solid content) of the dispersant (b-2) and 75 parts of
propyl ene glycol nononethyl ether acetate as a solvent were processed with

a beads m || toapreapaike g twidiSRErEI el Mtdr) { DeirdddAns
Preparati on Exanple 3 As (A) the pignent, 20 parts of a m xture containing

C. 1. Pignendhdrped wilic. 1 . pdbgaest Xed | oyediSls1sopubtpssnitaiie §hdasS0/ 50, S5
parts (in ternms of solid content) of the dispersant (b-3) and 75 parts of

propyl ene glyrgpartS7of nesEldye €lhesl ateiahetldgl acSht¥eatevRte, processed
with a beads mlIl to prepare a pignent dispersion solution (T). [0146]
Exanpl e 1 1€fbgpagisntoly tdieapgeirent tidi sp@ersaots sef ud+ 0B- (R, 10 parts (in
terms of solid content) of the alkali-soluble resin solution (c-1), 3 parts
(in terns oftlswlaxk oot ng)medioxheppopyxels{yrdne dddparparbvs ohe
pol yfunctional nononer (d-1), 5 parts of the photopol ynerization initiator
(e-1) and 3 pardipldnyhet phetlypbt yripentens ohtrade name: Nofmer MSD,

manufactured by NOF CORPORATION) serving as a molecular-

weight controlling agent and purged with nitrogen gas.

Thereafter, the reaction solution was gently stirred

while increasing the temperature thereof to 80°C.

Polymerization was performed by maintaining the solution

at this temperature for 5 hours to obtain a resin

solution. This resin was referred to as "polymer (f-4)".

The weight average molecular weight (in terms of

polystyrene) of the polymer measured by gel permeation

chromatography was 11,000 and Mw/Mn = 2.6.

[0138]

Synthesis Example 7

A flask equipped with a condenser and a stirrer was

charged with 3 parts of 2,2'-azcobisisobutyronitrile and

200 parts of propylene glycol monomethyl ether acetate,

subsequently charged with 95 parts of 3-

[ (meth)acryloyloxymethyl] -3-ethyloxetane, 5 parts of

benzyl methacrylate and 7 parts of pentaerythritol

tetrakis (3-mercaptopropionate) (trade name: PEMP,

manufactured by Sakai Chemical Industry Co., Ltd) serving

as a molecular-weight controlling agent and purged with



initiator (e-4), and propylene glycol nononethyl ether acetate as t
sol vent were mxed to prepare a liquid conposition (R 1) having a

solid-content concentration of 25% [0147] The liquid conposition
was processed to forma pattern and evaluated in accordance with the

foll ow ng

procedure. The eval uationTé&sults are shown in Table 3.

he
(R 1)
[ 0148]

Pattern Formation The liquid conposition (R 1) was applied by using a spin

coater onto the surface of a glass substrate and

performed ati dRrgds M MHA%a At@f ,0rdRed &add itth WoThat3idh ivkd hi ckness.

Subsequent |

y, three substrates thus prepared were cooled to room

subj ected to pre-baking

t enper at ur egeanell § her Topdd ngh 1 D& Nl Ba eaed e t hempsuhstirat eEevasrexposed to
light by using a high-pressure - 88 nercury |lanp through a photomask. The

exposure anpyndoen bbevhezizagieh @ashpswsi-hatie pyamadn@GQ nind the

Ther eafter,

the coating of each substrate was sprayed with a 0.04%

aqueous

pot assi um hyshwxicte soltihiontaoperathed fvr23CGhoths oughobtadzzbe (1 mmin
dianeter) at a developing pressure of 1 kgf/cnR. After the shower
devel opi ng v@sin psriworied. | THiE sammergs posterhadd g wes esEynered at 220C
or 180C for 30 minutes to forma dot pattern of 200 x 200 m [0149]

Eval uati on

of - Tot verftheRasiisttin@verage molecular weight (in terms of
polystyrene} of the polymer measured by gel permeation
chromatography was 7,000 and Mw/Mn = 1.7.
[0139]
Synthesis Example 8

A flask equipped with a condenser and a stirrer was
charged with 3 parts of 2,2'-azobisisobutyronitrile and
200 parts of propylene glycecl moncomethyl ether acetate,
subsequently charged with 90 parts of 3-
[{meth)acryloyloxymethyl] -3-ethyloxetane, 10 parts of
benzyl methacrylate and 7 parts of pentaerythritol
tetrakis (3-mercaptopropionate) (trade name: PEMP,
manufactured by Sakai Chemical Industry Co., Ltd) serving
as a molecular-weight controlling agent and purged with
nitrogen gas. Thereafter, the reaction solution was
gently stirred while increasing the temperature thereof
to 80°C. Polymerization was performed by maintaining the
solution at this temperature for 5 hours to obtain a
resin solution. This resin was referred to as "polymer
(f-6)". The weight average molecular weight (in terms of
polystyrene) of the polymer measured by gel permeation

chromatography was 7,000 and Mw/Mn = 1.7.



The three substrates prepared by perform ng post- baking at 220C or 180C for
30 m nutes were soaked respectively in N-nethyl pyrrolidone (indicated by
"NMP" in Tables 3 and 4), a 18% aqueous HCl solution (indicated by "HCL"
in Tables 3 and 4) and an 5% aqueous KOH solution (indicated by "KOH' in
Tables 3 and 4) at 25C for 30 m nutes84The dot patterns were observed
before and after the soaking by a scanning electron m croscope. Evaluation
was performed by giving Ato the case where a pattern is satisfactorily
formed and popfidmthickness ratio before and after soaking (the film

t hi ckness after soaking x 100/the filmthickness before soaking) is 95% or

nmore, givi ngakhesihescansiahere a filmthickness before and after soaking
is less than 95% or a defective part is observed in a pattern, and giving C

to the case wheyr &€lagatdfiipped] GO &f elohdeaiBredarad terstsoakéNgvas 89 -
[ 0150] Eval uation of Adhesiveness The liquid conposition (R-1) was applied

by using a clsdtdedoaittt dnpartdeobul faceandbhs halsstgubaitat eeadd subj ected
to pre-baking performed at 90C for 4 mnutes to forma coating of 1.3 min
t hi ckness. Bubssgrentdly, proinel sndsgl atel wasncoetleyl t ethepmatetpeeat ure and
the coating was exposed to |ight by using a high-pressure nercury |anp.
The exposursulasepnenioly tdeacped i wgtha80 2009 JdfnB- Thereafter, the coating
of the substrate was sprayed with a 0.04% aqueous potassi um hydr oxi de
sol ution cbinedh)aeryniopBuxymhe bughl a3 nolzlzy koxatame i n2di parter pfat

benzyl methacrylate and 7 parts of pentaerythritol

tetrakis (3-mercaptopropionate) (trade name: PEMP,

manufactured by Sakai Chemical Industry Co., Ltd) serving

as a molecular-weight controlling agent and purged with

nitrogen gas. Thereafter, the reaction solution was

gently stirred while increasing the temperature thereof

to 80°C. Polymerization was performed by maintaining the

solution at this temperature for 5 hours to obtain a

resin solution. This resin was referred to as "polymer

{f-7)". The weight average molecular weight (in terms of

polystyrene) of the polymer measured by gel permeation

chromatography was 7,000 and Mw/Mn = 1.7.

[0141]

Synthesis Example 10

A flask equipped with a condenser and a stirrer was

charged with 3 parts of 2,2'-azobisisobutyronitrile and

200 parts of propylene glycol monomethyl ether acetate,

subsequently charged with 70 parts of 3-

[ {meth)acryloyloxymethyl] -3-ethyloxetane, 30 parts of

benzyl methacrylate and 7 parts of pentaerythritol



a devel oping pressure of 1 kgf/cnR. After the shower devel oping was
performed in this manner, post-baking was perforned at 180C for 30 m nutes.
Next, the coating was cut into a 100 grid-pattern and subjected to a
cross-cut adhesion test according to JI'S K5400 standard. Eval uati on was
performed by giving A to the case wher &> nmone of the grids are renoved,
giving Bto the case where 1 to 10 grids are renoved, and giving Cto the
case where nore than 10 grids are renoved. [0151] Exanples 2 to 16 Liquid

conposi ti onsefRRds [P dH) t NeF Sp Db 1ePes £d( t Fadd heah@neppmnner as in Exanple
1 except that the conponents and contents thereof were changed fromthose

of R1 as shevwfddtuiedd eoyl.SakdD Caval ¢l | Ddw@srpecd of nedd) nséheifgne
manner as in Exanple 1 except that liquid conpositions (R2) to (R-16)
were used ids M anel @fuldre-we gl composiiimn 444y . addepueyaduaithn results
are shown in Table 3. [0152] Conparative Exanples 1 to 4 Liquid
conposi ti onsi{fedeal) das ( RTHRreawditemr ey ectadtnidrhescdlameigrawees as in
Exanpl e 1 except that the conponents and contents of the respective liquid
conposi t i onge{tRU1 79t 1ordR-20) lewirc céasieg fhentehpseatire Reieagofhown in
Table 1. Evaluation was perforned in the sane manner as in Exanple 1 except
that |iqui dccohjfssit PohgméRizZridn wRs performed by maintaining the

solution at this temperature for 5 hours to obtain a

resin solution. This resin was referred to as "polymer

(f-8)". The weight average molecular weight (in terms of

polystyrene} of the polymer measured by gel permeation

chromatography was 7,000 and Mw/Mn = 1.7.

[0142]

Comparative Synthesis Example 2

A flask equipped with a condenser and a stirrer was

charged with 3 parts of 2,2'-azobisiscbutyronitrile and

200 parts of propylene glycol monomethyl ether acetate,

subsequently charged with 60 parts of 3-

[ (meth)acryloyloxymethyl] -3-ethyloxetane, 40 parts of

benzyl methacrylate and 7 parts of pentaerythritol

tetrakis (3-mercaptopropionate) (trade name: PEMP,

manufactured by Sakai Chemical Industry Co., Ltd) serving

as a molecular-weight controlling agent and purged with

nitrogen gas. Thereafter, the reaction solution was

gently stirred while increasing the temperature thereof

to 80°C. Polymerization was performed by maintaining the

solution at this temperature for 5 hours to obtain a

resin solution. This resin was referred to as "polymer



20) were used in place of the liquid conposition (R-1). The evaluatio

results are shown in Table 3. v awoM~ulM ro XO0OwMo~ul M

o~Inm 4rd aoOri O'r-I If1M oH~OMIf) Mrl rH OOMH
n

H rl O HOHMHNMM rl OoMnM 00 OMrri InM 0OHA HI
O MHIn M 0 - 86 -

(f-9)". The weight average molecular weight (in terms of
polystyrene) of the polymer measured by gel permeation
chromatography was 7,000 and Mw/Mn = 1.7.
[0143]
Preparation of Pigment Dispersion Solution
Preparation Example 1

As (A) the pigment, 20 parts of a mixture containing
C.I. Pigment Red 254/C.I. Pigment Red 242/C.I. and
Pigment Yellowl39 in a weight ratio of 45/30/25, 5 parts
(in terms of solid content)} of the dispersant (b-1) and
75 parts of propylene glycol monomethyl ether acetate as
a solvent were processed with a beads mill to prepare a
pigment dispersion solution (R).
[0144]
Preparation Example 2

As (A) the pigment, 20 parts of a mixture containing
C.I. Pigment green 58/C.I. Pigment Yellow 150 in a
massratio of 50/50, 5 parts (in terms of solid content)
of the dispersant (b-2) and 75 parts of propylene glycol
monomethyl ether acetate as a solvent were processed with
a beads mill to prepare a pigment dispersion solution (S).
[0145]
Preparation Example 3

As (A) the pigment, 20 parts of a mixture containing
C.I. Pigment green 58/C.I. Pigment Yellow 150 in a mass
ratio of 50/50, 5 parts {(in terms of solid content) of

the dispersant (b-3}) and 75 parts of propylene glycol
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monomethyl ether acetate as a solvent were processed with
a beads mill to prepare a pigment dispersion solution (T).
[0146]

Example 1

100 parts of the pigment dispersion sclution (R}, 10
parts (in terms of solid content}) of the alkali-socluble
resin solution (¢-1), 3 parts (in terms of solid content)
of the polymer (f£f-1), 17 parts of the polyfunctional
monomer (d-1), 5 parts of the photopolymerization
initiator {e-1) and 3 parts of the photopolymerization
initiator (e-4), and propylene glycol monomethyl ether
acetate as the solvent were mixed to prepare a liquid
composition (R-1) having a solid-content concentration of
25%.

[0147]

The liquid composition (R-1} was processed to form a
pattern and evaluated in accordance with the following
procedure. The evaluation results are shown in Table 3.
[0148]

Pattern Formation

The liquid composition (R-1) was applied by using a
spin coater onto the surface of a glass substrate and
subjected to pre-baking performed at 90°C for 4 minutes
to form a coating of 1.3 um in thickness. Subsequently,
three substrates thus prepared were cooled to room
temperature and the coating formed on each of the

substrates was exposed to light by using a high-pressure

Mrri IDM Ert OWmO rH Mrri InM Or OIMM r1 0
ONOINnrOo1 Mrri M OOHMTIri InM 00 MrH Mrri InM N
M rl ri OMIflI M rl In ONNOOO-H4 11 4 U 4J

i 4 U vvHNNNDt bl b%7 v HH,-i ro.,{ H-HN-H"'

~0 O

LHNM U



a-- AA CS i HI 41 IMfycC7rl NMwIinior mmO .-1vVvVVVyV
C C H-Hri r-L' r-1' T 11T T I't -RIi ENNN '"dO0OO0OO0OWWWWWWW
WWL '[JH4S1blr) OO CmNMuri Ori O.-10Ildrold Na~Oi | |

S144411444NCYLOcd410O0OO0OLTYIF+H1 r-1 C-.1-.1H-HEv, VvvVpVvVyV

VEUNWECYVYT aroadCrt art r, bl b€l barl r-l 2EEEEEEEWEO
O10OECs.1CCC to.Avrdrordo.1.1-.12 F ~~O0r-11 HI HI O
000O000O0OOOOOD.CC.CC.CCCCC "--" Ul kKCU4 u 4 4 04 WA
124 CL CL GhePdub¢ Ead@idthiblid¥ alpbRdtembékl The Bxpod b Hmdatpdie 17 One

hundred parts of the pignent dispersion solution (S), 12 parts (in terns of
solid contethhd obatimgabkakbchseubblkeateswassd, Wt Anc-.1) Tharpaftexr(in
terms of solid content) of the polynmer (f-1), 10 parts of the

pol yfuncti ontz¢ oomviney ¢f-djchbsphstsaveé vae sphayegowynbrazatPék initiator
(e-3) and 1 part of the photopolynerization initiator (e-5) and propyl ene
glycol nonogededys edivesshoethyéresiddessbliveoh wenerolked &b 2pPf@pare a

| iquid conposition (S-1) having a solid-content concentration of 25%
Subsequent | ¥hireugpata arpz ke {briedinandiavatrent edti a deweleniaeImanner as in

Exanpl e 1 except that the liquid conposition (S-1) was used in place of the
liquid pressure of 1 kgf/cm®. After the shower developing was

performed in this manner, post-baking was performed at
220°C or 180°C for 30 minutes to form a dot pattern of
200 x 200 um.
[0149]
Evaluation of Solvent Resistance

The three substrates prepared by performing post-
baking at 220°C or 180°C for 30 minutes were soaked
respectively in N-methylpyrrolidone (indicated by "NMP"
in Tables 3 and 4), a 18% aqueous HCl solution (indicated
by "HC1l" in Tables 3 and 4} and an 5% agueous KOH
solution {(indicated by "KOH" in Tables 3 and 4) at 25°C
for 30 minutes. The dot patterns were observed before
and after the scaking by a scanning electron microscope.
Evaluation was performed by giving A to the case where a
pattern is satisfactorily formed and a film-thickness
ratio before and after socaking (the film thickness after
soaking x 100/the film thickness before socaking) is 95%
or more, giving B to the case where a film thickness
before and after soaking is less than 95% or a defective
part is observed in a pattern, and giving C to the case

where a pattern is completely removed after soaking.



conposition (R-1). The evaluation results are shown in Table 4. [0155]
Exanples 18 to 32 Liquid conpositions (S-2) to (5-16) were prepared in the
same nmanner as in Exanple 17 except that the conponent(s) and content(s) of
the respective liquid conpositions (S-2) to (5-16) were changed fromthose
of S-las shown in Table 2. Eval uation S perfornmed in the sane manner as
in Exanple 1 except that liquid conpositions (S-2) to (S-16) - 93 were
used in place of the liquid conposition (R-1). The evaluation results are
shown in Tapdesd} [0156] Conparative Exanples 5 to 9 Liquid conpositions
(5-17) to (5-20) and (T-1) were prepared in the sane manner as in Exanple
17 except tEwd1ludthion ot ondid € Syemesls content (s) of the respective liquid
conpositions (S-17) to (S-20) and (T-1) were changed from those of S-las

shown in Tabl e Zhebvalguatd cromwess iperdror {fedl )i wddeamsiieddmalsasgian Exanpl e
1 except that liquid conpositions (5-17) to (S- 20) and (T-1) were used in
pl ace of thepin geoateonposetilon $Rface The 2valassi snbsesatesande shown in
Table 4. vinomN~ KOo MN 14

subjected to pre-baking performed at 20°C for 4 minutes

to form a coating of 1.3 um in thickness. Subsequently,
the substrate was cooled to room temperature and the
coating was exposed to light by using a high-pressure
mercury lamp. The exposure amount on the coating was
2,000 J/m?. Thereafter, the coating of the substrate was
sprayed with a 0.04% aqueous potassium hydroxide solution
controlled at 23°C through a nozzle (1 mm in diameter) at
a developing pressure of 1 kgf/cm®. After the shower
developing was performed in this manner, post-baking was
performed at 180°C for 30 minutes. Next, the coating was
cut into a 100 grid-pattern and subjected to a cross-cut
adhesion test according to JIS K5400 standard.
Evaluation was performed by giving A to the case where
none of the grids are removed, giving B to the case where
1 to 10 grids are removed, and giving C to the case where
more than 10 grids are removed.
[0151]
Examples 2 to 16

Liquid compositions (R-2) to (R-16) were prepared in
the same manner as in Example 1 except that the
components and contents thereof were changed from those

of R-1 as shown in Table 1.



OOrH HNH ROUNON rl Ooti mMmNmoti m N,1 ~
ONOMNH NomN-= ri NOMNTITI rIl NOmMNT

OmMNH NOMNTI1LTL NNr-rl ri NOHmMNrl OOHMONH
i OO

Evaluation was performed in the same manner as in
Example 1 except that liquid compositions (R-2) to (R-16)
were used in place of the liquid composition (R-1). The
evaluation results are shown in Table 3.

[0152]
Comparative Examples 1 to 4

Liguid compositions (R-17) to (R-20) were prepared
in the same manner as in Example 1 except that the
components and contents of the respective liquid
compositions (R-17) to (R-20) were changed from those of
R-1 as shown in Table 1.

Evaluation was performed in the same manner as in
Example 1 except that liquid compositions (R-17) to (R-
20) were used in place of the liquid composition (R-1).

The evaluation results are shown in Table 3.
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[0154]
Example 17

One hundred parts of the pigment dispersion solution
(8), 12 parts (in terms of solid content) of the alkali-
soluble resin solution (c-1), 3 parts (in terms of solid
content) of the polymer (f-1), 10 parts of the
polyfunctional monomer (d-1), 5 parts of the
photopolymerization initiator (e-3) and 1 part of the
photopolymerization initiator (e-5) and propylene glycol
monomethyl ether acetate as the solvent were mixed to
prepare a liquid composition (S-1) having a solid-content
concentration of 25%.

Subsequently, a pattern was formed and evaluated in
the same manner as in Example 1 except that the liquid
composition (S-1) was used in place of the liquid
composition (R-1). The evaluation results are shown in
Table 4.

[0155]
Examples 18 to 32

Liquid compositions (S-2) to (S-16) were prepared in
the same manner as in Example 17 except that the
component (s) and content(s) of the respective liquid
compositions ($-2) to (S-16) were changed from those of
S-las shown in Table 2.

Evaluation was performed in the same manner as in

Example 1 except that liquid compositions (S5-2) to (S-186)
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were used in place of the liquid composition (R-1). The

evaluation results are shown in Table 4.
[0156]
Comparative Examples 5 to 9

Ligquid compositions (S-17) to (S-20) and (T-1) were
prepared in the same manner as in Example 17 except that
the component (s} and content(s) of the respective liquid
compositions ($-17) to (5-20)} and (T-1) were changed from
those of S-las shown in Table 2.

Evaluation was performed in the same manner as in
Example 1 except that liquid compositions (S-17) to (S-
20) and (T-1) were used in place of the liquid
composition (R-1). The evaluation results are shown in

Table 4.
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repeating units each having an oxetanyl group is not |less than 70& by mass.
2. The radi ation-sensitive conposition for formng the colored |ayer
according to claiml1l, wherein aratio (Mwv M) of a weight average nol ecul ar
weight (Mvy) to a nunber average nol ecul ar weight (M) in (F) the conponent
is 1.0 to 2.5. 3. The radiation-sensiti®Ve "conposition for forming the
colored | ayer according to claim1, wherein (F) the conponent is a polyner
obt ai ned by polynerization in the presence of a polyvalent thiol conpound.
4. A color filtehafrorinediRy desd g .t he radi ati on- sensitive conposition for
formng the colored layer according to any one of clainms 1 to 3. 5. A

liquid crystal di splgastdeyi-Gehading tdienged i0fiod ifderfaeiigliaig to claim 4.
colored layer, comprising (A) a pigment, (B) a dispersant
having an acid value and an amine value either one of
which exceeds 0, (C) an alkali-soluble resin, (D) a
polyfunctional monomer, (E) a photopolymerization
initiator and (F) a polymer in which a content of
repeating units each having an oxetanyl group is not less

than 70% by mass.

2. The radiation-sensitive composition for forming the
colored layer according to claim 1, wherein a ratio
{(Mw/Mn) of a weight average molecular weight (Mw) to a
number average molecular weight (Mn) in (F) the component

is 1.0 to 2.5.

3. The radiation-sensitive composition for forming the
colored layer according to claim 1, wherein (F) the
component is a polymer obtained by polymerization in the

presence of a polyvalent thiol compound.

4. A color filter formed by using the radiation-
sensitive composition for forming the colored layer

according to any one of claims 1 to 3.

5. A liquid crystal display device having the color

filter according to claim 4.



