1 RADI ATI ON SENSI TI VE COVPOSI TI ON FOR FORM NG A COLORED LAYER, COLOR FILTER
AND COLOR LI QUI D CRYSTAL DI SPLAY PANEL Field of the Invention 5 The present
invention relates to a radiation sensitive conposition for formng a
colored layer, a color filter and a color liquid crystal display panel.
More specifically, it relates to a radi Ation sensitive conposition used to
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conprising a colored | ayer made of the radiation sensitive conposition and
a color liquid crystal display panel conprising the color filter. 15
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pick-up devices, a color filter comprising a coldred layer

made of the radiation sensitive composition and a color
liquid crystal display panel comprising the color filter.
15

Description of the Prior Art

As means of manufacturing a color filter by using a
colored radiation sensitive composition, there is known a
method in which a colored radiation sensitive composition

20 1is applied to a substrate or a substrate comprising a light
screening layer having a desired pattern and dried and then
the dried coating film is exposed to radiation in a desired
pattern (to be referred to as "exposure” hereinafter) and
developed to obtain color pixels (see JP-A 2-144502 and JP-A

25 3-53201) (the term "JP-A" as used herein means an "unexamined
published Japanese patent application").

Although the tact time is generally shortened by
reducing the amount of exposure in the technical field of
color filters, it is difficult to obtain an excellent pixel

30 pattern and black matrix pattern when the tact time is
shortened because the edge of a pattern obtained from the
colored radiation sensitive composition of the prior art is

apt to be partially missing or undercut during development.



Summary of the Invention It is an object of the present invention to provide
a radi ation sensitive conposition for formng a colored | ayer, which

exhi bits excell ent developability, nore specifically 5 a novel radiation
sensitive conposition for formng a colored |ayer, which does not produce
an undi ssol ved product or scum on the pgtttern edge at the tinme of

devel opnent and can oy d i and a black matrix without a m ssing
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a color filter comprising a colored layer made of the above

composition.
It is still another object of the present invention
to provide a color liquid crystal display panel comprising
15 the above color filter.
Other objects and advantages of the present invention
will become apparent from the following description.
According to the present invention, firstly, the above
objects and advantages of the present invention are attained
20 Dby a radiation sensitive composition for forming a colored
layer, comprising (A) acolorant, (B) an alkali-soluble resin,
(C) a polyfunctional monomer or a combination of a
polyfunctional monomer and a monofunctional monomer, and (D)
at least one optical radical generator selected from the
25 group conslsting of compounds represented by each of the
following formulas (1) and (2).
The term "colored layer" as used herein means a colored
layer composed of pixels and/or a black matrix used for color

filters.
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43 R In the fornmulas (1) and (2), RlL is a linear, branched 5 or cyclic

al kyl group having 1 to 12 carbon atonms or phenyl group, R2 is a hydrogen
atom linear, branched or cyclic alkyl group having 1 to 12 carbon atons or
phenyl group, R3 is a hydrogen atom or~linear, branched or cyclic alkyl
group having 1 to 12 carbon atons,.and R4, R5 and R6 are each 10

i ndependent |y a hydroggd atom or KpnegFZ branched or cyclic alkyl group
having 1 to 6 carbon ons, with the(proviso that the al kyl group
represented by Rl, R2 R4, RS andiR6 may be substituted by a
substituent sel ecteg oin t he group onsisting of a linear, branched or
cyclic al koxyl aving 1 to Qgcarbo at ons, phenyl group and hal ogen
atom and the yYepr esented b&? and R2 may be 4 substituted
by a substituen om t he grogg con5|stin§ of a linear, branched

or cyclic alkyl group aving 1to bon atons(l i near, branched or
cyclic al koxyl grcng? 3 ‘g)atons phenyl group and hal ogen
th

atom 5 According t t| orM; secondly, the

N
I-!-13
RS
1
O\\(l:,R
O,
R R ) (2)
-G ~p2 2
Rosel
N
"Qs

In the formulas (1) and (2), R! is a linear, branched
5 or cyclic alkyl group having 1 to 12 carbon atoms or phenyl
group, R’ is a hydrogen atom, linear, branched or cyclic alkyl
group having 1 to 12 carbon atoms or phenyl group, R® is a
hydrogen atom, or linear, branched or cyclic alkyl group
having 1 to 12 carbon atoms, and R*, R® and R® are each
10 independently a hydrogen atom, or linear, branched or cyclic
alkyl group having 1 to 6 carbon atoms, with the proviso that
the alkyl group represented by R', R?, R?®, R*, R® and R® may
be substituted by a substituent selected from the group
consisting of a linear, branched or cyclic alkoxyl group
15 having 1 to 6 carbon atoms, phenyl group and halogen atom,

and the phenyl group represented by R' and R? may be



above objects and advantages of the present invention are attained by a
color filter conprising a colored |ayer nmade of the above radiation
sensitive conposition for formng a colored |ayer. 10 According to the
present invention, thirdly, the above objects and advantages of the present
I nvention are attained by a color liquid crystal display panel conprising
the color filter. The present invention will be described in detail 15
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by a color liquid crystal display panel comprising the color

filter.

The present invention will be described in detail

15 hereinunder.

Detailed Description of the Preferred Embodiments

Radiation sensitive composition for forming a colored layer

20 (A) Colorant

The color of the colorant in the present invention is
not particularly limited and is suitably selected according
to the application purpose of the obtained color filter. It
may be a pigment, dye or natural coloring matter.

25 Since the development of a high-definition color and
heat resistance are required for a color filter, a colorant
having high color developability and high heat resistance,
especially a colorant having high thermal decomposition
resistance is preferred as the colorant in the present

30 invention. Therefore, a pigment is preferred, and an organic
pigment and carbon black are particularly preferred.

Examples of the above organic pigment are compounds
classified into a group of pigments according to color index

(C.I.; issued by The Society of Dyers and Colourists),



|. Pigment Yellow 31, CI. Pignent Yellow 55, C.I. Pignent Yellow 60,
. Pignent Yellow 61, C I. Pignent Yellow 65, C.I. Pignent Yellow 71,
|. Pignent Yellow 73, C I. Pignent 10 Yellow 74, C.|I. Pignent Yellow 81,
|. Pigment Yellow 83, C. 1. Pignent Yellow 93, C I. Pigment Yellow 95,
|. Pignent Yellow 97, C.I. Pignent YePlow 98, C . Pigment Yellow 100,
I
o
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Pignent Yellow 101, C. I. Pignent Yellow 104, C 1. Pignent Yell ow 106,
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Pi gnment Yel ntmllme 17G. Q.1 PinmntYKBﬂ-éWﬂG, QbI C Rigmenheiel e |2y 180 and
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Pi gment Orang@u;law 60, c HJ Omradmentange1d%. 6C, Ic. P gp@gmenﬂmv%s C I
Pigment Orange 36, C. 1. Pignment Orange 38, 30 C.1. Pignent Orange 40 Cl.
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PlgrrentVOIet 29, C. I. Pignment Violet | .. Pigment Violet 36 and C. 1.
Pi gment Vi ol ¥815@V %7 C-Bi- gﬁéﬂ%‘eﬂ*éd‘fallw|98'PFgﬁenPl%en§ YellowpB Yhent Red

3, 5 CIl. Reofens; Bréné v&iowPLEIMENE. ReUpbgmbnt | ve PioWEDNE4 REE . 8.
Pigment Yellow 106, C.I. Pigment Yellow 108, C.I. Pigment

15 Yellow 109, C.I. Pigment Yellow 110, C.I. Pigment Yellow 113,
C.I. Pigment Yellow 114, C.I. Pigment Yellow 116, C.I.
Pigment Yellow 117, C.I. Pigment Yellow 119, C.I. Pigment
Yellow 120, C.I. Pigment Yellow 126, C.I. Pigment Yellow 127,
C.I. Pigment Yellow 128, C.I. Pigment Yellow 129, C.I.

20 Pigment Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment
Yellow 150, C.I. Pigment Yellow 151, C.I. Pigment Yellow 152,
C.I. Pigment Yellow 153, C.I. Pigment Yellow 154, C.I.
Pigment Yellow 155, C.I. Pigment Yellow 156, C.I. Pigment
Yellow 166, C.I. Pigment Yellow 168, C.I. Pigment Yellow 175,

25 C.I. Pigment Yellow 180 and C.I. Pigment Yellow 185;

C.I. Pigment Orange 1, C.I. Pigment Orange 5, C.I. Pigment
Orange 13, C.I. Pigment Orange 14, C.I. Pigment Orange 16,
C.I. Pigment Orange 17, C.I. Pigment Orange 24, C.I. Pigment
Orange 34, C.I. Pigment Orange 36, C.I. Pigment Orange 38,

30 C.I. Pigment Orange 40, C.I. Pigment Orange 43, C.I. Pigment
Orange 46, C.I. Pigment Orange 49, C.I. Pigment Orange 51,
C.I. Pigment Orange 61, C.I. Pigment Orange 63, C.I. Pigment
Orange 64, C.I. Pigment Orange 71 and C.I. Pigment Orange
73;



Cl. Pigment Red 7, C. I. Pignent Red 8, C. I. Pignent Red 9, C. I. Pignent
Red 10, C.I. Pignent Red 11, C.I. Pignment Red 12, CI. Pignent Red 14, C 1.

Pigment Red 15, C. I. Pignent Red 16, C. 1. Pignent Red 17, C I. Pignent Red
18, C. 1. Pignent 10 Red 19, C. 1. Pignent Red 21, C . Pignment Red 22, C.I.

Pi gnent Red 23, C. I. Pigment Red 30, CBI. Pigment Red 31, C.I. Pigment

Red 32, C |, ment Red 37, C |. Pignent Red 38 . ment. Red 40, C
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Pi gment Red GZ .1 P:@rne'nt w:g:m FeRIEs: q cmgmern GiboteRed857, C. |
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Pignent Red 83, C. 1. Pignent Red 83, C. |I. Pignent Red 1, C 1. Pi gnent
Red 97, C. | C-Fiigr?emﬂemé?ddeﬂ cII. Eim&mt Real 8102, I¢. Pigmenghehted Fed 104,

Cl. P' t t d 10 Pi Red 1
5 gt “Red it 4 FAdent Be 10 OFER. BEEmaRY pig 1y FeOETBsdtend Hhq T
Red 122, C l12 Plcg.mentpllgﬁiénltZ&edClh Ei. gnrepigedt 1Rdd 15 .c. Pl ¢iRjeried 146,

C.l. Pigment Red 149, C.I. ment Red 150, C. I. Pignent Red 151, C |I.
Pi gnent Red R&b16¢ ¢ IPP@-SE‘@P ed11768€ Tc PigmengnRad HdCi¥e, Plcgmenuol gnent

Red 171,,C. Ri g Y/ g%qgi Red
175, C. I10 %c}n%r?t %%;ﬁ%%tllz%d | gmenf % f‘%ﬂeé#z gl gmen 17
Cl. Pi gmantRﬂadBl?@ ICP:ngdﬂthreﬂth?ed 18®igmernt REBABENC. RePidnnt C. I :

Pi gment Red 187, I. Pignment Red 188, C. 1. Pi grrent Red 190 C. 1. Pignent
Red 193, C. I e@’@&rre(ﬁt REdUTeRt Feq 37, Cpf o RdramenddReB88 Cr I . RHMSAL Red

206, C 1. Rygimap! 899' M ert REd 41 ggeat P?%{i'ne%{%?ReEAz Bl 9me grigaty 209, C.
. Pignent Red 215 I gment Red 216, C Pi gnent Red 220, C. 1.
Pi gment RedRe@48 (l,l .C IPl gPbgmeRe REAPE8:2,| C. Pi ghiegnerRe®Red128: 8, IC. I.
15 Pigment Red 48:4, C.I. Pigment Red 49:1, C.I. Pigment Red
49:2, C.I. Pigment Red 50:1, C.I. Pigment Red 52:1, C.I.
Pigment Red 53:1, C.I. Pigment Red 57, C.I.'Pigment Red 57:1,
C.I. Pigment Red 57:2, C.I. Pigment Red 58:2, C.I. Pigment
Red 58:4, C.I., Pigment Red 60:1, C.I. Pigment Red 63:1, C.I.
20 Pigment Red 63:2, C.I. Pigment Red 64:1, C.I. Pigment Red
81:1, C.I. Pigment Red 83, C.I. Pigment Red 88, C.I. Pigment
Red 90:1, C.I. Pigment Red 97, C.I. Pigment Red 101, C.I.
Pigment Red 102, C.I. Pigment Red 104, C.I. Pigment Red 105,
C.I. Pigment Red 106, C.I. Pigment Red 108, C.I. Pigment Red
25 112, C.I. Pigment Red 113, C.I. Pigment Red 114, C.I. Pigment
Red 122, C.I. Pigment Red 123, C.I. Pigment Red 144, C.I.
Pigment Red 146, C.I. Pigment Red 149, C.I. Pigment Red 150,
C.I. Pigment Red 151, C.I. Pigment Red 166, C.I. Pigment Red
168, C.I. Pigment Red 170, C.I. Pigment Red 171, C.I. Pigment
30 Red 172, C.I. Pigment Red 174, 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 188, C.I. Pigment
Red 190, C.I. Pigment Red 193, C.I. Pigment Red 194, C.I.



5 Pignent Red 243, C. 1. Pignent Red 245, C. 1. Pignent Red 254, C. I

Pignent Red 255, C.I. Pignent Red 264 and C. 1. Pignent Red 265; C. I

Pigment Blue 15, C. 1. Pignment Blue 15:3, C.I. Pignent Blue 15:4, C |

Pigment Blue 15:6 and C. 1. Pignent Blue 60; 10 C.1. Pignent Geen 7 and

C.l. Pigment Green 36; C. |I. Pignent Browd 23 and C.I. Pignent Brown 25; and

C.l. Pignment Black 1 and C. 1. Pignment Black 7. These organic gignents may be
k)
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(rrr)), cadmu ed, ultramarine, Prussian 20 blue, chraom um oxide green,
cobalt gr ee[ﬁe n%?eq‘ Cf'i]i'arﬁltﬁﬂerbt} zsﬁ*ﬁ{éj % feth ¢ HHBEHE e&q{‘ija?ﬂz ceﬁ’o]gn_ bl ack.
In the psesepighdeMddnast e, AbPMGUIaREE PLYTRNLS paQHlen?ORGAN $4 Pi gENt S
may be used alone or in conbination of two or nore, reSpectively, or both
may be used ¢l 2P igmenth&edoA55F0C . Exdignent Refdorkedpandl €, I orkigwempr e

or gani c pi ggﬁanés e preferably used and to forma black matrix, two or
nor e organi ?) g"né‘gwts and/ or carbon black are preferably used. In the

present invemtionpi swifircasof ct.he paghbaken138 P5:.8hecpt g &y be
optionally nodified by a polymer before "use. Exanples of the polyner used
to nodi fy thBleerkce & I.t RégmpentiBleeok5thans §ndnt PLamendeBhoe volbr s

discl osgg bye IP-& &; 220876, and, comgescal by ayat | able, pobyner s and

ol i goners for di spersing a prgnmen pres I'nvéhtion, optionally,
t he col orantcrmy PEgmést BRow@N23Nghdoo. M t bigméhtpBrewnt 25Thandi sper sant

is, for exangl Ie, gicat lonic, anionic, nonionic, anphoteric,
I gment Black 1 and C.I. Pigment Black 7.

These organic pigments may be purified by sulfuric acid

re~-crystallization, solvent cleaning or a combination
15 thereof before use.

Examples of the above inorganic pigment include
titanium oxide, barium sulfate, calcium carbonate, zinc
white, lead sulfate, yellow lead, zinc yellow, red iron oxide
(red iron oxide (III)), cadmium red, ultramarine, Prussian

20 blue, chromium oxide green, cobalt green, amber, titanium
black, synthetic iron black and carbon black.

In the present invention, the above organic pigments
and inorganic pigments may be used alone or in combination
of two or more, respectively, or both may be used in

25 combination. For example, to form pixels, one or more
organic pigments are preferably used and to form a black
matrix, two or more organic pigments and/or carbon black are
preferably used.

In the present invention, the surface of the particle

30 of the pigment may be optionally modified by a polymer before
use. Examples of the polymer used to modify the surface of
the particle of the pigment include polymers disclosed by
JP-A 8-259876 and commercially available polymers and

oligomers for dispersing a pigment.



silicone-based or fluorine-based surfactant. 5 Exanples of the dispersant

I ncl ude pol yoxyet hyl ene al kyl ethers such as pol yoxyet hyl ene | auryl ether,
pol yoxyet hyl ene stearyl ether and pol yoxyet hyl ene ol eyl ether;

pol yoxyet hyl ene al kyl phenyl ethers such as pol yoxyet hyl ene n-octyl phenyl
et her and pol yoxyet hyl ene 10 n-nonyl phen$l ether; polyethyl ene glycol
diesters such as pol yethylene glycol dilaurate and polyethyl ene glycol

di stearate; sorbi tinthatpnesantdiaveationt: aniieralyndbe eelopany@avers;

tertiary am | T4 1 X . |l e I g, ) e
surfactants %e@%i#ﬁ%%%#%ﬁ%ﬁ%&l} %Pe?dlij%ﬁr/ IE%' t ?‘21 e@&%%gsg}' P (of
Shi n- Et su Chiegj €alr, ex&aple | tal chatiBaliyf,| and énic Ky sdwd dagphd®eridtd. ), F
Top (of Tokem Products Co. , Ltd.) , Megafac (of Dainippon |Ink and

Cheni cal s, IFieltycongharrd (F LRt MR bAFed fukActaRahi G@uard and Surf

| on (of ahi da ad-tE ) | 5 fjfﬁ:ﬁ #%@VB Emﬁ%- -
Ltd.), aﬁz SoIspe?§%§§Qﬁe%§é§ﬂE?%iﬁ%ya%ﬁ%§%#) eggmg r cfg%ts ;gﬁe used
al one or in aboyl nethers saich vas opohyposeye thnel eme uldungl técheny f act ant i s

preferably 50 parts 25 or |ess by weight, npre preferably 0 to 30 parts by
wei ght baséQPi&PﬁXﬁFE%&?%eb@t%ﬁﬁ te§#ng%P%d? ¥9ﬁ¥e¥¥§f%P%a?}@¥6luble

resin Any al kghdr SObSHY ExyEEMPLERY PEkHENERPL {&enePs abkahissol uble resin in

the present inventionif 1t serves as a binder for the colorant (A) and has
sol ubi l'ity ipokyoxigethvpene vihi @¢tyiphenyll i ethére akdcpobyexyethypené a col or

L1 er Bodeth o OSEear AR Sl Al P el ablae Pyl kell, el gper- 1
particul arl ypo1¢éetipbéye 2gTpeel YAEL abtfte bond eHS1yEEhYDeRE gLPpebOXYI
group-contai ni ng copolymer” hereinafter) of an ethylenical?y unsat ur at ed
nonomer havi@gstearate; sorbitan fatty acid esters; fatty acid modified
polyesters; tertiary amine modified polyurethanes; and
polyethylene imines. These surfactants are available on the
15 market under the trade names of KP (of Shin-Etsu Chemical,
Co., Ltd.), Polyflow (of Kyoeisha Kagaku Co., Ltd.), F Top
(of Tokem Products Co., Ltd.), Megafac (of Dainippon Ink and
Chemicals, Inc.), Florade (of Sumitomo 3M Limited), Asahi
Guard and Surflon (of Asahi Glass Co., Ltd.), Disperbyk (of
20 BYK Chemie Japan Co., Ltd.), and Solsperse (of Avecia Co.,
Ltd.).
These surfactants may be used alone or in combination
of two or more.
The amount of the surfactant is preferably 50 parts
25 or less by weight, more preferably 0 to 30 parts by weight
based on 100 parts by weight of the colorant.

(B) alkali-soluble resin
Any alkali-soluble resin may be used as the
30 alkali-soluble resin in the present invention if it serves
as a binder for the colorant (A) and has solubility in a
developer which is used in the development step of a color
filter production process, particularly preferably an alkali

developer. 1t is preferably an alkali-soluble resin having



at | east one carboxyl group (to be referred to as "carboxyl 5
group- cont ai ni ng unsaturated nononer"” hereinafter) and other

copol ynmeri zabl e ethyl enically unsaturated nononmer (to be referred to as
"copol ynmeri zabl e unsaturated nononer” hereinafter). Exanples of the

car boxyl group-containing unsaturated 19 nononer include unsaturated
nonocar boxylic acids such as (nmeth)acrylic acid, crotonic acid,

a- chl or oacr \@ ic@rREXY lagroud nip@ftd adiar 1y preferabdy @ copedyyerc (&9 ds and

ey Ges ol A Ao T o G UM o AL 21

I taconi c aci o? aconi ¢ anhydri onic acl anhydri de

and nesaconieminkf 18R bir & ethyldnicailgxhsatachtdsdwonditet W€y nore
carboxyl groups and anhydrides_thereof; nono[ gneth)acryloxlox al kyl ] esters
of a pol ycarBoXpast QBRICARRPRYLIIRCER (s Bechebexyedgte s CQIé?xé’sl

nmonol[ 2- ( get 1 yet hyl é%gﬁ; " .

mno[z-(%t %%{glﬁlﬁ%r&%&p t a%ée‘q%ﬁen%no Heth %f(:E?/TI)atae%dof a

pol yner haviotther capbaymerdrzabpeasichy ke /el Dy ngatur atie dondhomer nfiteal s such

as w- car boxypol ycapro| act one ppno(reth)acrylate. Qut of these carpoxyl
ﬁﬁfg%ﬁ%rta‘i&? 220

gr oup- cont ai iz abls IS Ay TA 84 JIRAMET ) succi nat e
and nmono( 2-@pcked RyERYEL hyl ) phthal ate are available on the nmarket under
the trade nanes of M 5300 and M 5400 (of Toagosei Chemical I|ndustry Co.,
Ltd.), respecti velBranfilesbivEhe sarboxly Logooywp coon bain igg wmsaturstedl 30

he. copdlymMiianie iids PR MR tRO R b L R oRBounds

such as SYr Gieen ) &e#FL1Y ¥l Cofot8n YL BEAP) HEUR ofollodyhlie] 4608 ana

p- vi nyl t ol uene, p-chlorostyrene, o-mnmethoxystyrene, 10 n¥Fnethoxystyrene,

p- met hoxyst yetmramic acidl: pangatueatsd dieanbexyhici asideandlanivdnidaser ,

p-vinyl benzy%ﬁ@{@é/% such as maleic acid, maleic anhydride, fumaric acid,
itaconic acid, itaconic anhydride, citraconic acid,

15 citraconic anhydride and mesaconic acid; unsaturated
polycarboxylic acids having three or more carboxyl groups
and anhydrides thereof; mono[ (meth)acryloyloxyalkyllesters
of a polycarboxylic acid having two or more carboxyl groups
such as mono[2-(meth)acryloyloxyethyl]lsuccinate and

20 mono[2-(meth)acryloyloxyethyl]phthalate:; and
mono (meth)acrylates of a polymer having a carboxyl group and
a hydroxyl group at both terminals such as
w-carboxypolycaprolactone mono (meth)acrylate.

Out of these carbbxyl group-containing unsaturated

25 monomers, mono(2-acryloyloxyethyl)succinate and
mono(2-acryloyloxyethyl )phthalate are available on the
market under the trade names of M-5300 and M-5400 (of Toagosei
Chemical Industry Co., Ltd.), respectively.

The above carboxyl group-containing unsaturated
30 monomers may be used alone or in combination of two or more.
Examples of the copolymerizable unsaturated monomer
include aromatic vinyl compounds such as styrene,
o-methylstyrene, o-vinyltoluene, m-vinyltoluene,

p-vinyltoluene, p-chlorostyrene, o-methoxystyrene,



et her, o-vinyl benzyl glycidyl ether, mvinyl benzyl glycidyl ether and

p- vi nyl benzyl gl yci dyl ether; indenes such as 5 indene and 1-nethyli ndene;
unsat urated carboxyl ates such as nethyl (neth)acryl ate, ethyl
(meth)acrylate, n-propyl (neth)acrylate, i-propyl (neth)acrylate, n-butyl
(meth)acrylate, i-butyl (neth)acrylate, dec-butyl (meth)acrylate, t-butyl
(meth)acryl ate, 2-hydroxyethyl 10 (meth)acrylate, 2-hydroxypropyl

(et h) acr y| & dnetRIRAENREAR o BN RV HEFEANR o, 0 - XNk ReRANe thyl
(meth)acryl - hy« C €,m_

(met h) acryl Zét"gf,‘ergﬂ %W%%%&{/ﬁ@f bée%ﬂzy ‘ (pneﬁ%%ﬁ%é(%%}ohexyl
(met h) acryl ad€hemphempinyllbemmtlylaoeidyl eth2znremhoipgtihgn Ay lycicwl at e,

2- phenoxyet hyl (et h)acry| ate, nethoxydj ethyl ene glycol (neth)acrylate,
e howyt 11 et 3SR VROt ORI BTG K b7 L TRATHRRG phAGR e e ot

(et h) acikyl air?aermetamxyd;}]@fﬁyﬂﬁasne I%&%Htr%fﬂaééﬁl Bar¥byT ateSORRER S

(meth)acrylate, 20 dicycl opentadi eny net h) acryl at e,
2- hydr oxy- 3-meéehmpk y(metly) adreldadecrethye amethy) acey bate pomegpnepnd acr yl at e;

nsat urat ed am noal kyl. car boxyl at e [ 2- ani noet hyl th)acryl ate,
2 di et hyl anf’h%’gi%ﬁgyj(%% h)ﬁ%ﬁ’?‘i’%f]e, ?’ge’g‘hf%%wﬁ%‘iﬁ (%‘}/‘Fﬁgf yl ;t e, Vs
2- di met hyl anj mops payty 1484 h) ARl e(mStRASSPILRY| sé8EbpLr Yl ate and

3-di met hyl am nopropyl™ (neth)acrylate; unsatdurated glycidyl” carboxyl ates
such as gl yc(mgth)geryigter yt dbetyli (pethjaciyla teonpdunvidrexyéethyl
(meth)agrylopitrile -chlorpacrylonitrile and vipnylidene 30 cyani de;
unsat urg“t(%d Qwéléta%{%a}]ag%, (%ﬁ%‘&ﬂ?’é‘ﬁﬁ’%’e, m Fl&ﬂ%%?%i%ﬁ?r am de and
N-2- hydr OXye?.fMdf@ﬁfd@i@ﬁﬂ' ahié €12) actysatel| at agyardbLesutyth as nmal ei mde,

N- phenyl mal ei m de an N-cycl ohexyl mal ei m de; vinyl carboxyl ates such as
vinyl ~acet af®etl) agFry i ohRBAToXiDRtBLt (Petl) 2eEYIakel 11 benzoate;

unsaturated glRelS PGt ds Vhovh) FBEPYLtEI 8l1y1 (meth)acrylate,

benzyl (meth)acrylate, cyclohexyl (meth)acrylate, phenyl

15 (meth)acrylate, 2-methoxyethyl (meth)acrylate,
2-phenoxyethyl (meth)acrylate, methoxydiethylene glycol
(meth)acrylate, methoxytriethylene glycol (meth)acrylate,
methoxypropylene glycol (meth)acrylate, methoxydipropylene
glycol (meth)acrylate, isobornyl (meth)acrylate,

20 dicyclopentadienyl (meth)acrylate,
2-hydroxy-3-phenoxypropyl (meth)acrylate and glycerol
mono(meth)acrylate; unsaturated aminoalkyl carboxylates
such as 2-aminoethyl (meth)acrylate, 2-dimethylaminoethyl
(meth)acrylate, 2-aminopropyl (meth)acrylate,

25 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

30 cyanide; unsaturated amides such as (meth)acrylamide,
o-chloroacrylamide and N-2-hydroxyethyl (meth)acrylamide;
unsaturated imides such as maleimide, N-phenylmaleimide and
N-cyclohexylmaleimide; vinyl carboxylates such as vinyl

acetate, vinyl propionate, vinyl butyrate and vinyl



vinyl ethyl ether and allyl glycidyl ether; aliphatic conjugated di enes
such as 1, 3-butadi ene, isoprene and chloroprene; and macronononers having a
nono( et h)acryloyl 5 group at a terminal of a polyner nol ecular chain such
as polystyrene, polynethyl (meth)acrylate, poly-n-butyl (nmeth)acrylate and
pol ysi | oxane. These copol yneri zabl e unsdtflurat ed nononers nmay be used al one
or in conbination of two or nore. 10 The carboxyl group-containing copol yner
i n the presdfinzaahntynaturgied @dNLs SuBpAy eyl aniéhYbf%th@U to as
"car boxyl 71C0 ni R I (B1)+" n a carboxyl

gr oup- cont alvﬁi ] uér};s lur egcpr?glr%%ly(l lo‘41e cb?']lf:oé?rgprl st ng j(%e?%%cryl ilc acid

as an essentdal juddtdd olistientsudtd £l Bradutadiedeasisspeon@eand sel ect ed
from the group consi sting of nono[ 2- (et h)acryl oyl oxyet hyl]succi nate and
w- car boxypol QH%%@%HBG#@F‘H?Q@F?F AViRg § perg(metdyacryiowe| ect ed

fromtheggr Y, t
2- hydr oxyet ﬁ%po"f&rm@% rg{ eé,:IE J I ylpgﬁgﬁ% ?éér%/ %ﬁﬂ a%?]ézdy %urret h?acryl at e,
gl ycer ol mpmxymtt:mm ylm:egmé‘trQEnmmmmyteat@pIy@lwmtymcr ononormer

and pol yrret h e hacr | ate nacronononer. Illustrative exanples of the

car boxyl é?% ?ﬁrﬁ‘%cﬁf&%’é“ﬁﬂ? i ncl ude a copol ymer of (neth)
acrylic acid and 6BBLphasiyLaie, rfs%ocql RbnohdBL May?b Wdea aci d

and benzyl (neth) acryl a?eﬂgcg%o]eymar - %ﬁrylflg acl ay’i ﬁ (foxyet hyl

(met h) acryl aakomendor anzcycbmlémtu)cmrqﬁ atwso Q:melyerer of (rret h) acrylic acid,

30 met hy| th late and. pol yst | f, (meth
T e B e SRR LOPRMIEL, e (™t

MBCT OMDNONET § n$OREL ¥iB s Pref S4B RCA yédﬁo hér O 23d ﬁé?éf})@&% ajg and
pol ystyrene macronononer, copolymer of (nmeth)acrylic acid, benzyl 12
"carboxyl group containing copolymer (B1)”" herelnafter) of
(a) a carboxyl group-containing unsaturated monomer
component comprising (meth)acrylic acid as an essential
15 ingredient and optionally at least one compound selected from
the group consisting of
mono[ 2- (meth)acryloyloxyethyl]succinate and
w-carboxypolycaprolactone mono(meth)acrylate and (b) at
least one selected from the group consisting of styrene,
20 methyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate,
allyl (meth)acrylate, benzyl (meth)acrylate, glycerol
mono(meth)acrylate, N-phenylmaleimide, polystyrene
macromonomer and polymethyl methacrylate macromonomer.
Illustrative examples of the carboxyl
25 group-containing copolymer (Bl) include a copolymer of
(meth)acrylic acid and methyl (meth)acrylate, copolymer of
(meth)acrylic acid and benzyl (meth)acrylate, copolymer of
(meth)acrylic acid, 2-hydroxyethyl (meth)acrylate and
benzyl (meth)acrylate, copolymer of (meth)acrylic acid,
30 methyl (meth)acrylate and polystyrene macromonomer,
copolymer of (meth)acrylic acid, methyl (meth)acrylate and
polymethyl methacrylate macromonomer, copolymer of
(meth)acrylic acid, benzyl (meth)acrylate and polystyrene

macromonomer, copolymer of (meth)acrylic acid, benzyl



(meth)acryl ate and pol ynet hyl nethacryl ate macronononer, copol yner of
(meth)acrylic acid, 2-hydroxyethyl (neth)acrylate, benzyl (neth)acrylate
and pol ystyrene macronononmer, copolynmer of (neth)acrylic acid, 5

2- hydroxyet hyl (neth)acrylate, benzyl (nmeth)acrylate and pol ynethyl

met hacryl at e macronononer, copol yner of 1Z(neth)acrylic acid, styrene, benzyl

Emrrﬁg[])za((:%![ ?[t e SU%&?"’I’}L pUen)r%ﬂrqal ei mI deE f:lopol ?{mer ,Yf (m;;[itah acryl Ifl;:ﬁ?gglr3| e
and N phenyldgyigiede o€ Qi tHRIcr8f11d R 2 Hydr 3§ dthyl

nmono[ 2- (et h) acryl oyl oxyet hyl ] succi nate, styrene, allyl “(nmeth)acrylate and
N- phenyl mal dimetds),acxyis teebearfzy) naebhdaodylataiahd giolwatyrdrenzy|

(et h)acryl ate, 15 gl ycerol no( met crylate and N-phenyl mal ei m de, and
copol yner of’“a(q%qtrfﬂr%é‘}c/%ﬁl i CRT Mo?a?(%%@‘gcﬁ%fé’ S ne

nmono( et B) ackHyatrexyid BHYEIN § me¥HACr f1Rd)) Hendat metH Yo Plate and

nono( et h) acryl ate and N-phenyl mal ei m de. The content of the carboxyl

gr oup- cont aiRfkane thy ly mefhacreks th MaRmomanamesr ¢ faradymest - cont ai ni ng

above cont erfi B AR AASL Svell! SRLEE Bk St adl M, 000, of

t he obt ai nedN+pithratlintdll e Ieide | | SIS I AineEly) deEricargeden the content
is 25 higher than 50 wt% the solubility in an al kali devel oper of_the
radi ati on se&AQ 3 (RYHHRTEY IV IANY eidebnsucstinatgh. stagrene eRgr2¥hhen t he

conposi {inon V. ]ﬁéwt | B | | gper d layer may
fall of Tlof roﬁ?‘?ﬁ@ %fj tra‘%{meéﬁ%ﬁg ﬁéﬂll"fanﬁ%\éﬁ%’e coqﬁcihﬁg&%%i?ed | ayer may
be roughened(meth JaerywkEighicid¥er age nol ecul ar weight in terms of

pol ystyrene (to be referred to as "MV hereinafter) neasured b el
per neat i on c'é‘f?rl:ﬂ‘r[a%'o %Hh&ﬁ?’@g@%’fﬁqsz ‘%F\”é?ﬂr.‘at%eﬁm%fﬁ of the

al kal i - Sol Ubj e f1Pfd dicy Tt iCarid Q¥ ey INEIEiRIud S B8 BfridH YoiS: 000 to
300, 000, nore preferably
(meth)acrylic acid, styrene, benzyl (meth)acrylate,

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

The content of the carboxyl group-containing

20 unsaturated monomer in the carboxyl group-containing
copolymer is preferably 5 to 50 wt%, more preferably 10 to
40 wt%. When the above content is lower than 5 wt%, the
solubility in an alkali developer of the obtained radiation
sensitive composition may lower and when the content is

25 higher than 50 wt%, the solubility in an alkali developer
of the radiation sensitive composition may become too high.
As a result, when the composition is developed with an alkali
developer, the colored layer may fall off from the substrate
and the film surface of the colored layer may be roughened.

30 The weight average molecular weight in terms of
polystyrene (to be referred to as "Mw” hereinafter) measured
by gel permeation chromatography (GPC, eluting solvent:
tetrahydrofuran) of the alkali-soluble resin in the present

invention is preferably 3,000 to 300,000, more preferably



13 5,000 to 100, 000. The nunber average nol ecul ar weight in ternms of

pol ystyrene (to be referred to as "M" hereinafter) neasured by gel

perneati on chromat ography (GPC, eluting solvent: 5 tetrahydrofuran) of the
al kali-soluble resin in the present invention is preferably 3,000 to

60, 000, nore preferably 5,000 to 25,000t3 1 n the present invention, by using
this alkali-soluble resin having specific Mv and Wh, a radiation sensitive
10 conposit i%rp(}%vi?%gl%(c%q(?ent devel opability is obtained. This conposition

can provide pixel spand AU dBlidd mdiadiiar FesHP Hatd efge and

hardly produces the residue, stain or filmresidde on the substrate and
| i ght screerpolys$tyreene dft oabe wresbgpusatitpas i"¥n " chereinativetr ppeasurelt The

MV Mh ratio of t alkali-soluble resin in th resent.invention is
preterably 1% S Bertesrirn guronstodianhy | (orde SRatind ShbERET bn, the
above al lsal | tSOFARy@rof @SAMP JFB¥hBCa SLIH A ONEE resiGPRAI fIRd igHesdnt WO or
nore. 20 The anpunt of the alkali-soluble resin in the present invention is

preferably lbinventiouoipaprefenabiy ght 000t 6hr Qs apdye 2prefesdiolypart s by
wei ght based 0{)1 %Ogop%gt&)gy wei ght of the colorant (A). Wen the anount of
the alkali-2600I 80 re21%°7s smalier than 10 parts by weight, 25 alkali

devel opabi l ity mayrd ewerprésemt Sindiehtdlont, ey fdiflg tRSE HikAmy- S¥Ayyieduced on
the substrate and light screening |ayer of an unexposed portion. Wen the
amount is | aFgein Rawhng speolipiet¥wpgnddighta ¥xadiebhernseRsibhvef the

oLt orlag DEERBSRLEL A B Lo TR od oI P L5 bbr R, et ove
conbi nati on This pemplosittiicmean proviete pide I® rfdIa @l adlehate g ey iy
pol yfuncti onglshrg)lpl()) rg%rttierxl:r;[ gceig%r gggnﬁalj’g]}g{e IEJJ[J':io(c)i?Jces the residue, stain
or film residue on the substrate and light screening layer
of an unexposed portion during development.
15 . The Mw/Mn ratio of the alkali-soluble resin in the
present invention is preferably 1 to 5, more preferably 1
to 4.
In the present invention, the above alkali-soluble
resins may be used alone or in combination of two or more.
20 The amount of the alkali-soluble resin in the present
invention is preferably 10 to 1,000 parts by weight, more
preferably 20 to 500 parts by weight based on 100 parts by
weight of the colorant (A). When the amount of the
alkali-soluble resin is smaller than 10 parts by weight,
25 alkali developability may lower, or a stain or the film
residue may be produced on the substrate and light screening
layer of an unexposed portion. When the amount is larger
than 1,000 parts by weight, the concentration of the colorant
becomes relatively low, whereby it may be difficult to

30 achieve the target color depth of a thin film.

(C) polyfunctional monomer or a combination of
polyfunctional monomer and monofunctional monomer

The polyfunctional monomer in the present invention



14 is a nononer having two or nore polynerizable unsaturated bonds.
Exanpl es of the pol yfunctional nononer include di(neth)acrylates of an

al kyl ene glycol such as ethylene 5 glycol and propyl ene glycol;

di (nmeth)acryl ates of a pol yal kyl ene gl ycol such as pol yethyl ene glycol and
pol ypr opyl ene gl ycol; poly(neth)acrylatéé of a polyhydric alcohol having 3

or nore hydroxyl gro di c rbox lic_aciq nodifi products thereof
such as gl yc& i%h ﬁ%ﬂ?ﬂ%ﬁ %@Wﬁ?ﬂolﬁpbﬁ n@?rﬁeﬁPiEW?FﬁFngF Jpgaturated

di pent aeryt lygdadl; ol i go(neth)acryl ates such as pol yester, epoxy resin,
urethane resin, alkyd resin, silicone resin and spiran resin;

di(neth)acrylatesEQBm@lp@IpﬁeﬁhnaQQQyﬁwﬂqﬁﬂqneﬂI@mmmpraﬁndindeterninals

such as poly tadl haV| dr oup. at bot m nal s,

pol yi sopr ene Ja(é"ft 5’ c’?r oeia/l g?aonupa% feor}(;% t?jjt%c%f% hsoq ‘%%’rﬁ rb‘? ol act one
havi ng asWCb’l@?%l O Yrapy Tt é]@fdﬁlna@l(tﬁélﬂﬁddz%{l?at(é@td”ﬁ a

acryl oyl oxyet hyl ] phosphate. Qut of these pol yfunctional nononers, 20

pol y( net h) acﬂ%ﬁl Hyylsney Py Fueh A Aty Irpes Q)]FYCFﬁ)]F eandydr oxy!

g;glrjfgfi ?Pgd%ﬁrlﬁ%%%apl&%%fﬂ@& acty a&nggr]c?errrse yI 0 prﬁ&grri%d =

trimethacryl&leoho Paidaaig/trdd alord iMRIMY:Aile grripsaaind [@ildarbodylic
trlrrethacrylatﬂeé pentaer thritol tetraacrylate, pentaerythrltol

t et r amet hacr%‘F RFAYTE S othe SHGYY | 38 GL¥FYEMR aer yt hri t ol

t ] t I I
Eggaﬁgfhggf; ate aﬁ%ﬂkgﬁggﬁﬁgy p%%%%%eﬁ% E§M1%%§ﬁaﬁé§§%ﬁ ggﬂfgbﬁulas (3)
and (4). 15 ryROCHOCRE &5 GO HIEHa*Y (Bgsin,

urethane resin, alkyd resin, silicone resin and spiran resin;

di(meth)acrylates of a polymer having a hydroxyl group at
both terminals such as poly-1, 3-butadiene having a hydroxyl

15 group at both terminals, polyisoprene having a hydroxyl group
at both terminals and polycaprolactone having a hydroxyl
group at both terminals; and
tris[2-(meth)acryloyloxyethyl]phosphate.

Out of these polyfunctional monomers,

20 poly(meth)acrylates of a polyhydric alcohol having 3 or more
hydroxyl groups and dicarboxylic acid modified products
thereof are preferred, as exemplified by trimethylolpropane
triacrylate, trimethylolpropane trimethacrylate,
pentaerythritol triacrylate, pentaerythritol

25 trimethacrylate, pentaerythritol tetraacrylate,
pentaerythritol tetramethacrylate, dipentaerythritol
pentaacrylate, dipentaerythritol pentamethacrylate,
dipentaerythritol hexaacrylate, dipentaerythritol
hexamethacrylate and compounds represented by the following

30 formulas (3) and (4).



CH20COCH-CH2 CH3 CH3 CH20COC= CH2 H2C=CCOOCH2 C- CH2OCOCH2CH2COCH (4)
CH2OCOC=CH2 CH3 5 Qut of these, trinethylol propane triacrylate,
pentaerythritol triacrylate and dipentaerythritol hexaacrylate are
particularly preferred because they provide a colored |ayer having
excel l ent strength and surface snoothnddss and rarely produces a stain or
the filmresidue 10 on the substrate and |ight screening |ayer of an
unexposed portion. The above pol \CHBOCQG@H-BQHMErs my be used al one or
i n conbination of two or nore. The| anobunt of the polyfunctional nononer in
the present 1H,0F=QHQOOCH,yefCabCHEOCOOH, OB, CODHWei gh3) nore
preferably 20 to 300 parts by wei ght based on 100 parts by weight of the
al kal i -soluble resin (B). Wen theCH@@O@H:z:EHQoI yfuncti onal nononer is
smaller than 5 parts by weight, the strength and Surface snoot hness of the
colored |l ayer may 20 deteriorate and when the anDunt is | ar ger than 500

parts by weight, alkali developability may | ower, a stain or the film
resi due may be produced on the substrate Ilght screenlng | ayer of an
unexposed portion. In the present inventi 3a conbi nati on of the 25

pol yfuncti onal nononer nd a nonof cthg r having 16 one

pol yneri zabl e unsaturé% 3 bond na§fgb es of the above

nonof unct i onal nDnone y nt ai ni ng

unsat ur at ed norld %@ggdizyél zm@&é&ézéﬂ'&&%gﬁers (diuner at ed
for the 5 above aI kaI | -sol ubl e res n 2 é N- (et h) acryl oyl nor phol i ne,

N-vi nyl pyrrol i done, N-vinyl - E-cap rC|aIIy

CH,

5 oOut of these, trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol
hexaacrylate are particularly preferred because they provide
a colored layer having excellent strength and surface
smoothness and rarely produces a stain or the £ilm residue

10 on the substrate and light screening layer of an unexposed
portion.
The above polyfunctional monomers may be used alone
or in combination of two or more.
‘The amount of the polyfunctional monomer in the present
15 invention is preferably 5 to 500 parts by weight, more
preferably 20 to 300 parts by weight based on 100 parts by
weight of the alkali-soluble resin (B). When the amount of
the polyfunctional monomer is smaller than 5 parts by weight,
the strength and surface smoothness of the colored layer may
20 deteriorate and when the amount is larger than 500 parts by
weight, alkali developability may lower, or a stain or the
film residue may be produced on the substrate and light
screening layer of an unexposed portion.
In the present invention, a combination of the

25 polyfunctional monomer and a monofunctional monomer having



avai |l abl e M 5600 (of Toagosei Chem cal Industry Co., Ltd.). These

nonof uncti onal nononers nay be used alone or in conbination of two or nore.
10 The amount of the nonofunctional nmononer is preferably 90 wt% or |ess,
nore preferably 50 wt % or | ess based on the total weight of the

pol yfunctional nononer and the nonof unctdfonal nmononer. Wien the anount of

the nonofunctional nononer_is |arger than 90 wt% the strength 15 and
surface smo@thRLTERIFARM é?lfﬁﬁl&ﬂ?ﬁded’qrﬁiyé?aw $®dne unsatisfactory.

The total amount @ SOLY ¥RELA0EGE MBHWHTRIc O hd D GnorBHMY Sli%gtlh%a'

nmononmer in the present invention is preferably 5 to 500 part y weil ght,
nor e pref er diilesaBovecdbBHfL gaotup-oynheigihng lmasadt wra tE@npaonsryandei ght of

the alkali-soluble resi B) . en the above total anount_i simal | er than
5 bar s by RARSHITSTEEATHS AT HHP SR MRAPIa S SHIREA A (F0F c1or od | ayer
may det ei OrgR 234 KA14N @b 1ledtakiAN@Nt Ni-3 ﬂe%hg%rqr&'i%%lm(}p&%ﬁti%ebj

wei ght, al kali 25 developability nmay lower, or a stain of the filmresidue
may be prodicechyrpyime Kidsie ale vamg l-E ghapsol achamgahd wemmeircial iynexposed

portion. (D)_optj i.cal rator 30.The c onen i n_the present
i nvention i 4 lllrag@s? mg’é@%oﬁg?@'c ?a%'%%‘?’cgf“ea'&r?@ﬂg% u?%f‘&%%d' fl?t%m)t‘he gr oup
consi sting of CONPAEYE moRRIFRNVILiOMhalymbRémePs Vifay Velsdd aidheddhd i) (tO
be referred to as "carbazol e conpound (DI )" hereinafter). The conponent (D)

i s a conponegemiinationred tWo errmeifeal capable of initiating the
R T i R T P s
radi ation, cé@rgad od0N1RESGUNBker PYSfOFrably B wtd branpkesbaéed hen ldHeear ,
branched or cyclic alkyl group having 1 to 12 carbon atons represented by
Rl, R2 and Reoi@l weight of the polyfunctional monomer and the

monofunctional monomer. When the amount of the

monofunctional monomer is larger than 90 wt%, the strength

15 and surface smoothness of the obtained colored layer may

become unsatisfactory.

The total amount of the polyfunctional monomer and the
monofunctional monomer in the present invention is
preferably 5 to 500 parts by weight, more preferably 20 to

20 300 parts by weight based on 100 parts by weight of the
alkali-soluble resin (B). When the above total amount is
smaller than 5 parts by weight, the strength and surface
smoothness of the colored layer may deteriorate and when the
total amount is larger than 500 parts by weight, alkali

25 developability may lower, or a stain or the film residue may
be produced on the substrate and light screening layer of

an unexposed portion.

(D) optical radical generator

30 The component (D) in the present invention is at least
one optical radical generator selected from the group
consisting of compounds represented by the above formulas
(1) and (2) (to be referred to as “"carbazole compound (D1)”

hereinafter). The component (D) is a component which forms



the formulas (1) and (2) include nethyl group, ethyl group, n-propyl group,
| - propyl group, n-butyl group, i-butyl group, sec-butyl group, t-butyl
group, n-pentyl group, n-hexyl 10 group, n-heptyl group, n-octyl group,
n- nonyl group, n-decyl group, n- undecyl group, n-dodecyl group, cycl opentyl
group and cycl ohexyl group Exanpl es offthe |inear, branched or cyclic

al kyl group_ hawv.ng.,l t car) on q rep sent R4, RS ar I ncl ude
15 met hyl gPod dlé%ﬂyFagF &%ﬁn%dpgu ©i pBﬁ ¥16F3&8n Q3 Gﬁgl group,
i -butyl gr Olalbov%e@ompbﬂen&r qmg thrwghl e&b@'él&re RoPealy htdbauBuch AeXY!
group, cyclopentyl group and cyclohexyl group. Exanples of the |inear,

br anched orV@ﬁquﬁzﬂﬂ@$@¢ﬂon20udﬂG@W1Wémtngaﬂlﬁé19noaﬁb6nué¢§ﬁwloéetof t he
substltuents_, tlor;le ? esq;rlﬁsa%n g, %1@% R3, R4, R5 and R6
presen by

and the subs Alenty group '’r R1 and R2 include

met hoxy group, et h]:&)a)hpngU@f mrepmnear g5fached off 6PEXYcHIRAL ghirolpt OXY
group and t-butoxy grou 25 Exanpl es of the hal ogen atiom incl ude, fl uorine
atom and cHiaHNek lateml 2ERaFpPBsabeme hEepragented tindhied Rorarg R dnal ky!

group havi r & )0 h t phenyl
group reprers)tglr‘latlegg.gl?/ll&g gi)g %&) c)l 3 € ﬁrr]g{ehﬁ?aﬁﬂgiu%é&% %hyl éQ%u

n- propyl gr ayprdpydr gwhpgr:mprowbgwhpgrm*mltﬂndrbubutwb@tpm@roﬁbese
substituents may be existent alone or in conbination in each al kyl group
and each phéiffi~-Tttallp IHRMR n {1 EHo\E TR mA-ReYHL eﬂTcPl(PZ) ek erably a

18 net hyl WD, At I 1ﬁ“§’ tyl
group o?“phg%yl grgug¥bﬁgiQﬂﬂﬁﬁgfgrg%%?lgs rogeﬂbﬁg ?égﬁgfﬁngc?H ,

et hyl group, gmlm,oplyhm@lewp, groppopyl—dogeoyb greup} \dyaranen tyil geioipl gr oup,

n- hexyl grou roup or n-octyl group. R3 is preferably a
hydr ogen Aaﬂd cyclo enyyl gg LP

Examples of the linear, branched or cyclic alkyl group

having 1 to 6 carbon atoms represented by R*, R® and R® include

15 methyl group, ethyl group, n-propyl group, i-propyl group,
n-butyl group, i-butyl group, sec-butyl group, t-butyl group,
n-pentyl group, n-hexyl group, cyclopentyl group and
cyclohexyl group.

Examples of the linear, branched or cyclic alkoxyl

20 group having 1 to 6 carbon atoms out of the substituents for
the alkyl group represented by R!', RZ, R®, R*, R® and R® and
the substituents for the phenyl group represented by R! and
R? include methoxy group, ethoxy group, n-propoxy group,
i-propoxy group, n-butoxy group and t-butoxy group.

25 Examples of the halogen atom include fluorine atom and
chlorine atom.

Examples of the linear, branched or cyclic alkyl group
having 1 to 6 carbon atoms out of the substituents for the
phenyl group represented by R' and R? include methyl group,

30 ethyl group, n-propyl group, i-propyl group, n-butyl group
and t-butyl group.

These substituents may be existent alone or in
combination in each alkyl group and each phenyl group.

R! in the above formulas (1) and (2) is preferably a



atom nethyl group, ethyl group, n-propyl group, i-propyl group or n-butyl
group. Further, H4, R5 and R6 are each preferably a hydrogen atom nethyl
group, ethyl group, n-propyl group, i-propyl group or n-butyl group. 10
Preferred exanples of the carbazole compound (D) in the present invention
include 1-[9- ethyl 6- benzoyl - 9. H. - car bd®ol - 3-yl | - nonane- 1, 2-

nonane- 2- oxi

L6 et by - B oGP B kb 957U RIRFRh SR f5PEopTL 9ronD.

nonane- 2- OXHﬂRnﬁhﬂQ@&%h@ or phenyl grou R? is preferably a hydrogen
1-[ 9- et hyl - 6- benzoyl - 9. H. - car bazol - 3-yl pentane 1, 2-
pent ane- 2- 0@4a8. onlﬁ?éIYd{ group, ethyl group, n-propyl group, i-propyl

I e S AR s e e

et hane- 150napereyd bebﬁpacbﬁn octyl group R’ is preferably a hydrogen
1-[9-et hyl - 6-(2-net hyl benzoyl )-9. H -carbazol - 3-yl ] -
et hane- 1- onébqMe q%igéﬁqpup, ethyl group, n-propyl group, i-propyl

1-[9-et hyl @Eﬂﬁf I bazgl 6
yl][ etGha%e |€b-0n£XI me- é%g@@/o te a%d)r“u%tﬂercah TR ahd'R® are each

1-[ 9- n- but yIprfefieratily | banpddderd. dtoncammiAnt : 33nddp, ethyl group,
et hane- 1- oneoxi nme- C)benzoate Qut of these carbazol e conpounds (D),

1- [ 9- et hyl - B{EEIRYhyFER#D0yHPEPRYL GHWE AT A Yty RETOuD-
et hane: ioOneox e 10 AR Sl 64! BHEIPBAESLE Londbi e (PP A

I nvention, the above carbazole “conpounds (D) be used al one or 1In
conblnatlontﬁetpmﬁsentrmnvﬁntxpnkmnqimﬁ@nt |nvent|on t he carbazol e

compound, (0] 1498 % SESHR £ S HLIEEIA P gt el Tectcnl
bi i m dazol e Wm@ma&eﬂmepne mal n
1-[9-ethyl-6-benzoyl-9.H.-carbazol-3-yl]-nonane-1,2-

15 nonane-2-oxime-O-acetate,
1-[9-ethyl-6-benzoyl-9.H.-carbazol-3-yl]-pentane-1,2-
pentane-2-oxime-O-acetate, :
1-[9-ethyl-6-benzoyl-9.H.-carbazol-3-yl]-octane-1-
oneoxime-O-acetate,

20 1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl]-
ethane-1l-oneoxime-O-benzoate,
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl]-
ethane-1-oneoxime-0O-acetate,
1-[9-ethyl-6-(1,3,5-trimethylbenzoyl)-9.H.~carbazol-3-

25 vyl]-ethane-1l-oneoxime-O-benzoate and
1-[9-n-butyl-6-(2-ethylbenzoyl)-9.H.-carbazol-3-yl]-
ethane-1-oneoxime-0O-benzoate.

Oout of these carbazole compounds (D1),
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl]-

30 ethane-l-oneoxime-O-acetate is particularly preferred.

In the present invention, the above carbazole
compounds (D1) may be used alone or in combination of two
or more.

In the present invention, the carbazole compound (D1)



5 skeleton represented by the followng fornula (5-1), (5-2) or (5-3),
benzoi n conpound, acetophenone conpound, benzophenone conpound, a-di ketone
conmpound, pol ynucl ear qui none conmpound, xanthone conpound, phosphi ne
compound and triazine conpound. ~N (5-1) ::CN NN, N (5-2) V)4- N'-~k
NN, N (5-3) 10 Exanples of the above 4% i m dazol e conpound i ncl ude
2,2'-bis(2-chlorophenyl)-4,4",5,5 -tetraki s(4-

et hoxycar bof@avpenysed in qanjunsdAsne with other optical radical
2,2'-bis(2-2§q&ﬁﬂﬂﬁﬁ¥l)44,4',5,5'-tetrakis(4 15

et hoxycar bo 7] phenyl)™-1, 2' -bi i m dazol e,

2, 2' -bi s(2-chl or opxafiplesdo’ t1oe Zbdvel bahbenyptical -rddilddaldazalksator
'-bis(2, 4-dich| orophenyl)-4,4",5,5 -tetraphenyl-1,2"- biimdazole, 20
'~ bi s(2, Avhyde d?b‘ﬂﬁé%ﬂﬂ‘)l-etl,‘lpf'}ﬁﬂ@d tha¥ifpgh ety | Legs b Pne i ni dazol e,

2

2

2' - bi sgE2- ]gﬁﬁgnﬁp - - W : s~ hidmdazol e, = _

2' - b: :%2 %r | rom?f%ﬁfﬁs)%nﬁ A?S bgt gbéﬁfe)(??g%t%a% &?Lf@“—'ys(d%izlﬂnﬁeéasz&)e and
2' - bi s( 2, H165-(t5-3) orogimoin )echpburid 5'adettoptpdmone -cdmpburd j m dazol e. Qut

f these biimdazol e conmpounds, ] ‘
, 2' - bi s(2- AERAFGNRIBAS -cermpound;: . fediksheng compoundy BPILFPHSLEIRE,

2' - bi (2, 456l AU OORBEUN), - faftthone cdnffd it € Bhbsphine compound and

triazine compound.

N
);N%NYN (5-2)
L=

Examples of the above biimidazole compound include

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

2
2
2
2
2
(0]
2
2

10

ethoxycarbonylphenyl)-1,2'-biimidazole,
2,2"'-bis(2-bromophenyl)-4,4',5,5"'-tetrakis(4-

15 ethoxycarbonylphenyl)-1,2'-biimidazole,
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,

20 2,2'-bis(2,4,6-trichlorophenyl)-4,4',5,5"'-tetraphenyl-1,



bii mdazole and 2,2'-bis(2,4,6-trichlorophenyl)-4,4",5 5 -tetraphenyl -
1,2' -biimdazole are preferred, and 15

2,2 -bis(2-chl orophenyl)-4,4",5 5" -tetraphenyl-1,2"- biimdazole is
particularly preferred. The above biim dazol e conmpounds have excel | ent
solubility in a solvent, do not produce ¥breign matter such as an

undi ssol ved praqduct, and a precipitate, have high 20 sensitivity and high
contrast, fL#HSPﬁﬁWﬁﬂﬁ%?%?(lﬂing reaction by exposure with a small anount

of energy and £o b0t SHGHOEhEF] 1\ I £ | P4 pogesl portion.

Therefore, the coating leﬂé&ter exposure IS c<£§?y vided into a cured
portion i nsdidmiglazole devel oper and an uncured 25 portion having high

solubility i evel oper,. .Therefore it |s possible tq for ,

hi gh- def i ni A h 'g%ﬁde’m“e'a‘?’rba‘if”ﬁ%?}?wlb‘{n“@defefrﬁ%’&rﬁo&%w 22 and

bl ack magri X% P@id®dsbravddwut an undercut. 30 -hydrogen donor \Wen the

bi i m dazol e conpound is used as the optical radical generator in the
present invehtd 'orbis (2.4, rigfidhmdmgphenyt) + 4, £onbi hat tetraphényhe f ol | owi ng

hydrogen donpr,tq . furfher. inprove sensitivity. 21 The term "hydrogen
donor™ as uggtFréﬁiﬁWféﬁﬁﬁ%Fta conpound whi ch can provide a hydrogen atomto

a radical forned dutoss hdld OB £ SERBKpBbdhaLxposure. The hydrogen
donor is preferably a mercaptan conpound 5 defined herei nbel ow or an am ne

conmpound def? ned-bigl2ieivkdeaphanpl hbhéve' nkrTaptekrapagryhdl iz’ a conpound
havi ng benzene. 1] or a hetero ring as a nother nucleus and 1 or nore,
preferagpy %9%#%55%%g%’preferably 1 or 2 nmercapto groups 10 directly bonded

to the nothez, nuchrws2 (4 adbeh1efephenyl p- £54 ' | FES Capé Bpapyenpuen, glonor”
herei nafter).
biimidazole and
2,2'-bis(2,4,6-trichlorophenyl)-4,4',5,5"'-tetraphenyl-
1,2'-biimidazole are preferred, and
15 2,2'-bis(2-chlorophenyl)-4,4',5,5"'-tetraphenyl-1,2"'-
biimidazole is particularly preferred.

The above biimidazole compounds have excellent
solubility in a solvent, do not produce foreign matter such
as an undissolved product and a precipitate, have high

20 sensitivity and high contrast, fully promote a curing
reaction by exposure with a small amount of energy and do
not cause a curing reaction in an unexposed portion.
Therefore, the coating film after exposure is clearly divided
into a cured portion insoluble in a developer and an uncured

25 portion having high solubility in a developer. Therefore,
it is possible to form a high-definition pattern array having
a predetermined pixel pattern and black matrix pattern

without an undercut.

30 -hydrogen donor-
When the biimidazole compound is used as the optical
radical generator in the present invention, it is preferably
used in combination with the following hydrogen donor to

further improve sensitivity.



The above am ne conmpound is a conpound having a benzene ring or a hetero
ring as a nother nucleus and 1 or nore, preferably 1 to 3, nore preferably
1 or 2 amino groups directly 15 bonded to the nother nucleus (to be referred
to as "am ne hydrogen donor" hereinafter). These hydrogen donors may have a
mercapto group and an am no group at thl sane tine. A detailed description
I s subsequently given of these 20 hydrogen donors. The nercaptan hydrogen
donor may have at Theadtemhe hyskipgate danay orashdised hergin gieans R of t hem

When it has %ﬁ% .0 L | . b

formed. Wen e@r{edr gg%? gnéah%/Eggggﬁg}oﬁgngggqt%JhgFg?rélofgalggxnfe})%}:maep o]
groups, as ffromastld BHEhasidazneld remmpeund by ¢xpogpureenai ns, at | east one of
t he other nercapto _groups na supstituted_ by an al kyl, aral kyl or aryl

be ! y
group. Further, a3 Q‘Fd§§9§¥‘ flener ﬁ@rﬁféé%ycaﬂ‘forﬁ?lbt@n%%dthe
mer capt ag hy&’éﬂ&?éh%&Péix@@éfl&é‘v&r:?ﬁtﬂfﬁé”é‘émﬂ%ﬁd'&ef“f'ﬁﬁ& 30 two sulfur

atons are bonded together by a divalent organic group such as an al kyl ene
group, or amreidbe®kdwunit in which two sulfur atons are bonded toget her

in the formof a disulfide. Further, the nercaptan hydrogen donor may be 22
substituted by a CHOBRAVEMRREARASGIMRMAG LS o RIMRI T A ing 3

al koxycar bonydn S04 Pr1 £ 05 14 HeRSrd riR@NaLPal mbthed RAENEUYCEARONYdr 9r oup
or nitrile group at a ‘position other than the nercapto group(s). 5 Exanpl es

of this nercepreanpredergddydonors.i meregerefzrailyaposhz nerthpaodmqups
2 e oD AP Syon el ST BB RECRSE TAFREBLE oo o aERFFEM TR i ne
10 Qut of theserd®pEant RPahygeR I8 nEBNOhEreinafter).

The above amine compound is a compound having a benzene
ring or a hetero ring as a mother nucleus and 1 or more,
preferably 1l to 3, more preferably 1 or 2 amino groups directly

15 baonded to the mother nucleus (to be referred to as "amine
hydrogen donor” hereinafter).

These hydrogen donors may have a mercapto group and
an amino group at the same time.

A detailed description is subsequently given of these

20 hydrogen donors.

The mercaptan hydrogen donor may have at least one
benzene ring or hetero ring, or both of them. When it has
two or more of the rings, a fused ring may or may not be formed.

When the mercaptan hydrogen donor has two or more

25 mercapto groups, as far as at least one free mercapto group
remains, at least one of the other mercapto groups may be
substituted by an alkyl, aralkyl or aryl group. Further,
as far as at least one free mercapto group remains, the
mercaptan hydrogen donor may have a structural unit in which

30 two sulfur atoms are bonded together by a divalent organic
group such as an alkylene group, or a structural unit in which
two sulfur atoms are bonded together in the form of a
disulfide.

Further, the mercaptan hydrogen donor may be



2- mer capt obenzot hi azol e and 2-ner capt obenzoxazol e are preferred, and

2- mer capt obenzot hi azole is particularly preferred. The am ne hydrogen donor
may have at | east one benzene 15 ring or hetero ring, or both of them Wen
it has two or nore of the rings, a fused ring may or may not be forned. At
| east one am no group of the am ne hydrd&fen donor may be substituted by an
al kyl group or substituted al kyl group. The am ne hydrogen donor may be
subst i t ut ed sipstituredhtiio g/ Icaphnaiyl Anein .+ ruls it wed Wist it ut ed

al koxycar bor}}g s uﬁ.lé%td t]&g,% J}B{g%%de& utﬁgD tplw%&/c&g bonyl group

or nitrile group a a posi tion am no group(s Exanpl es of

t he above ammwmﬂhd@mammny%group or nitrile group at a
4, 4" - bls(d|nethylan1no)benzo henone 4, 4" - bls(dleth%Ianino)benzophenone,

4- di et hyl aniRRRHEID P‘Fbtrﬁﬁfe %H%%ﬁﬁ%rgﬁﬁ% one, et hyl

4-di met hgl am noberﬁ;@@g
4- dlnethylanlnoben20| acid and §bn%hg§#g%Lyl mn enzonltrlﬁHCIle of these
am ne hydro%mdn@&bex&eﬂthinzsdkhnﬂh;émm@&mmxﬂmﬁms and

4, 4" - bi s(di et Iam benzo henone are preferred, and
4, 4" - bIS(dI &s partlcularly 23 preferred.

4,4 - bls(mlgﬂguafﬁgfggﬁgga PPNENOS fithzdh & s s(di et hyl am no) benzophenone

can serve as an optical rad|cal Initiator by Itself even when the
bi i m dazol e Zﬂmmnpmb-tZs Frodimstlsylanindpyridire present i nvention, the above

combi natlon of at Qladtt T Yo BRRAREA AGHHPaIb ki ac | east one ami ne
hydrogen dOWméﬁcéﬁﬁ@éx@éﬂﬂhi&@@l@e&ws@—méf@aﬁﬂm@&z&ﬁﬁf@ apyer hardly
falls off fromthe substrate
preferred, and 2-mercaptobenzothiazole is particularly
preferred.
The amine hydrogen donor may have at least one benzene
15 ring or hetero ring, or both of them. When it has two or
more of the rings, a fused ring may or may not be formed.
At least one amino group of the amine hydrogen donor
may be substituted by an alkyl group or substituted alkyl
group. The amine hydrogen donor may be substituted by a
20 carboxyl group, substituted or nonsubstituted
alkoxycarbonyl group, substituted or nonsubstituted
phenoxycarbonyl group or nitrile group at a position other
than the amino group(s) .
Examples of the above amine hydrogen donor include
25 4,4'-bis(dimethylamino)benzophenone,
4,4'-bis(diethylamino)benzophenone,
4-diethylaminoacetophenone, 4-dimethylaminopropiophenone,
ethyl 4-dimethylaminobenzoate, i-amyl
4-dimethylaminobenzoate, 4-dimethylaminobenzoic acid and
30 4-dimethylaminobenzonitrile.
Out of these amine hydrogen donors,
4,4'-bis(dimethylamino)benzophenone and
4,4'-bis(diethylamino)benzophenone are preferred, and

4,4'-bis(diethylamino)benzophenone is particularly



10 during devel opnment and has high strength and sensitivity. Preferred
exanpl es of the conbination of the nercaptan hydrogen donor and the am ne
hydr ogen donor include a conbination of 2-nmercaptobenzothi azol e/

4, 4" - bi s(di et hyl am no) benzophenone, conbi nation of 15

2- mer capt obenzot hi azol e/ 4 4' - bi s(di et B3 am no) benzophenone, conbi nation of
2- mer capt obenzoxazol e/ 4, 4" -bi s( d|nethylan1no)benzophenone and conbi nati on

of 2- ne_rca;i?’éﬁfeﬁf-‘z‘?ﬁ@a-zoﬂeﬁ 4‘b45-(1511§ﬁ1:|hé’tl+$§ﬂ Mﬁlﬁﬂ%r@d 20 A
conbi nation p nﬁ@%%{p 1}9% é’ﬂx%%ﬁ‘?ﬁ?né Siisetl ggi m)%%henone

and a conblnatlo enzoxa

4, 4" - bi s(di etdddcai m)iiermlnanheblpnetsalﬁ ez ywhed ethhedbiimidazebabi nati on of
2- mer capt obenzot hi azol e/ 25 4, 4' - bls(dlethylan1no)benzophenone i's

particul arl 3F°'?F%‘1‘ré‘fr3éﬂ notd ’We?‘é?fﬂ rati o of the nercaptan hydrogen donor to

the am ng hydrogen oy dribddipr CORiEEdPN e ti%wr@ai%@gbn g ggen donor

and the ami ne hydrogen donor is preferably 30 1:1 -4, nore preferably
1:1 to 1:3. mxanpt assed alenaboveiberembinabhgouotl twel adembeazoid, benzoin

thyl eth t h b in i I th b
Teobutyl ot HEPMSHEHERRAL 2E0LA35Y| HAN SBRAADt 4B, BHRag<tt AphaZaPat dhhenone
conmpound i nci g#4&t 2he Zamikhh Y BRSYES LAY NN G reds r &b Bf Nisa@asd qpiwnone,
2, 2- di met hoxy- 2- phenylacetophenone

i ?Zdr oxy- 2- tﬂ@ﬂf)qnngqgﬁgﬂ;yrpdob@yieqlmly falls off from the substrate
I - }fg0 2 on
5. nethyﬁ' py& ?ﬁgg %F #éﬁ%%?yzg%%s%%ol|ré¥ngkge%%§? 55d sen51t1v1ty

4- ( 2- hydr oxyet hoxyB:pé]@ébﬂ-ed 2xdayh1esyo 2 -teOPyhbkrb 006N of the mercaptan
2- benzyl - 2- di met hyl am no- 1- (4- nor phol i nophenyl ) but an- 1- one

1- hydroxycychﬁﬂ%???%h@ﬂ??rk@?@n@hﬁnﬂmlne hydrogen donor include a
combination of 2-mercaptobenzothiazole/

4,4'-bis(dimethylamino)benzophenone, combination of

15 2-mercaptobenzothiazole/ ‘
4,4’ -bis(diethylamino)benzophenone, combination of
2-mercaptobenzoxazole/
4,4'-bis(dimethylamino)benzophenone, and combination of
2-mercaptobenzoxazole/ 4,4'-bis(diethylamino)benzophenone.

20 A combination of 2-mercaptobenzothiazole/
4,4'-bis(diethylamino)benzophenone and a combination of
2-mercaptobenzoxazole/ 4,4’ -bis(diethylamino)benzophenone
are more preferred, and a combination of
2-mercaptobenzothiazole/

25 4,4'-bis(diethylamino)benzophenone is particularly
preferred.

The weight ratio of the mercaptan hydrogen donor to
the amine hydrogen donor in the combination of the mercaptan
hydrogen donor and the amine hydrogen donor is preferably

30 1:1 to 1:4, more preferably 1:1 to 1:3.
Examples of the above benzoin compound include benzoin,
benzoin methyl ether, benzoin ethyl ether, benzoin isopropyl
ether, benzoin isobutyl ether and methyl 2-benzoylbenzoate.

Examples of the acetophenone compound include



2, 2-di net hoxy- 1, 2- di phenyl et han-1-one. 10 Exanpl es of the above benzophenone
conpound i nclude 4,4'-bis(dinethylam no)benzophenone and

4, 4" - bi s(di et hyl am no) benzophenone. Exanpl es of the above a-di ket one
conpound i nclude diacetyl, dibenzoyl and nethyl benzoyl formate. 15
Exanpl es of the above polynuclear qui nor’# conpound |nclude ant hr aqui none,

2- ethylanthraq no 2 t-bu IanthraqU| ne and napht hoqui none.
Exanpl es of 4 l&%ﬁﬁ%@ H%HHHEU °§¥ﬂﬁ?ﬁ) 1eR}i%xant hone and
2-chl or ot hi oX ntdiemns: dﬁ&i@ugngﬁyiégeﬁaﬁhéﬁgﬁgephosphlne conpound i ncl ude

bis(2, 4, 6- tr|nethylbenzoyl)phenylphosphlne oxi de and
2,4, 6- trlrmHZnhﬂQQQKxﬂ Wﬁﬁhﬁﬂ1ﬂnﬁhﬂﬂYﬂpngaanr1f9@mmles of the above

triazine co ncIu S ah th ou such as 25
2,4,6-tri s(mr) ?(clhrﬂlb })ensy%r_:a;(zi}yrl% oxy-gz me&fferoﬁ/an-gf ofie

met hyl s4, & lex(H l-C(hi-QiiéﬂerM‘l:l)o:ﬂtéﬂ Byl Nemorpholino-1-propan-1-
(furan-2- yI)ethenyI -4,6-bis(trichloronethyl)-s- triazine,

2-
2- ( 5- et 1ANE ukak 22 hydresrerorYA phepivd - (2-hydriosoremrabyld ketians ne, 30
2-

[
[
e T onl o 2 Eh M PER] o NEId el inopeny 1butanct ) 4 o i

r|ChIorcnnﬂﬁed)léhidrdﬁyéyblohexylphenyl ketone and
2-(4- nethoxy vgs 6- bls(tr|chloronethyl) s-triazine, 25
e

2- ( 4- ethoxy QP%NS%t?TQ%P BR tAn = 5=9R® azi ne,
2- (4-n- h ,@g cg{&qrggy d
regregelr%t egx%s Sﬂéﬁ’%awdq%vé)r%f(}t{yrec BU eqwa&’&(r%délz—é&&?p%@ ~n il (6)

4,4'-bis(dimethylamino)benzophenone and

2-
2-
2-
2-
bi

~

4,4’ -bis(diethylamino)benzophenone.
Examples of the above a-diketone compound include
diacetyl, dibenzoyl and methyl benzoyl formate.

15 A Examples of the above polynuclear quinone compound
include anthraquinone, 2-ethylanthragquinone,
2-t-butylanthraquinone and 1,4-naphthoquinone.

Examples of the above xanthone compound include
xanthone, thioxanthone and 2-chlorothioxanthone.

20 Examples of the above phosphine compound include
bis(2,4,6-trimethylbenzoyl)phenylphosphine oxide and
2,4,6-trimethylbenzoyldiphenylphosphine oxide.

Examples of the above triazine compound include
compounds having a halomethyl group such as

25 2,4,6-tris(trichloromethyl)-s-triazine,
2-methyl-4,6-bis(trichloromethyl)-s-triazine,
2-[2-(furan-2-yl)ethenyl]-4,6-bis(trichloromethyl)-s-
triazine, 2-[2-(5-methylfuran-2-yl)ethenyl]-4,6-bis
(trichloromethyl)-s-triazine,

30 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,



N- 5CC3 CaO3 N= HBCOHC=CH\ / N (7) N CC 3 The above other optical
radi cal generators may be used alone or in conbination of two or nore. 10
The amount of the other optical radical generator is preferably 50 wt % or
| ess, nore preferably 1 to 30 wt % based on the total of the carbazole
compound (DI) and the other optical radixal generator. Wen the anount of
the other aoptjical .radical generatqor is |larger than 50 wt% the 15

predeternin (& TeIo%8s T o o i ShvidritS FﬂﬂPQQ¥1XTﬁR$F¥ﬁF1q%e tota
amount of t ORNEr r é&éﬁfg i oLV

preferably rOﬁo(cllp-{o 200 %@% @Ig&%(ﬂrrlgiceﬂlprﬁ%ra léqt%f%% pa’rts by
wei ght, 20 pd compaungdsprepeeabhyed by theOfpdilvbwiby ﬁ\erxghlaba(s@)j amd 100
parts by weiéiﬁ of the component (C). Wien the total anmount of the opti cal
radi cal generators is smaller than 0.01 26 part by weight, it may be
difficult to obtain a pattern array having a predeterm ned pixel pattern or
bl ack matri x pattern due to inconplete QGH]g by exposure. \Wen the total
anount is lar 200 parts by weight, the formed colored | ayer 5 nmay
fall off from subst,;_; duringpﬁevei%pnent and a stain or the film

resi due may be préguceo on tYe substrate and |ight screening |ayer of an
unexposed portion: g\above,pp

conjunction with at |eagt of

Qal radNal gener@gpr may be used in
2 of a\\sens#/tizer, curing 10 accel erator and

pol ymer crosslinking/ senstt¥zing a S required.
CCly
5
CCls
Iﬂ:::<i
HsCO HC=CH— y N (7)
N—
CCls
The above other optical radical generators may be used
alone or in combination of two or more.
10 The amount of the other optical radical generator is

preferably 50 wt% or less, more preferably 1 to 30 wt% based
on the total of the carbazole compound (D1l) and the other
optical radical generator. When the amount of the other
optical radical generator is larger than 50 wt%, the

15 predetermined effect of the present invention may be
impaired.

The total amount of the optical radical generators in
the present invention is preferably 0.01 to 200 parts by
weight, more preferably 1 to 120 parts by weight,

20 particularly preferably 1 to 100 parts by weight based on
100 parts by weight of the component (C). When the total

amount of the optical radical generators is smaller than 0.01



- additives The radiation sensitive conposition for forming a 15 colored
| ayer of the present invention may contain various additives as required.
The above additives include an organic acid or an organic am no conpound
(excl udi ng the above hydrogen donor) which serves to further inprove the
solubility in an alkali 20 devel oper of 2tthe radi ati on sensitive conmposition
and suppress the production of the _undissolved product residue after

devel opment PEFeDR AL ki lﬂa%cheddi‘-§fﬁ¢‘é¥-‘ér‘éﬁbP@téﬁ-naﬁiRﬁ%ﬁ@Ién agxEyoxyl i c

acid or phe ng% one

car boxyl grgﬁl‘)’llglr?ogﬁ) no %%@lggﬁeéégf%e aﬁ Egﬁ%%%% 8)%?,‘%%&1 acid

I ncl ude nodmeat baxydonp et el cuxinly By dxposureci Wheacerlectcatalj,amomm;pl oni c
acid, butyric aC|d val eric acid, pivalic _acid caproic acid, diethylacetic

aci d, ethantiSc QEBGraW%%PPEt%b?é&ed'glﬁ 'céhﬁo'%?F’P%daﬁ‘?Jc%r%%éﬁY&sr oxal i c
acid, makonipe, fbrﬁ't%ea&gﬁstﬂét'é Bulrd @S déj% f@%ﬂ?{eﬁt %‘de% a1 ¢
°taze Ci ras \

acid, suberi aC| alc a acic acid I C acl
met hyI mal onicx ahe(fllmt hgbidhemay beipirodlicest byl theed Gltlibsta?@lt(é, anddtifgrtsucci ni ¢
aci d, tetranetQ%JSUCC|n|c acid, 27 cycl ohexanedi carboxylic acid, itaconic

acid, citradSheening da%aH 8T aftiWredRaigd PUGPEnd nesaconi ¢ aci d; and

tricarboxylic aci @ esupdvasS dytic1balddildd YenbraARNindyF b b,
canphoroni ¢ acid. 5 The above phenyl group-containing carboxylic acid is,

for exanpleCQminnqﬁmnniWWﬁhrﬁfeﬂeﬁﬂtanﬂ qﬁcnus&hsxﬁiiqm boudieigt 0 a phenyl
group og a car baxyl i aC| a carb ou nded to hen group
through didFH% g'rﬁvr%taorro rld’rl‘:;)? n%f/ eﬁ’@%‘?ﬁ;ﬂ %5’8: %t ai ni ng

carboxylic mgguhdde] ude aronatlc nonocar boxyl i ¢ aci ds such as benzoic

- additives -
The radiation sensitive composition for forming a
15 colored layer of the present invention may contain various
additives as required.

The above additives include an organic acid or an
organic amino compound (excluding the above hydrogen donor)
which serves to further improve the solubility in an alkali

20 developer of the radiation sensitive composition and
suppress the production of the undissolved product residue
after development.

The above organic acid is preferably an aliphatic
carboxylic acid or phenyl group-containing carboxylic acid

25 having at least one carboxyl group in the molecule.

Examples of the aliphatic carboxylic acid include
monocarboxylic acids such as formic acid, acetic acid,
propionic acid, butyric acid, valeric acid, pivalic acid,
caproic acid, diethylacetic acid, ethantic acid and caprylic

30 acid; dicarboxylic acids such as oxalic acid, malonic acid,
succinic acid, glutaric acid, adipic acid, pimelic acid,
suberic acid, azelaic acid, sebacic acid, brassylic acid,
methylmalonic acid, ethylmalonic acid, dimethylmalonic acid,

methylsuccinic acid, tetramethylsuccinic acid,



acid, toluic acid, cumnic acid, henellitic acid and nesitylenic acid;
aromati c dicarboxylic acids such as phthalic acid, isophthalic acid and
terephthalic acid; 15 aromatic polycarboxylic acids having 3 or nore
carboxyl groups such as trinellitic acid, trimesic acid, nellophanic acid
and pyromel litic acid; and phenyl aceticZdcid, hydroatropic acid,

hydr oci nnam ¢ _aci.d, mandeli ¢ acid, henyl succinic acid, atropic acid,

ci nnani ¢ aci¥, 20" 3%§ﬂﬁ%}¥ﬁj4%14;nﬁﬁﬂqQF i (jqﬁﬁﬁéaQQFQKﬂd. Qut
of these orgaid, MdiltSic AdINAlFmat LA RN ldrfa i dlfori® AU £Tdrfgl. and

mal oni ¢ acid, adipic acid, itaconic acid, citraconic acid, fumaric acid and

mesaconi ¢ adiniearboxdylkic @gifdy syahefas tad cagbaid ydliiplasiidc esomdstyild ¢ aci d

from25 the vi.e ints of alkali solubility, solubility in a solvent which
will be descarcflbdé%qh({e]rceqm eﬂ’cf eornlacnaacfolhéej‘ prevention of a stain or the film

residue gn the sulyse abeva?héﬁghtgrosﬁ-wﬁtmnli@geea%pﬁywa@@p&q@,portiOn-
Aromatic dicarboxylic acids are preferred, and phthalic acid is 30

particul ar | yEQW FXanRkP aP tFEIRMERY |hajtiah-a crRzeshYy greubdldsectiiti d. The
above of GanhGo A4S0 TR By Y Sl 08 Ok ey EOTRERAY AR o HBRcyDT o The

anount of the organic prefera or , nore preferably

10 wt % or | epSoumSsshded tthe 4 ssheiyDgraanstiroisgic capdbrd it ddbon he
amount of the organic acid is larger than 15 wt % the adhesion of the
f ormed CM(NQkﬁlqayer to the substrate nay |ower. 5 The above organi c am no

conpoungqi s prefer &k &giﬁﬂgﬁﬂﬂéiyﬂ:ﬁ;dq?{ggﬂﬁggdy Rs lnidg am ne
e ecul e.

having at |east one amno group in t anples of the above

al i phati c ameid il aromatdyc hohakckybaxyies aotlisasuch psberedine, 10

-propylam ng,; & U AN L81a! "R E L81a S Kamet Y 8L "Se1a ana
mesitylenic acid; aromatic dicarboxylic acids such as
phthalic acid, isophthalic acid and terephthalic acid;

15 aromatic polycarboxylic acids having 3 or more carboxyl
groups such as trimellitic acid, trimesic acid, mellophanic
acid and pyromellitic acid; and phenylacetic acid,
hydroatropic acid, hydrocinnamic acid, mandelic acid,
phenylsuccinic acid, atropic acid, cinnamic acid,

20 cinnamylidenic acid, coumaric acid and umbellic acid.

Out of these organic acids, aliphatic dicarboxylic
acids are preferred, and malonic acid, adipic acid, itaconic
acid, citraconic acid, fumaric acid and mesaconic acid are
particularly preferred as the aliphatic carboxylic acid from

25 the viewpoints of alkali solubility, solubility in a solvent
which will be described hereinafter and the prevention of
a stain or the film residue on the substrate and light
screening layer of an unexposed portion. Aromatic
dicarboxylic acids are preferred, and phthalic acid is

30 particularly preferred as the phenyl group-containing
carboxylic acid.

The above organic acids may be used alone or in

combination of two or more.

The amount of the organic acid is preferably 15 wt?



t-butyl am ne, n-pentylam ne, n-hexylam ne, n-heptylam ne, n-octylam ne,

n- nonyl am ne, n-decyl am ne, n-undecyl am ne, n-dodcyl am ne, cycl ohexyl am ne,
2- met hyl cycl ohexyl am ne, 3-nmnet hyl cycl ohexyl am ne, 4-nethyl cycl ohexyl am ne,
15 2-et hyl cycl ohexyl am ne, 3-ethyl cycl ohexyl am ne and

4- et hyl cycl ohexyl ani ne; di (cycl o) al kyl afi®hes such as nethyl et hyl ani ne,

di et hyl am ne, thyl n-pro an et hyl n- propyl am ne | -n-pr.opyl am ne,
i <1 - br opyl O Hees” afodE BREC AR 1K o B haRRd Bp. e ol pRE e, 0
di -t-but yl aseisi tdive cpapbyitione, when -t undiinteof it dattl O am ne,
et hyl cycl ohexyl am ne and dicycl ohexylam ne; tri(cyclo)al kyl am nes such as
di net hyl et hyisadiakgemdihian diSe bl .athge adheisdomy loAmthe, formed colored
dinethyln-p& |f”@d“%héﬁ§§ﬁgﬁﬂkég %@d& 25 net hyl di - n- propyl am ne,
ethyldi-n-prggéianlne, tri-n=propyldamne, tri-i-propyl am ne,

tri-n-busyl am ne, THe iabovielioHgaiiike amtihio- $fmping aF Pire fledablyory | am ne,
tri-n-pentylamne, tri-n-hexylam ne di met hyl cycl ohexyl am ne,

di et hyl cycl cHe:BRati @midge A&t BYLRY L FreRxGPabd Helng (amang MAVisteal am ne
and tricyclQhaxy! &8 Neni |4 ' such as 2-am noet hanol ,
3-am no- | - prlopanolﬁglﬁnﬁ%%%plﬁla#@%%%1 - but anol ,

5- am no- | - pent anolExampdrasnefl -thex abolve ald phastiiion ambingy dinatiexéenol ;

di (cycl o) al kanol am nes. such as, 29 di et hanol am ne,_ di - n- propanol am ne,

di - i - pr opandieif (RYClp 2 Ik HARIRAS AUGR af - -BRARV A RS ve,

di - n- peqbane AR diy1aniind BELARGhANLAR AN Gk { fafiyid 9@%@%‘%«1@;@%,
tri(cyclo)al kanol'am nes such as“triethanolamhe, 5 tri-n-propanol amne,
tri-i-propanoimamtiyemine; -m~ganttgricdmmene n -theixy l-amitneno naimepey lamine,

1L pentanol ol pentdd T AERAAIDC L vl shssend e e
2-am no- 1, 3-propdietafine, cyclohexylamine, 2-methylcyclohexylamine,
3-methylcyclohexylamine, 4-methylcyclohexylamine,

15 2-ethylcyclohexylamine, 3-ethylcyclohexylamine and
4-ethylcyclohexylamine; di(cyclo)alkylamines such as
methyl-ethylamine, diethylamine, methyl°n-propylamine,
ethyl 'n-propylamine, di-n-propylamine, di-i-propylamine,
di-n-butylamine, di-i-butylamine, di-sec-butylamine,

20 di-t-butylamine, di-n-pentylamine, di-n-hexylamine,
methylcyclohexylamine, ethylcyclohexylamine and
dicyclohexylamine; tri(cyclo)alkylamines such as
dimethyl-:ethylamine, methyl-diethylamine, triethylamine,
dimethyl n-propylamine, diethyl-°n-propylamine,

25 methyl-<di-n-propylamine, ethyl-di-n-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,

30 methyldicyclohexylamine, ethyldicyclohexylamine and
tricyclohexylamine; mono(cyclo)alkanolamines such as
2-aminoethanol, 3-amino-1l-propanol, l-amino-2-propanol,
4-amino-1l-butanol, 5-amino-l-pentanol, 6-amino-1-hexanol

and 4-amino-1-cyclohexanol; di(cyclo)alkanolamines such as



10 4-am no-1, 2-but anedi ol , 4-am no-1, 3-butanediol, 4 -amno- 1, 2

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

3-di et hyl am no- 1, 2- propanedi ol , 3-di et hyl am no- 1, 2- pr opanedi ol ,

2-di net hyl am no- 1, 3- propanedi ol and 15 2-di et hyl am no- 1, 3- pr opanedi ol ; am no
group-containing cycl oal kane net hanol s28uch as 1-ami nocycl opent ane

nmet hanol anm nocycl opent ane net hanol, 1-am nocycl ohexane nethanol, 4-
an1nocycloh@%ﬁﬁéaﬁﬁiﬁﬂhﬁﬁ di- Brﬁﬁ?ﬁ?P&#ﬁﬁéB?el@ﬁehtaﬁépaﬁﬁﬂﬁahép 4.

Cha My, M P YELBAeahANENIRENRE. 5 Bl dndL ORI, A0 IOCYE LSS PR AE] NONO!

and 4-di et hyl am nocycl ohexane ne hano anfnocar acrds’such as
(3-alanine,aianphehahynamlaeldnd3damuno§ulyhexana¢0dmlﬂean1nobutyric aci d,
2-aninoisobutgr|c aci d 3- an1n0|sobut¥r|c acid, 2-am novaleric acid, 25

5-am noval etFe (§¥F40) BLEARASERINES: SHER]as frlﬁﬁPHBE}éméﬁﬁopanecarboxyl|c
aci d. s amageych ahexARIRAAARXY ki -achdodalo1 ndpnocycl ohexanecar boxyl i c

aci d. The above phenyl group-containing amne 1s, for 30 exanple, a conpound
havi ng an amrdengbumpndﬂamanby taridddbuttanalphéng, group or a compound

havi ng an anino L3rou ded to,a .phenyl throu a carbon chain.
Exanpl es of *Ehé pR&H&P GﬁﬁnfonFE|npngeﬁﬁgﬁgaﬁﬁBFu&B aromati c anines such

as aniline, t%iWﬁLE&b@&h@kﬁﬁol%%ml%eﬁehﬂihéﬂb&bms)aikﬁﬁbﬁibig'Ehaﬁ as
4-ethylaniline, 4-n-propylaniline, 4-i-propylaniline, 4-n-butylaniline,

4-t-butyl anBI-nan'enoﬂnapMIaamdml 22nap1b,nnyllam-pe'opawemqulrxet hyl ani | i ne,
N0 L] e 30 BRI VTR Y20 i3 noberzy! alcohol
al cohol , 4-di- raatlhﬂ-elmzn@g@ubﬂex%lmwl apdamfngi et ByEpB16RERARYEi8L cohol ;
and an1nopheno|s such as

3-dimethylamino-1, 2-propanediol,

3-diethylamino-1,2-propanediol,

2-dimethylamino-1, 3-propanediol and

15 2-diethylamino-1,3-propanediol; amino group-containing
cycloalkane methanols such as 1l-aminocyclopentane methanol,
4-aminocyclopentane methanol, l-aminocyclohexane methanol,
4-aminocyclohexane methanol, 4-dimethylaminocyclopentane
methanol, 4-diethylaminocyclopentane methanol,

20 4-dimethylaminocyclohexane methanol and
4-diethylaminocyclohexane methanol; and aminocarboxylic
acids such as f-alanine, 2-aminobutyric acid, 3-aminobutyric
acid,‘4-aminobutyric acid, 2-aminoisobutyric acid,
3-aminoisobutyric acid, 2-aminovaleric acid,

25 5-aminovaleric acid, 6-aminocaproic acid,
l-aminocyclopropanecarboxylic acid,
l-aminocyclohexanecarboxylic acid and
4-aminocyclohexanecarboxylic acid.

The above phenyl group-containing amine is, for

30 example, a compound having an amino group directly bonded
to a phenyl group or a compound having an amino group bonded
to a phenyl group through a carbon chain.

Examples of the phenyl group-containing amine include

aromatic amines such as aniline, 2-methylaniline,



2- am nophenol , 3-am nophenol, 4-am nophenol, 10 4-di net hyl am nophenol and

4-di et hyl am nophenol. Qut of these organic am no conpounds,
nono( cycl o) al kanol am nes and am no(cycl o) al kanediols are preferred, and
2- am noet hanol, 3-am no-I|-propanol, 5-anm no-I-pentanol,

3-ani no- 1, 2- propanedi ol , 15 27ani no- 1, 3-3f opanedi ol and
4-am no- 1, 2-but anedi ol, are particul arrgj}ljsjs{eferred as the aliphatic am ne
fromthe vitph WLyt 1Pe Y 4R &erft - S EPR 11 %e descri bed

herei naf ter Al g pravenidon o1 fped@ira®iiide, 4 1M Besyouei1 4k [ he
substrate and light "'screening | ayer of "an unexposed 20 portion. Am nophenols

are pref err et t skl ami kophe nbt napist i amizen A2 - raph thypbamiophenol  ar e
particul arl eferred . as. the p | _grQup-cont ai ni ng_am ne. The above

or gani ¢ ani ﬁ%’%’o‘iﬂ‘lﬁuﬁ%l _ Héeyggggéqg%‘g‘yﬁn* rb%rﬁ“?%ation of two or nore.
25 The a'SDUm-rﬁétﬁﬁrwmxﬁeﬂﬁi%fﬁmy%ih%w&fﬁ! abk¥nols $ch s | ess,

nmore preferably 1 % or |ess based on the radiation sensitive
conposi ti on.2\@eknebrnzib udtceltol held -amipebenzyd npleompbund is | arger than

ower . 30 adii BOSSRGE TRaFERE AtV Bl Elandnlof AITGF AR

conmpound i nc4 udlee thll &REichemz ¢l daBesoBF and! atfi b P@Ré1s Al add ve or
yel | ow pi gnent derivative, e.g., a copper phthalocyanine derivative;, filler

such as gl as%-¥PineRRSRRL . HoRRHRPPREOAPbunt &WErORRERBL yvi nyl al cohol ,
pol yet hylene §&ime9é%ffémf@%9}%1l§8i §ﬁ€eﬁ-8{e i’é:ﬁ:l.x‘f'@él?@ﬁ#i’ lacrylate);
anrom c surfac

noni oni ¢, cationic ant:a ST on ccelerator such as
vinyl trimet hoxysiownef vihgde drgatioxamiia@ncompounds,

tris(2-nmethoxyethoxy)silane, 5 ) .

N- ( 2- ani noetrn%w (%Y%/iﬁ PR ABLRGT drRet HBIGR( FRRke ) akkanedio ko ¥ | ) - 3-

am nopropyl t 5+ SELPPEY ST AREC?2 - a1 AGL PRRAGPY | 3 L4k ROXY SHEEPENoL,
5-amino-1l1-pentanol, 3-amino-1,2-propanediol,

15 2-amino-1,3-propanediol and 4-amino-1,2-butanediol are
particularly preferred as the aliphatic amine from the
viewpoints of solubility in a solvent which will be described
hereinafter and the prevention of a stain or the £ilm residue
on the substrate and light screening layer of an unexposed

20 portion. Aminophenols are preferred, and 2-aminophenol,
3-aminophenol and 4-aminophenol are particularly preferred
as the phenol group-containing amine.

The above organic amino compounds may be used alone
or in combination of two or more.

25 The amount of the organic amino compound is preferably
15 wt% or less, more preferably 10 wt% or less based on the
radiation sensitive composition. When the amount of the
organic amino compound is larger than 15 wt%, the adhesion
of the formed colored layer to the substrate may lower.

30 Additives other than the above organic acid and organic
amino compound include a dispersion aid such as a blue pigment
derivative or yellow pigment derivative, e.g., a copper
phthalocyanine derivative; filler such as glass or alumina;

polymer compound such as polyvinyl alcohol, polyethylene



3- gl ycidoxypropyltrinmethoxysilane, 3- glycidoxypropyl nethyl di met hoxysil ane,
10 2- (3, 4-epoxycycl ohexyl ) et hyl tri nmet hoxysi | ane,

3-chl oropr opyl net hyl di met hoxysi | ane, 3-chl oropropyl tri methoxysil ane,

3- et hacryl oxypropyl tri net hoxysi |l ane or 3-nercapt opropyl tri met hoxysil ane;
anti oxi dant such as 15 2,.2'-thi obi s(4-®&t hyl -6-t-butyl phenol) or
2,6-di-t-butyl phenol ; uItraV|oIet I i ght absorber such as

2-(3-t-butyl %W“@W&T Shhsre @ PO (£lyqraaddanAsmyilets i or
al koxybenzophenentic CARSicd ¢ ighid toqucs%@a%tsaqﬂﬂ MdiRlss{ vl ate; and

heat radical 20 generator such as 1, 1'-azobi s(cycl ohexane-|-carbonitrile)
or 2- phenylazmxﬂénxﬂhnxym@mda$|Mmﬂnﬂ\tﬂumanhdxnyianéiﬂmmnﬁlThe radi ati on

sensitive ¢ Ltion for formn col qr.ed | gyer f t.he present
i nvention c%‘%ﬁ XY Aoy & “é’gn%&’réf& q%) 3 i al
i ngredi egt s NaNG -QRfiinYRAHY ) Ik oA txﬂémlar&im&mﬁ@jﬁfé}w m xed with

a solvent to be prepared as a liquid conposition. A suitable solvent may be
sel ect ed and-ULedminaethyldo seminep repyldrime thoxiisidarses or di ssol ves the

conponent s A (D i tive constltutlng the radi ation sensitive
conposi tion, aggg‘gloﬁo pr %(% %q.{% tshlrsej'saél and has suitable volatility.
Exanpl es of3Jy1y51duyypﬁdpylukimgxﬂqugﬂQAﬁguaegcoI 32 nonoal kyl ethers

such as et hyl ene glycol nononethyl ether, ethylene gl ycol nonoet hyl et her,
et hyl ene gl Z@E1YG mﬁylmﬁéﬂi@r d@ﬂﬁh% 3R rmno n-butyl ether,

di et hyl ¢ge I Eﬂ% nDnoethyI et her,

di et hyl gne g%y(gﬂ‘l no-n- propy her @%ﬁf&%scql yc nono- n- but yl

et her, tri et3ndrreradnoqotl - menhymﬂdeetﬂdxysllanéﬁhyIene gl ycol nonoet hy

ether, . :
3-chloropropyltrimethoxysilane,

3-methacryloxypropyltrimethoxysilane or
3-mercaptopropyltrimethoxysilane; antioxidant such as

15 2,2'-thiobis(4-methyl-6-t-butylphenol) or
2,6-di-t-butylphenol; ultraviolet light absorber such as
2-(3-t-butyl-5-methyl-2-hydroxyphenyl)-5=
chlorobenzotriazole or alkoxybenzophenone; cohesion
inhibitor such as sodium polyacrylate; and heat radical

20 generator such as 1,1’-azobis(cyclohexane-1l-carbonitrile)

or 2-phenylazo-4-methoxy-2,4-dimethylvaleronitrile.

Solvent
The radiation sensitive composition for forming a
25 colored layer of the present invention comprises the above
components (A) to (D) as essential ingredients and optionally
the above additives and is preferably mixed with a solvent
to be prepared as a ligquid composition.
A suitable solvent may be selected and used as the
30 solvent as far as it disperses or dissolves the components
(A) to (D) and additives constituting the radiation sensitive
composition, does not react with these and has suitable
volatility.
Examples of the solvent include (poly)alkylene glycol



propyl ene gl ycol nononethyl ether, propylene glycol nonoethyl ether,
propyl ene glycol nono-n-propyl ether, 10 propyl ene gl ycol nono-n-butyl

et her, dipropyl ene glycol nononethyl ether, dipropylene glycol nonoethyl
et her, dipropyl ene glycol nono-n-propyl ether, dipropylene glycol

nono- n-butyl ether, tripropylene glycol 3dononethyl ether and tripropyl ene

gl ycol nonoet hyl _et her; ol | kyl e | ycol 15 noal kyl . et her acetates
such as eth?PEﬁ@lSVQCSFh%Eﬁo%%?%y¥g %gﬁiiéﬁﬁb@9§F€gp@PH9WéﬁBYé!9EBFrmDnoethyl
et her acetaggnyldnet gikese mbnesithfanawrbbhy! eehjgenaceligbes di et hyl ene

gl ycol nonoet hyl ether acetate, propylene glycol nonomefhyl ether acetate

and propyl emengpcpiropydoether  celfbylenet gillycolOmonben -dultyds edhelr ,as

di et hyl ene g, | -dinet hyl ether, heth ne glyc t hyl .et hyl ether,

di et hyl ene §F§§§V1%8g§§ﬁ§F°§tW@Pogﬁghpgt%gﬁfﬁkopéth?qggfoﬁégc ch as net hyl
et hyl kes onmonegthgherahers, ddettpilanenglyad13moapl-anpiepylaldtted act at es
such as nethyl |actate and ethyl lactate; 25 other esters such as ethyl

2- hydr oxy- 2 94ethyienspiddiyacd, moge-Rybutydeefbeypr dFilethydeng: Igliycol
3-meth ' - ' , | ~et [ te,
oyl et podonBiRthy1 SR, rIIRAENAP (I9R0T, mEhdeena iR OP! onat e
2- hydr oxy- 3-preipiilene algaiod, mddohethiyly letdeist haxpylleyleacatyion,

3- et hyl - 3- met hoxybut yl propi onat e, ethyl acetate, n-propyl acetate,

i - propyl ac&Cxcethyl,gtineryc PrHPyY leney GlyiCodc SR N -PFOPHY eftheFat e, i - anyl
acetateqqgn- rQpi , i r - By | r i.- pr opyl
butyrat%? n?%ﬁ*§ﬁgﬁ%p ty?h?g%ﬂﬁé&hyq&%y%&®§?g,%é%%ﬁpyg%%%b§P§?Q%-propyl
pyruvate, menoylethydt @hheimat @ ipxtdpyll eaee iglycoeila tmonaedthgtlhether,

2- oxobut anoat.e; arqQmati c hxdrocarbons such_as .tol uene and xyleie; ind

ani des and (A& EF IZYCRINPAR AR FOF Pk i TRET 5 IRPRORY ey BA¥EC N de and
N- et hyl pyr iinicdongutQut e Bhet N4 prpYaRhS g PFOGY MeRBmek kG| e tHEWERENY |

tripropylene glycol monoethyl ether; (poly)alkylene glycol

15 monoalkyl ether acetates such as ethylene glycol 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;

20 other ethers such as diethylene glycol dimethyl ether,
diethylene glycol methyl ethyl ether, diethylene glycol
diethyl ether and tetrahydrofuran; ketones such as methyl
ethyl ketone, cyclohexanone, 2-heptanone and 3-heptanone;
alkyl lactates such as methyl lactate and ethyl lactate;

25 other esters such as ethyl 2-hydroxy-2-methylpropionate,
methyl 3-methoxypropionate, ethyl 3-methoxypropionate,
methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate, ethyl
ethoxyacetate, ethyl hydroxyacetate, methyl
2-hydroxy-3-methylbutanoate,

30 3-methyl-3-methoxybutylacetate,
3-methyl-3-methoxybutylpropionate, 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



et her, ethylene glycol nononethyl ether acetate, propylene glycol
nononet hyl et her acetate, propylene glycol nonoethyl ether acetate,

di et hyl ene gl ycol dinmethyl ether, diethylene 10 glycol nethyl ethyl ether,
cycl ohexanone, 2-heptanone, 3-heptanone, ethyl |actate, ethyl

3- et hoxypropi onate, methyl 3-ethoxypr &g onate, ethyl 3-ethoxypropionate,
3-nethy|-3-nethoxybuty|€ro I onate, n-butyl acetate, i-butyl acetate, n-anyl
formate, i- MFYTALSJIRthRl RyTvats . #Hhy brITEvaden -BERRY A P¥rUvageopy
butyrate, it R AN Yihy1 RESRGIR AU RAIG WAy preferred

from the viewoints of solubiliity, "pigment dispersibility and coatability.
The above s @ -weszoibts: e diee ;u sgvbme tdire hyrdrioe agirwinsn stuain as2@odueneoand nor e.

Further, a high-boiling s t benzyl et hyl. . «.di - n-hexyl
ciher . acot GREH BB AR BPO At S, PO e &7 R E4BEy P GEPR o0¢ t anol
1-nonanok, Ben-dimedHiAlle t WY larit & -MethBigWrdeiEaa e, di ethyl oxal ate,

25 diethyl mal eate, Y-butyrol actone, ethyl ene carbonate, propylene
carbonate or et hyOuwte of] helsemsiedyieats, Priopylencetdiveoinmonemeddyli n

conjunction w.th th qQve | vent . The hi gh-.boi | in ol vent s be used
alone or in ewéélc? i ﬁ%tr&o 6t %?‘ Xﬁogrm%?%é%%i%%h%ﬂoaucn%ao S I‘i’gogg{'{%g‘ﬁt i's not
par ti cul arl yyilydo 1l f@nolethgese tRer )ac%t\a&|eu,epiﬁb'f>9hleﬁ€&_¥lﬁ§ol hahokkaylot al
amount of all the conponents excluding the solvent of the conposition is
preferably Bthemecetafepadicthytery glyiceleddpryhyd ethem. Wisthydenehe

1 100 34 S0 SRS H o, AT A 20 oL
i nvention c@yhemsemorne ca el layratepdetinfl thand tbeyprop sansid j ve
CorrpOSItIOnmethyl 3-ethoxypropionate, ethyl 3-ethoxypropionate,
3-methyl-3-methoxybutylpropionate, n-butyl acetate,
i-butyl acetate, n-amyl formate, i-amyl acetate, n-butyl

15 propionate, ethyl butyrate, i-propyl butyrate, n-butyl
butyrate and ethyl pyruvate are particularly preferred f£from
the viewpoints of solubility, pigment dispersibility and
coatability.

The above solvents may be used alone or in combination

20 of two or more.

Further, a high-boiling solvent such as benzyl ethyl
ether, di-n-hexyl ether, acetonylacetone, isophorone,
caproic acid, caprylic acid, l-octanol, l-nonanol, benzyl
alcohol, benzyl acetate, ethyl benzoate, diethyl oxalate,

25 diethyl maleate, 7Y-butyrolactone, ethylene carbonate,
propylene carbonate or ethylene glycol monophenyl ether
acetate may be used in conjunction with the above solvent.

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

30 The amount of the solvent is not particularly limited
but desirably a value which ensures that the total amount
of all the components excluding the solvent of the
composition is preferably 5 to 50 wt%, particularly

preferably 10 to 40 wt% £from the viewpoints of the coatability



for formng a colored | ayer of the present invention. A description is
subsequently given of the nethod of formng the color filter of the present
invention. 10 A light screening layer is optionally forned on the surface
of a substrate to define a portion for formng pixels, and a liquid

radi ati on sensitive conposition conprisidg, for exanple, a red pignent

di spersed therein is _applied to the substrate and prebaked to evaporate the
sol vent so &38% stAbihity ofcdbe pdtainad Aadiatdan fE™Sithves then exposed
to radiati%%mbggqgggng phot omask, developed with an alkali devel oper to

di ssol ve and renove an unexposed portion of the coating film and post-baked
to forma pixel array having a predeterm ned red pixel pattern. 20

Thereafter,c§ae agﬁhication, pr ebaki ng, exposure, devel opnent and

post - baki ng _r' j diation sensitive conpositions conprising green and
bl ue piggents di speleSedlorheidirab® ¢ak’ pedsedt hhkewtient eomPrilsdsdreen

pi xel array and a blue pixel array on the sane substrate sequentially 25 so

as to obtai ® godored iayermate ofgthedradiationmensitd veicomposiitdpn on t he

substrate. a er of caurs th order. of form.nng the color pixels is
not |inited 0 t%%&éﬁla/ea clogl'of e(;% ort jseern_tOfld(r:R entp!rc?_rﬁe%%'rb“fe&?%t rix may be
formed |ikew se by dekegipkeon3@sr 8dbabgaenEePsivere ¢S nidtddbd ok form ng
a colored |layer of the present invention. The substrate used to form pixels

and/ or a bl THEG i 5he o lar £ IteyT £% the Iprefenpoinrenttamt e, pol yester,
opti onatPy s ectied S Bl Eet e 18y et Britondiny 28R R BTy ot
Wi th a sil amurfamegpbfrgsagsttateltasdefinea pention dorpf eimigg pixetiser i ng,
gas- phase reaction, or, vacuyum deposition, 5 To apply the liquid radiation
sensitive C@r%gi]t:’rcﬁ'ﬁ"d radiation sensitive composition comprising, for
example, a red pigment dispersed therein is applied to the
substrate and prebaked to evaporate the solvent so as to form

15 a coating film. This coating film is then exposed to
radiation through a photomask, developed with an alkali
developer to dissolve and remove an unexposed portion of the
coating £film and post-baked to form a pixel array having a
predetermined red pixel pattern.

20 Thereafter, the application, prebaking, exposure,
development and post-baking of liquid radiation sensitive
compositions comprising green and blue pigments dispersed
therein are carried out likewise to form a green pixel array
and a blue pixel array on the same substrate sequentially

25 so as to obtain a color filter having red, green and blue
pixel arrays on the substrate. As a matter of course, the
order of forming the color pixels is not limited to the above
in the present invention.

The black matrix may be formed likewise by using the

30 radiation sensitive composition for forming a colored layer
of the present invention.

The substrate used to form pixels and/or a black matrix

is made of glass, silicon, polycarbonate, polyester,

aromatic polyamide, polyamide-imide or polyimide.



to the substrate, a suitable coating technique such as spray coating, roll
coating, rotational coating (spin coating), slit die coating, bar coating
or ink jet coating may be enployed. Qut of these, spin coating and split
die coating 10 are preferred. The thickness of the coating filmafter
drying is preferably 0.1 to 10 pun, noP& preferably 0.2 to 8.0 pun,

articul arl referably 0.2 to 6. un, . The_radi atjon used to for i xel s
ot or 5 bl ack ruThEEubst fad Culs heHPH L8 it SEkA T E P ot SudREPABI o ot
radi ation, piartebhimen® &ucha@isaichemhicallediredtmaedMant % fAisandut  of

these, radiation having a wavel ength of 190 to 450 nmis preferred. The
dose of theceaglingoadestprplasnd|ireminent 0 i®oopladingnp sputéezxdoge al kal i

devel oper i aR" gilgrsgbgga@%i%glu%%u actll utdie _r&sq_fthi%gl.al kal i ne conpound such as
, S ydr

sodi um car bdnat odirum hydr oXi de, pot assi um oxi de,

tetramet iyl ammoni w6 appdyoxhdeliqiioli padidtBofli sénbiey¢bocbhpbsiliénundecene
or 25 1,5-diazabicyclo-[4.3.0]-5-nonene. A suitable anmount of a
wat er - sol ublte® BreaiikstiAtene Syikable qRatidibteshndaigneich@s §PF@NT act ant

may be adde%oa{t‘kln]tg{‘,e e@%"%o%'t %lgj,?)%%é%ltg.g?x% £B8+GQ “t(E%iH lcg]a.gé.\r/l lﬁj”era' Ly

rinsed after alka oprent . ower devel opnent’, “Spr ay épnent ,
dip (inmmersldt) develoayimy, barddoatdeneloapieik jert tduatiide ey bde

enpl oyed. As faqr devel gpnent conditions, the coating film_is preferably
devel oped atMPdO¥ed t eRBErat thes®r sSPinpcepbingernd Pl dieG9asAPgi ned

col or f?_bterar%f FdPreent invention is extrenely useful for transm ssion
and reflection Color 1liquid crystal displays, color imge pick-up devices,
color sensors, effThe thickness of the coating film after drying is

preferably 0.1 to 10 um, more preferably 0.2 to 8.0 um,
particularly preferably 0.2 to 6.0 um.

The radiation used to form pixels and/or a black matrix

15 is selected from visible radiation, ultraviolet radiation,
far ultraviolet radiation, electron beam and X-rays. Out
of these, radiation having a wavelength of 190 to 450 nm is
preferred. '

The dose of the radiation is preferably 10 to 10,000

20 J/m?.

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

25 1,5-diazabicyclo-[4.3.0]-5-nonene.

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

30 Shower development, spray development, dip
(immersion) development, puddle development or the like may
be employed. As for development conditions, the coating film
is preferably developed at normal temperature for 5 to 300

secC.



5 Color liquid crystal display panel The color liquid crystal display panel
of the present invention conprises the color filter of the present

i nvention. 10 As an exanple of the color liquid crystal display panel of

t he present invention, a color liquid cr%zt al display panel having

excel l ent characteristic properties can manuf actured by using the

radi ati on sensiti c osi.tiaon for_ form a ored | ayer, of the present

i nvention to for m\i'i’? ﬁﬁ‘r@@@t&ﬁa‘ﬁ&c%% 5&%%%\’:&??3:["&@5‘3??#5 AViER si st or
substrate ariexthimd1ddiviid il FISitrat@mAEaes End fedl i@ & oxCo! or ed
| ayer of the present invention conprises the above conponents (A to (D) as
essential i Agradi®kerystad @isplevis ar¢qlqr dmagecHickanpldeviges head®ositi on
are given t%%ﬁ%%réj) ééradiation sensitive conposition for formng a
colored | ayer conprising a carboxyl group-containing copolyner (Bl) as the
al kali-seluble resin (B) 25 (2) the radiation sensitive conposition for
formng a colored |layer (1) conprising at |east one selected from the
group consi $94RF f1GYEhrITKS 6 -hrEhEH ¥yl ate, pentaerythritol
triacrylate and e y .t gl ryl at I i 30
mononmer (C) (3) tﬂﬂé]% r gélig% [ %ﬂ&géﬁs?ﬁ%lggfc%p%%ﬁfgﬁhg g‘rB?o%ﬁrﬁu %g:teeas%ql?ol ored

| ayer (2) capremstigh dompriddy | tife (o et hfibieswz oyt ) tl9e Hhresemiazol - 3-yl |

et han- 1- oneoxi ne- O- acetate as the carbazol e conmpound 37 (D1) (4) the

radi ati on set¥Y&%4Ponposition for forming a colored layer (1), (2) or (3)

conpri sijggd an or gafl §n example of the color liquid crystal display panel

of the present invention, a color 1liquid crystal display
panel having excellent characteristic properties can be

manufactured by using the radiation sensitive composition
for forming a colored layer of the present invention to form

15 pixels and/or a black matrix on a thin film transistor

substrate array.

The radiation sensitive composition for forming a
colored layer of the present invention comprises the above
components (A) to (D) as essential ingredients.

20 Particularly preferred examples of the composition are given

below.
(1) a radiation sensitive composition for forming a
colored layer comprising a carboxyl group-containing

copolymer (Bl) as the alkali-soluble resin (B)

25 (2) the radiation sensitive composition for forming a
colored layer (1) comprising at least one selected from
the group consisting of trimethylolpropane
triacrylate, pentaerythritol triacrylate and
dipentaerythritol hexaacrylate as the polyfunctional

30 monomer (C)

(3) the radiation sensitive composition for forming a
colored layer (2) comprising
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl]

ethan-l-oneoxime-0O-acetate as the carbazole compound



pi gnent and/or carbon black as the colorant (A) 5 The preferred color filter
(5) of the present invention conprises pixels and/or a black matri x nmade of
the radiation sensitive conmposition for formng a colored |ayer (1), (2),
(3) or (4). The preferred color liquid crystal display panel (6) 10 of the
present invention conprises the above collor filter (5) and the nore
preferred color liquid crystal display panel (7) of the present invention
conprises pixels éﬁg or a black nmatrix made of the radiation sensitive

conposi tion(4gr taencAgiatEebhocedshiaioe chhpostioh3¥odr fo4midly & thin film
15 transistor substrate array. As described above, when the radiation
sensitive conposFPileReAora¥BFNi(Ad a(@dl 6Fedi3) agemPEising pReo&ARNIChVeENt | oN

conprises an optigghgéﬁgigﬁg/ggngggkg _g?%gﬁ a%th%i%%l%g%%&bﬁi.le conmpound

(D1) having high Irtivit o radiafron as an essén ndr edi ent ,

even if 5t contai The prgfemsd coloa fiDtexr (8¢t thki pxesait iAteatabyned
product does not remain on the substrate and |ight screening _|ayer of an
unexposed p&OMPEHS@F Phjeds YRR PLackMatEisomads, of Jdhei radigkdoBdges of
the pixel paderniaed : [ t | @gty pi xe
pattern and% g:lElSr%t FPﬁﬁogg?géPn@‘ﬁt%oﬁ?rg@% gé?%gégg]f%y%f@le’ ggéé or an
undercut cdml)bedf drded With a small anount of exposure. Further, the pixels

and bl ack matrix de of the _radjiation sepsitive composition faqr fQrmng a
col ored | ayer _30[%@ PF@fﬁFﬁggn@#‘%eﬁW%gf%ﬁ?ésqﬂjgﬁ%ﬁlfa%é’aéﬁ‘?ﬁot(ﬁa_ess and
excel l enp adresin) grededht IRl cbipraiselse thleh@podd 2b1e? FaAteld Ve
conposition for formng a colored | ayer of the present invention can be

extrenmel y advanandddhesngreqmefierredeofanufiatid erystalodisplap pahiellt er such

25 2001 0r 14 Sk 190 S2atnd LAVE SN dho ] 20 hdiR'Eha /b8 4 BEahET O ©f

matrix made of the radiation sensitive composition for
forming a colored layer (1), (2), (3) or (4) on a thin film
15 transistor substrate array.

As described above, when the radiation sensitive
composition for forming a colored layer of the present
invention comprises an optical radical generator which
contains a carbazole compound (D1) having high sensitivity

20 to radiation as an essential ingredient, even if it contains
a pigment in a high concentration, an undissolved product
does not remain on the substrate and light screening layer
of an‘unexposed portion during development, scum is not
produced on the edges of the pixel pattern and the black matrix

25 pattern, and an excellent pixel pattern and black matrix
pattern without a missing part of the edge or an undercut
can be formed with a small amount of exposure.

Further, the pixels and black matrix made of the
radiation sensitive composition for forming a colored layer

30 of the present invention have high surface smoothness and
excellent adhesion to the substrate.

Therefore, the radiation sensitive composition for
forming a colored layer of the present invention can be

extremely advantageously used for the manufacture of a color



Exanples 5 The foll ow ng exanples are provided for the purpose of further
illustrating the present invention but are in no way to be taken as
limting. "Parts" and "% in the follow ng exanples are based on weight. 10
<(B) preparation of alkali-soluble resin> Synthetic Exanple 1 1 part of

2,2' -azobis(2,4-dinethylvaleronitrile) 3d 200 parts of propylene glycol

nononet hyl et her_acetate wer fed to a flask. equipped w.th a cooling
tube and a E#E?gﬁu aﬁa?r?gf?ﬁ %Sr}&ttﬁ&#?ﬁ COLRE J(;fq‘i%aﬁ%?tsg:adfg%f?i%ﬂe, 35
parts of bpagglsnehhereykaeea 3P PRetelebtgbieer @hqusepgnet hacryl ate, 25
parts of N-phenylmaleimde and 2.5 parts of a-nethylstyrene diner as a
chain transfer agent were 20 then fed to the flask, the inside of the flask

was substit 1By nitrogen, the resulting solution was stirred gently, and
the reaction sorutron was heated at 80C to be pol yneri zed by maintaining

that tergperature The Bobbowsng Téesampliéerare teovEaed i Hor SOhet pappvss furt her
heated at 100 C, 0.5 part 25 of 2,2'-azobis(2,4-dinethylvaleronitrile) was
added, and °fcfyRERes dt}otetaating thedpsaseprsrinyentien PHo@re dnoBPain a

resin solut%gg ggokgdgggggeg% ngggigﬁ?a. The obtained resin had an Mwv of
, . Ih

17,000 and an"M o IS resin was designated as resin (B-1). 30
Synt heti ¢ Exanpl e"Rattparandf "2] 2h-thkebfslldwirdgdexampyésyaheeobasedl e) and
200 parts of pro bene gl ycol nononethyl ether acetate were fed to a flask
equi pped w PR gegé Ling tube and a stirrer, 39 15 parts of methacrylic
acid, Igparts of styrene, 30 parts of benzyl nethacrylate, 15 parts of

| ycer ol
oY <(B) preparation of alkali-soluble resin)

Synthetic Example 1
1 part of 2,2'-azobis(2,4-dimethylvaleronitrile) and
200 parts of propylene glycol monomethyl ether acetate were
15 fed to a flask equipped with a cooling tube and a stirrer,
15 parts of methacrylic acid, 15 parts of styrene, 35 parts
of benzyl methacrylate, 10 parts of glycerol
monomethacrylate, 25 parts of N-phenylmaleimide and 2.5
parts of a-methylstyrene dimer as a chain transfer agent were
20 then fed to the flask, the inside of the flask was substituted
by nitrogen, the resulting solution was stirred gently, and
the reaction solution was heated at 80°C to be polymerized
by maintaining that temperature for 3 hours. Thereafter,
the reaction solution was further heated at 100°C, 0.5 part
25 of 2,2'-azobis(2,4-dimethylvaleronitrile) was added, and
polymerization was carried out for another 1 hour to obtain
a resin solution (solid content of 33.0 %).
The obtained resin had an Mw of 17,000 and an Mn of
8,000. This resin was designated as resin (B-1).
30
Synthetic Example 2
1 part of 2,2"'-azobis(2,4-dimethylvaleronitrile) and
200 parts of propylene glycol monomethyl ether acetate were

fed to a flask equipped with a cooling tube and a stirrer,



nononet hacryl ate, 25 parts of N-phenylmaleimde and 2.5 parts of

a-net hyl styrene diner as a chain transfer agent were 5 then fed to the
flask, the inside of the flask was substituted by nitrogen, the resulting
solution was stirred gently, and the reaction solution was heated at 80C to
be polynmerized by maintaining that ten@® ature for 3 hours. Thereafter,

the reaction solution was further heated 100 C, 0. 5 part of 10

2, 2' - azobi s@>® Ragtsephynehasonli¢idhd nde RagES, ORIt YIRNY neld PATiteh was
carried out req,ryg_,th JB}HI ot r§si i on (solid content of
32.9 9% . Théjfgt?t al néld%{eé%li n haljtgen' %Nﬁcg‘%rl%, 6)8'5(3) ar%égalhglwh of 9,000. This

resin was desingmetdhcay radss n B-EHrt sl o ESWNHphetn wlntadaatim iade3 dndgaz 15 of
2,2' -azobis(2,4-dinethylvaleronitrile) and 200 parts of propyl ene glycol
nononet hyl #aFS aE 4-ReERErEtyrene ddmgrias sIChain SFea sherhseebMeney t ube

and a stirr &her’fedxPehbSEsHELRRCIYE i de 8¢ tthe 3 aR& 8s Subsithteiteq 30

parts of benzyl nethacrylate, 10 parts of glycerol nononethacrylate, 30
parts of N-fenmitmegenn theareis@l Eingsalsitdorawast syisrgdgentliyeranas a
chain transfer agent were .then fed to the flask, fhe inside of the flask
was subst i ttﬁq’eed c&;}oﬁ’@ £PFYEAO™ W@Srggﬁp??nﬁgs@ u‘lL' i oh %§_° ¥M&TeFSfent | y,
and the reast i iHi) vest ek u) EdP Pty MermnesdadPer, ,
mai ntai ning that tenperature for 3 hours. Thereafter, the reaction solution
was further thearegciionpgotutdonswagrfurtdyrer heated 100°C, 0.5 part of

ves furt her Hepencs 5w ' t o
carri odt8ut 1 AT SR L R A St AdE LRI Content o

33.2 9. Thepsjmdrieth t fon waddaziiby oht o dhotinkan Mudfto 6vn This
resin was designated as resin (B-3). 40 Synthetic Exanple 4 3 parts of
2, 2" - azobi s(2, et AR 0P 19nteRE of 32.9 %).

The obtained resin had an Mw of 19,000 and an Mn of
9,000. This resin was designated as resin (B-2).
15
Synthetic Example 3
1 part of 2,2'-azobis(2,4-dimethylvaleronitrile) and
200 parts of propylene glycol monomethyl ether acetate were
fed to a flask equipped with a cooling tube and a stirrer,
20 15 parts of methacrylic acid, 15 parts of styrene, 30 parts
of benzyl methacrylate, 10 parts of glycerol
monomethacrylate, 30 parts of N-phenylmaleimide and 2.5
parts >of o-methylstyrene dimer as a chain transfer agent were
then fed to the flask, the inside of the flask was substituted
25 Dby nitrogen, the resulting solution was stirred gently, and
the reaction solution was heated at 80°C to be polymerized
by maintaining that temperature for 3 hours. Thereafter,
the reaction solution was further heated at 100°C, 0.5 part
of 2,2'-azobis(2,4~-dimethylvaleronitrile) was added, and
30 polymerization was carried out for another 1 hour to obtain
a resin solution (solid content of 33.2 %).
The obtained resin had an Mw of 15,000 and an Mn of

7,000. This resin was designated as resin (B-3).



200 parts of propylene glycol nononethyl ether acetate were fed to a flask
equi pped with a cooling tube and a stirrer, 5 15 parts of nmethacrylic acid,
30 parts of acenaphthylene, 35 parts of benzyl nethacrylate, 10 parts of

2- hydroxyet hyl nethacrylate, 10 parts of w carboxypol ycaprol actone
monoacryl ate and 5 parts of a-nethylstyf8ne diner as a chain transfer agent
wer e then fﬁd %o %he flask th I nside of the 10 flask was substituted by

ni trogen, tR¥PFBELEE] A¥ADBLAt fon was stirred gently, and the reaction

sol uti on was heat g¢haaits §8G,020 - AT Y- hethy WAl eH JHitF 11 ang
tenperature for 3 hours. Thereafter, the reaction solution was further
heat ed at 180C parss mdi propylene glygedneromerthly hwttthdw acetatiet vere) was

dded, and _pal i zat | i t.fqr. angther 1 _hour to_obtai
resin sol utF8H P feOhehi RReS 1 E oppdiag Jube,oPesPnsFaaaR  wy of

10, 000 a;d as pHrek o€, felnadkiysikeatnanagodpsrgsabedadsnaphthyibnd). 20
Exanple 1 <preparation of liquid conposition> 85 parts of a mxture of C. I.
Pi gnent Red325maxhe of benzyilgRethareylate. i k0 partigyet 2ahyvdrexyethed as a
col or ant (A}rl

25 80 par of _resi B-1) .as _an .al kali-sol.uble resin (B),
80 parts of Sftﬁgﬁfggﬁ hrit@olpaﬁ a %r &ﬂ'ﬁ%bé’é‘yé’odﬁcﬁqfr?&qc&?ﬂe nmononer (C),
20 parts of m%nb%c@&hh'teGaﬁa‘%bﬁlfbb@f\mﬂéﬁ%l@tﬁ%ﬂ@aﬁhe%é{é la ehB@A
-1-oneoxi me- O acetate (trade name of CA-242, manufactured 30 by Ciba

Speci al ty Ch&Ang&ey egent|vere then §aAetaridie faggky Heeeimukdeof thean
O 07 ResOEaY sl lcet byl n080oglRr! i peaMElugSBLLELLH!
wei ght rati wasf stQrB88d gentlgplamshtthecreaotion s$obetien was peaadeas |iquid
radiation 4%0°%eggiggvgofggggiéééqugéggﬁtaining that temperature for
3 hours. Thereafter, the reaction solution was further
heated at 100°C, 0.5 part of
15 2,2'-azobis(2,4-dimethylvaleronitrile) was added, and
polymerization was carried out for another 1 hour to obtain
a resin solution (solid content of 31.0 %).
The obtained resin had an Mw of 10,000 and an Mn of
6,000. This resin was designated as resin (B-4).
20
Example 1
<preparation of liquid composition)
85 parts of a mixture of C.I. Pigment Red 254 and C.I.
Pigment Red 177 in a weight ratio of 80/20 as a colorant (A),
25 80 parts of resin (B-1) as an alkali-soluble resin (B), 80
parts of dipentaerythritol hexaacrylate as a polyfunctional
monomer (C), 20 parts of
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl]-ethan
-l-oneoxime-0O-acetate (trade name of CGI-242, manufactured
30 Dby Ciba Specialty Chemicals Co., Ltd., the same shall apply
hereinafter) as an optical radical generator (D), and 1,000
parts of a mixture of ethyl 3-ethoxypropionate and propylene

glycol monomethyl ether acetate in a weight ratio of 70/30

as a solvent were mixed together to prepare a 1liquid radiation



<formation of color filter> This liquid conposition (R1) was applied to a
soda-linme 5 glass substrate having an S1Q2 filmfor preventing the elution
of sodiumions on the surface with a spin coater and prebaked on a hot

pl ate heated at 90C for 2 mnutes to forma 1.7 mthick coating film
Thereafter, this substrate was cool ed t81lroom 10 tenperature and exposed to
ul traviol et radiation having, .wav I?ngths of 365 nm 405 nm and 436 nm

t hrough a pﬁ8P§ﬁ§§Ve EQWPPS%F&PH 2# 30 m) with a high-pressure nercury |anp.
The dose of the radiation was 400 J/nR2. The substrate was then inmrersed in
a 0.04 wt % aqueous sol ution of potassium 15 hydroxide at 23C for 1 mnute to
be devel opedformasdenniolfh codaopefigdea>wat er and dried with air. Thereafter,

the substrate wa ost-baked in_a.clean aven heat ed. 220 C.for, 30
mnutes to form aEIBgf:J!lqal}lr 901%89??1518?39% )pgﬁsraepcﬁp]i%f:o $§Pfigr‘ﬁr15‘ﬁ t he
substratg. ZAasevehbetidrehaWiag dd8iph rehimafsRprevehRenglilsd £ALe 198S
observed through an optical m croscope, the devel opnent residue was not

seen on theofusediamcasis an thesysdasevithon spianeoabepRnsk pvehatedo

M ssing part, Vel fo3egn A8 h88dds Obot e eBiXS! naRALEST By WiSH, Lhg section
of the pixel pattern®was observed through a Scanning el"éctron m Croscope
(SEM, no upgerddick \Watiegn£ijeh.Conparative Exanple 1 <preparation of

| i quid conposition and formation of color filter> A radiation sensitive

conposi tion (r1) WRETEAESEFedthis SHPEREALEnWasaFReLeds tion TReAhpl e 1 except
that 20, partpfferature and exposed to ultraviolet radiation having
wavelengths of 365 nm, 405 nm and 436 nm through a photomask
(slit width of 30 um) with a high-pressure mercury lamp. The
dose of the radiation was 400 J/m®’. The substrate was then
immersed in a 0.04 wt?% aqueous solution of potassium
15 hydroxide at 23°C for 1 minute to be developed, rinsed with
super pure water and dried with air. Thereafter, the
substrate was post-baked in a clean oven heated at 220°C for
30 minutes to form a pixel array having a striped red pixel
pattern on the substrate.
20
<evaluation)

When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion , and no

25 scum and no missing part were seen on the edge of the pixel
pattern.

When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen.

30
Comparative Example 1
<{preparation of liquid composition and formation of color
filter>

A radiation sensitive composition (rl) was prepared
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optical rad
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For myghedn thid pAsRIt TALS gl%nt h8eS 3 STMY WS Idbderdiy ©
the |iquid composition (
fRiYugh an optical microscope, the development residue was
not seen on the substrate of an unexposed portion but amissing
part was seen on the edge of the pixel pattern.

When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), an undercut

was seeln.

Example 2
{preparation of liquid composition and formation of color
filter>

95 parts of a mixture of C.I. Pigment Green 36 and C.I.
Pigment Yellow 150 in a weight ratio of 60/40 as a colorant
(A), 70 parts of resin (B-2) as an alkali-soluble resin (B),
80 parts of dipentaerythritol hexaacrylate as a
polyfunctional monomer (C), 25 parts of
1-[9-ethyl-6-~(2-methylbenzoyl)-9.H. -carbazol-3-yl]-ethan
-l-oneoxime-0O-acetate as an optical radical generator (D),
1l part of malonic acid as an additive and 900 parts of a mixture
of 3-methoxybutyl acetate and propylene glycol monomethyl
ether acetate in a weight ratio of 50/50 as a solvent were
mixed together to prepare a liquid radiation sensitive
composition (Gl).

A pixel array having a striped green pixel pattern was

formed on the substrate in the same manner as in Example 1

1 43

was used in place of the liquid



<evaluation> 5 Wen the pixel array on the substrate was observed through
an optical mcroscope, the devel opnent residue was not seen on the
substrate of an unexposed portion, and no scumand no m ssing part were
seen on the edge of the pixel pattern. 10 Wen the section of the pixel
pattern was observed through a scanni nﬁ?’el ectron m croscope (SEM, no

undercut was _seen ratLve. Exanple 2 15 < aration of . liquid
conpositioneﬁﬁapfoFﬂ%?rgﬁeo +88t0r ???%Fﬁoﬁ‘Eég'aY?ﬁhu§% stiiRwace
conmposi ti onofJthe VBSgRi@PabAPosi BibAC (RAYE mManner as in Exanple 2 except
that 35 parts of 2-Dbenzyl -2-di et hyl am no-1I - (4- nor phol i nophenyl ) but anone-

20 1 was used as an optical radical generator. Thereafter, a pixel array
havi ng a StQLQSQuQ §§H pi xel pattern was fornmed on the substrate in the
same nmanner ‘as I'n afple 1 except that the liquid conposition (gl) was

used irp place ofwhépr thgupilxeDradsayi on tid) suBStraval waki epzervlign t he
pi xel array on the substrate was observed through an optical _m croscope,
t he devel opfBRPUPBsRALRPWEGRL MHCEIRGPRy (the deNeleamendf rafiduexyased

portion but, t”Léébngﬂeﬁﬂepgpﬁs%?ﬁtéeSP QHO%ngégggd?é?%gg%RiXgﬁdp§$tern'

Wien the section o prxel patftern was obser & scanni ng

el ectron m ecamcapé (&Smdssiay patdr Geire ¥86nSEetheleddexadpthe3pipaparati on
of liquid conposition and formation of color filter> 70 parts of a m xture
of C.I. PigR@hteBPue 15:6 and

10 When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut

was see€en.

Comparative Example 2
15 <preparation of liquid composition and formation of color
filter>

A radiation sensitive compositioni(gl) was prepared
in the same manner as in Example 2 except that 35 parts of
2-benzyl-z—dimethylamino-1-(4-morpholinophenyl)butanone-

20 1 was used as an optical radical generator.

Thereafter, a pixel array having a striped green pixel
pattern was formed on the substrate in the same manner as
in Example 1 except that the liquid composition (gl) was used
in place of the liquid composition (R1l).

25
<evaluation)

When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion but amissing

30 part was seen on the edge of the pixel pattern.

When the section of the pixel pattern was observed

through a scanning electron microscope (SEM), an undercut

was seen.



5 C1l. Pignent Violet 23 in a weight ratio of 95/5 as a colorant (A , 60
parts of resin (B-3) as an alkali-soluble resin (B) , 90 parts of

di pentaerythritol hexaacrylate as a pol yfunctional nonomer (C), 40 parts of
1-[ 9-et hyl - 6- (2- et hyl benzoyl )-9. H. -carbazol -3-yl]-ethan 10
-1-oneoxi me- O acetate as an opti cal radféal generator (D), 5 parts of A-60
(trade name,_nonioni,c surfactant manufactured by Kao Corporation) as an
additive anti <698 ﬁa ts of a mxture of ethyl 3-ethoxypropionate and

propyl ene gkpeepararascht byl 11guher conpbaleibn andefghhatabhooef c69640 as a
sol vent were 15 m xed together to prepare a liquid radiation sensitive
conposi ti onfiBE¥Pr>Thereafter, a pixel array having a striped bl ue pixel

B et " has (e Hocpalbe SH0RARLELLD bR ORITAIBRORE BPue! s EEAHREC

except that the liqu conposition was use ace o e liquid

conposi t5 onC( Rl)Pigmernmt Wabilenr>23 \Aca weligghti xakiardfPs5¢8 dda suvhetraate was
observed through an(ﬁgical m croscope, the devel opnent_ resi due was 25 not

seen on the(8dpse? Rar °§nr%ﬁ1’e9<d&'€d) ﬁr??ﬁk%wu@&ﬁ%ﬂ_ fB) mi ssing
part were sganpaltkhereagpetablie ity BlkhaLEy1UENLhg section of the

pi xel pattern was observe r%ggﬁ a scanni ng g?éctron m croscope (SEM, no
under cut 3polgfusetionEGinmenamere (EYanaloe parggr efiar ati on of |iquid
conposition aEd fo tion _of cglg& filter> 45 A radiation_sensitive

oy darmgthyibs

conposi tionl( ple _F@&t _QZQJHQ'ﬁaﬁnéFa§§aFﬁlE§éﬂﬁlée§h€%cept t hat
20 part g Of _120RRR%Y e20dhtRiEA¥adk NEn lod Y BN RIAAiiJ2aPBeREr-hkeEapgpe- 1 was
used as an optical radical generator. 5 Thereafter, a pixel array having a
striped bl ué paxies$ of A-60 (trade name, nonionic surfactant manufactured

by Kao Corporation) as an additive and 900 parts of a mixture

of ethyl 3-ethoxypropionate and propylene glycol monomethyl

ether acetate in a weight ratio of 60/40 as a solvent were

15 mixed together to prepare a liquid radiation sensitive
composition (Bl).
Thereafter, a pixel array having a striped blue pixel
pattern was formed on the substrate in the same manner as
in Example 1 except that the 1liquid composition (Bl) was used

20 in place of the liquid composition (R1l).

<evaluation)>
When the pixel array on the substrate was observed
through an optical microscope, the development residue was
25 not seen on the substrate of an unexposed portion, and no
scum and no missing part were seen on the edge of the pixel
pattern.
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut

30 was seen.

Comparative Example 3
<preparation of liquid composition and formation of color

filter>



pattern was fornmed on the substrate in the same manner as in Exanple 1
except that the liquid conposition (bl) was used in place of the liquid
conposition (RLl). 10 <eval uation> Wen the section of the pixel pattern was
observed through a scanning electron m croscope (SEM, an undercut was
seen. 15 Exanple 4 <preparation of quui‘bE conposition and formation of col or

filter> 250 parts of r han bl ack .(nmanuf act ured .b ni  Shi ki so .
Ltd. ) as a col Oré\ntra%%abc,l% o i rcé)&pr?s(l%-lﬁ’}/’ Mﬁé‘ adeth %quq&jm ubl e
resin (B), 7 pald satle dHap@Riraaky iir kkahplexaaskyépt ertast PPt Jd onal
nmononer (C), 20 parts of

1- [ 9- et hyl - R (et bEHpeithylanina chr GhAnrehed inephenyl ) butanone-
- 1- oneoxi me- t opt | radi.c (D), and 1,000 parts
of a m xtur eloov?g%rlg%% ?nseagg&f y‘g%#f%blno"arrée%]h%l %é}g‘%ﬁéef&ébet ate and

cycl ohexanone i n arheregifitent ia0phke b0dfay amvd mphvebtipedeb M ashiteaget her

to prepare a liquid radiation  sensitive conposition (BKl). Thereafter, a
pi xel array PRVFSHP #4733 rfgeeed| er ks BIbs e dn (e st dannenhas

substrate in aﬁ% i@?&?’ | N+ ExaaRl t hat | Qi d
corrpositionnj(%% II% use qtﬁﬁgﬁg%eﬂ%%géﬁgalﬁ corr%%s(iri)?'l)o&rllggﬁlﬁe.c&j
<eval uat i on>in Wbkace hef othai higupd xedmpo s Hyi avas(Rbker ved t hrough an 46
optical m croscope, the devel opnent residue was not observed on the
substrate of an unexposed portion, and no scumand no mssing part were

observed gon t&eategeiSfi>the pi xel pattern. Wen the section of the pixel
pattern was observed 5 through a scanning electron m croscope (SEM, no
undercut was seerWhelontlze sséaeldxaifplthel pixel pattern was observed

through a scanning electron microscope (SEM), an undercut

was seen.

15 Example 4
{preparation of liquid composition and formation of color
filter)
250 parts of carbon black (manufactured by Mikuni
Shikiso Co., Ltd.) as a colorant (A), 75 parts of resin (B-4)
20 as analkali-soluble resin (B), 75 parts of dipentaerythritol
hexaacrylate as a polyfunctional monomer (C), 20 parts of
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl]-ethan
-l-oneoxime-0O-acetate as an optical radical generator (D),
and 1,000 parts of a mixture of propylene glycol monomethyl
25 ether acetate and cyclohexanone in a weight ratio of 50/50
as a solvent were mixed together to prepare a 1liquid radiation
sensitive composition (BK1l).
Thereafter, a pixel array having a striped black pixel
pattern was formed on the substrate in the same manner as
30 in Example 1 except that the liquid composition (BK1l) was

used in place of the liquid composition (R1l).

<evaluation)

When the obtained pixel array was observed through an



<preparation of liquid conposition and formation of color 10 filter> A
radi ati on sensitive conposition (bkl) was prepared in the sanme manner as in
Exanpl e 4 except that 30 parts of

2- benzyl - 2- di net hyl am no- | - (4- nor phol i nophenyl ) but anone- 1 and 12 parts of
15 2,2' -bi s(2-chl orophenyl)-4,4" 55 -t & aphenyl -1,2'-biim idazole as

tical radical, t 12 4. 4' -bis(diethyl ani no)b h
D an neBsA L HYaF S5ERPAoE dRuCoREPAL TS AR ol A BRSGEH PR 0l 6 o
a nmercapt agmPased supdtagaie $IN@nh WRekpesed pde-tiber,eanieho chimX@hgarray

having a striped black pixel pattern was forned on the substrate in the
sane manner NENisplng pagitavare obsprveRan the ddapuef thepbset patteprl.) was

used in place of the |igu d GRS PRel %'i&elgg,taﬁg‘aél@nuwgso%%s e Qe

obt ai ned pi xel array was observed through~an m Ccroscope

devel opnent thasiulile avatamiinge @ledit ronhaistbsicoples (SEMY) noexpasedurorti on
but a mssing part was seen on the edge of the pixel pattern. 30 Wen the
section of Wa&f H8&H- pattern was observed through a scanning el ectron

m croscope (SEM, an undercut was seen. Exanple 5 47 <preparation of

i quid conposition and formation of color filter> A radiation sensitive
conposi ti on dtharvetsiye dheanglle i) t he sanme manner as in Exanple 1 except
that 1,500 parts 5 of a m xture of ethyl 3-ethoxypropionate and propyl ene

gl ycol monorf®RIRRAEARAN flotlh@iid, compasgition@nd Formatiornes ¢949T as a

sol vent 3 oThegerfdey, a pixel array having a striped red pixel pattern was
formed on the substrate in the sanme manner as
A radiation sensitive composition (bkl) was prepared

in the same manner as in Example 4 except that 30 parts of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
1 and 12 parts of

15 2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetraphenyl-1,2"'-biim
idazole as optical radical generators, 12 parts of
4,4'-bis(diethylamino)benzophenone as an amine-based
hydrogen donor and 6 parts of 2-mercaptobenzothiazole as a
mercaptan-based hydrogen donor were used.

20 Thereafter, a pixel array having a striped black pixel
pattern was formed on the substrate in the same manner as
in Example 1 except that the liquid composition (bkl) was

used in place of the liquid composition (R1).

25 <evaluation)>
When the obtained pixel array was observed through an
optical microscope, the development residue was not seen on
the substrate of an unexposed portion but a missing part was
seen on the edge of the pixel pattern.
30 When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), an undercut

was seen.

Example 5



10 in Exanple 1 except that the liquid conposition (R2) was used in place of
the liquid conposition.(R) and applied with a slit die coater in place of
the spin coater. <evaluation> 15 Wen the pixel array on the substrate was
observed through an optical mcroscope,_the devel opnent residue was not
observed on the substrate of an unexposéa portion, and no scum and no

m ssi ng part $8Lved on the e h X tern en t he
section of f §§§P pat?g + Sﬁogggpeg%ti?ﬁr%thfg;ﬁ%g nafefgghfon
m croscope fSEMamno undercut was seen. 48 Wat is clai rred is: 1. A

radi ation sensitive conposition for formng a, colored |ayer, conprising (A)
a colorant, (B) af rﬁﬂkﬁF%ogoFﬁBFétigglﬁ°m?Q§15F86I93%%c¥@§nﬂ¥eﬁéﬁeﬁer or

5 conblnatlgﬂ @Be SQBE %gﬁg opal s 1 AGARET 1 émyj %égggd pg%tho g gﬁggner and

(D) at |east one optic ca generator romt
consi stifg of xmipturdsof ephy&@ﬂ%ommm{té ardfpddpysiere: hyovllas (1)

and (2): RSO CRL 0. R6 RA NBC RRo O N 13 R, 10 R5 R RE R4 Q C
C R (2 nmonomethyl ether acetate in a weight ratio of 70/30 was used
as a solvent.
Thereafter, a pixel array having a striped red pixel
pattern was formed on the substrate in the same manner as
10 in Example 1 except that the 1liquid composition (R2) was used
in place of the liquid composition (R1l) and applied with a

slit die coater in place of the spin coater.

<{evaluation>

15 . When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not observed on the substrate of an unexposed portion, and
no scum and no missing part were observed on the edge of the
pixel pattern.

20 When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut

was seen.



I3 R wherein RLis a linear, branched or cyclic alkyl group having 1 to 12
carbon atons or phenyl group, R2 is a hydrogen atom 15 linear, branched or
cyclic alkyl group having 1 to 12 carbon atonms or phenyl group, R3 is a
hydrogen atom or l|inear, branched or cgclic al kyl group having 1 to 12
carbon atons, and R4, R5 and R6 are eaf® independently a hydrogen atom or
i near, braﬂﬁhgd,or iécliﬁ | kyl group having 1 to 6 carbon 49 atons, with
t he provi so"tfat 1EhE ARG 8F6up represented by Rl, R2, R, R4, R5 and R6
may be substitut el byaRaBubAt EEHENtivecteRpEEditiom EBE 8beMPngORsSi sting of a
| i near, branched or cyclic al koxyl group having 1 to 6 carbon atons, phenyl
group 5 andcpapsgénlavem. sewprisipbefd) gr coporepteséBednby R1 and RZ may

be substitu ti nt s cted framthe arqu consisting of a
li near, bra%§ﬁ83¥5§°§§gﬁFcE§§%§r Skgus Rggygﬂncfngag @8P88ﬁra95w€, li near,
brancheds or cemblinatabkoss b 6 DyundEvo il hohome rCa @ @ meh&FencRheAYL group
and hal ogen atom 10 2. A color filter conprising a colored | ayer nade of
the radi at MgROBERs| ande (Pdnpésilepst PBe PotAcAd Faddicglegengyaitorof clai m
1. 15 3. A [P e T | di I i Si filter
of ol aim 2“3 dfrgarbkEn S bFadt! SBhEYS RS of BORSHAR HaBreSehEkaLi 1 Thie
al kal i - sol ubeenen pf( Bhel £oadloanagyfeimalasn (19t hnldergizgal | y unsat ur at ed
nononer having at | east one carboxyl group and other copol ynerizable
ethyl enically unsatggated ﬂDnOﬁ%J @d said other copol ynmerizable
et hyl eni cal | y unsat ulfat ed nononerQfonpri ses at |east one nenber sel ected
fromthe group consisting of styrgne, nethyl(nmeth)acrylate, 2-hydroxyethyl
e, glycerol nono(neth)acrylate,
N\\

2
C/R
Cs (1)

O’O

(meth)acryl ate,

10

wherein R' is a linear, branched or cyclic alkyl group having
1 to 12 carbon atoms or phenyl group, R? is a hydrogen atom,
15 1linear, branched or cyclic alkyl group having 1 to 12 carbon
atoms or phenyl group, R® is a hydrogen atom, or linear,
branched or cyclic alkyl group having 1 to 12 carbon atoms,
and R*, R® and R® are each independently a hydrogen atom, or

linear, branched or cyclic alkyl group having 1 to 6 carbon



N- phenyl mal ei m de and nmacronononers of polystyrene and pol ynet hyl
(nmeth)acrylate. 5. The radiation sensitive copolyner of claim1, wherein
the al kali-soluble resin (B) conprises a copolynmer of nethacrylic acid,
styrene, benzyl nethacrylate, glycerol {‘Tﬁnomat hacryl ate and

N- phynyl mal ei m de, or a copolyner of nethacrylic acid, acenaphthyl ene,

D ey Yot M BN AL AL LA 80 representea by
R', R’, R?, R*, R®° and R® may be substituted by a substituent
selected from the group consisting of a linear, branched or
cyclic alkoxyl group having 1 to 6 carbon atoms, phenyl group

5 and halogen atom, and the phenyl group represented by R! and
R? may be substituted by a substituent selected from the group
consisting of a linear, branched or cyclic alkyl group having

1l to 6 carbon atoms, linear, branched or cyclic alkoxyl group

having 1 to 6 carbon atoms, phenyl group and halogen atom.

10
2. A color filter comprising a colored layer made of the
radiation sensitive composition for forming a colored layer
of claim 1.

15 3. A color liquid crystal display panel comprising the

color filter of claim 2.

4. The radiation sensitive composition of claim 1,
wherein the alkali-soluble resin (B) is a copolymer of an
ethylenically unsaturated monomer having at least one
carboxyl group and other copolymerizable ethylenically
unsaturated monomer and said  other copolymerizable
ethylenically unsaturated monomer comprises at least one
member selected from the group consisting of styrene,
methyl (meth) acrylate, 2-hydroxyethyl (meth)acrylate,
allyl (meth)acrylate, glycerol mono (meth) acrylate,
N-phenylmaleimide and macromonomers of polystyrene and
polymethyl (meth)acrylate.

5. The radiation sensitive copolymer of claim 1, wherein
the alkali-scoluble resin (B) comprises a copolymer of
methacrylic acid, styrene, benzyl methacrylate, glycerol
monomethacrylate and N-phynylmaleimide, or a copolymer of
methacrylic acid, acenaphthylene, benzylmethacrylate,

2-hydroxyethyl methacrylate and o-carboxypolycaprolactone
monocacrylate.





