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1 RADI ATI ON SENSI TI VE COMPOSI 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 radiatign sensitive conposition
for formng a colored Iayer alcolor filter and a

re*%#%%ﬁ% gﬁ@f SE&II) ensﬁﬁ%{?g %@%‘S%@??f%ﬁt S¢ WER'

f or MCOLOR |RITErER AND ,COLQR ,LIQKED CRYSIAL [ ESLARI PANEL
useful for 10 the manufacture of a color filter for use
in transmssion and reflection color liquid crystal

di Sl BY SoANEh € Of B erh pi ck-up devices, a color
fiﬂ‘er—cvrrpr‘i—si—rrg—a—t;%ﬁgred | ayer nmade of the
radi ati d!h@pn‘e'sehteimpbmm red ades bo@oradiatigqoigknsitive
stal n rls color filter
Dt R0 Poh 28EmBE R, ¢ d Mareh RafiBtaE £+ Fir ana
a &Oﬂ:@lofl ii@.ﬁi@ycﬁ_'?sﬂﬂl 3di§§i£>f efaniall] aMo¥e EPEdifidally,
I‘IEOSIIIOH there 1s knowmn a nethod in which a

ot b red ates ’a‘?u%ﬁ@éﬁ%Wﬁeeéﬁﬁbgﬁtq%?P%ﬁ%Ofwmﬁdeﬁo form
10y Q:cfi&:séq LA eQ{]a\@” QUbSb%ﬁéfs rd %'l%@kam%'tgr x useful for

screeni ng esire pattern an
t hieiwe mm:ﬂwmtr:eomt mgccﬁldun £ 151 tsap e use riaditatanmsmission

PR At oSy Opu pETbheY 4L fehare BRiLFeLs dpage
JPpfeR-dg AbdaL dell, Hob1dx h&%&&lbohgbgslﬁ M "détdredSlayer

used_herei n neans an_ "unexam ned i shed Japanese
pdiade eppthesFadiation %%ﬁﬁhivhec%e?snﬁenu%nd a color

ﬁff@é&hm ca?%% %ﬁm or r#éﬁ%rgl%é){%m%ﬂer

dlfflcult to obtain an excellent pixel 30 pattern and

bl .ack trix partern n_the tact time is shortened
e&%ﬁ%@%ﬁ%ﬁzobt ained fromthe

col or ed AQ0hédn ® o el £ ¥CLERIRP d tdLof £4 e PrBPrusing a
art is apt to be partlallx m ssi ng or undercut during
developp@n¥radiation sensitive composition there is known a

method in which a colored radiation sensitive composition

is applied to a substrate or a substrate comprising a light
screening layer having a desired pattern and dried and then
the dried coating film 1s 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
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 fillters, it 1s difficult to obtaln an excellent pixel
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.
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2 Summary of the Invention It is an object of the
present invention to provide a radiation sensitive
conposition for formng a colored | ayer, which

exhi bits excell ent devel opability, nore specifically 5
a novel radiation sensitive cofposition for forning a

coéo&ed Iaé(quh ich Q&s not produce an undi ssol ved

pr d-me—mgh——?ﬁg—ggttern edge at the tine of

devel oprentisingn Gl 6 © Vo £lethé i peed Sertth di o & BLdn "B Mprovide
wi t hout a m ssing Eart or undercut of the pattern edge

ev% Fafiat ioresenplihl ve compesidien £ox fgrmingn cplpged layer,
coI 11 Ieﬁ&lﬁﬂt Plexddi RS aaﬁreiaéﬁpﬁ.'l‘inéyt BE%;% ceifically

conprising a colored layer
abanevedorpdtation sensiitivet compambt hen foyj ﬂnrm:mg Bhmolored

pr sent b@%’%tbgqﬁﬁrﬁl%pmv e 30 Gl ssafied BRI or scum

(1 &6 Ftl'@pﬁﬁi éradigeiseniagesmefod BevENepRBht AVE BB rovide
will becone apgarent fromthe foll ow ng description.

AcRb¥elnand a hiagkduakwix midhousna missing patnteoabwtercut

bj f
SPPE REE AU QS of L IE eSS B A 15 amas.
form ng Et dsl a;r:cslr.he:t' abd eptoccﬂ‘rphe sirmegent) :I.mvemtimmltb provide

AL I A b b wov

angoﬁpagn@igﬁctlonal m)nomar and (D) at |east one

opti cal radical generator sel ected fromthe 25 group

consi stifg % & Lma%th@br%ﬁ’@do%ytl@@cmr@aenheinvention
fo ra[n% e .

I a{flié%ggi%ge er e| n ns g-}gg i d%gﬁ%geggﬂéfdco e%lm'sing

of tipe xabgvendddorafblaek.mat ri x used for col or
filter S'O{hgr (o]t)jects 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
by a radiation sensitive composition for forming a colored
layer, comprising (A) a colorant, (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
group consisting 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.




Rs (2) In the formulas (1) and (2), RL is a linear,

3 branched 5 or cyclic alkyl group having 1 to 12 carbon
atons or phenyl group, R2 is a hydrogen atom |i near,
branched or cyclic alkyl groug having 1 to 12 carbon
atons or phenyl group, R3 is a® hydrogen atom or
i near, branched or cycli alkx‘ group having 1 to 12
carbon atonggdand R4, R5'dpd R' are each 10

i ndependent I'y a hydrogen at@m or |inear, branched or
cyclic al kys_group having to 6 carbon atons, with
the provi g e the al kyl%group represented by R1,

R2, R3, R and R6 nay e subgtituted by a

subst 6. S fromt é;gda p consisting of a
lineafY bran cyclic alYoxyl group 15 having 1 to

6 carbon.agggs, phenyl group a\q hangeﬁlAtonl and the
phenyl gr@ymh reprgsented hy RI~gmd R2 may be 4 t 4
[ {\ selected fromthe group

ched or cyclic al kyl group
L o/ |inear, branched or cyclic
al koxyl group havingJl to 6 carbon atons, phenyl group
and hal ogen atom 5 ording to the present invention,
secondly, the aboveF%%jects and advant ages of the
present invention are attained by a color filter
conprising a colored |layer nade of the above radiation
sensitive composition for formng a colored |layer. 10
Accordi ng the present invention, thirdly, the above

obj ects and advant agesgof t present invention are
attai ned a col or IF%ﬁ?d rystal display pane
conpri Si ¢ color filier. The present invention
wi ll b6e ed4i n detdD{ 15 herei nunder.
R R N
\ (2)
~ C-p2
Roses
N
R?

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
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Det ai | ed Description of the Preferred Enbodi nents

Radi ati on sensitive conposition for formng a col ored

| ayer 20 (A) Colorant The color of the colorant in the
present invention is not particularly Ilimted and is
suitably sel ected according té the application purpose
of the obtained color filter. %/%be a pignent, dye

orSYRg LAYt %%mmgs%ﬂﬂewe% %%%% & LBl PP N8RBT
a éBrQé‘Iéjﬁl‘.ﬂé‘ ol é"ii‘h@a&r @fgncl‘i'@&torr E9L 51 aNA%AN &rlogﬁ having

required for a col or Iter, a colorant having
colr &0 eeagibgpadioinsy Jaﬁrrueaw,gbrnagheﬂe@rmid@ alkoxyl group

" ORREE oL <, SRR, ATKnR? By b GRS S5 ARt Hrom.

30 i nverrdaurdiierey ofte Préi&EninvénPred Srécondiy, athe
or anic pignment and carbon black are particularly

e apje%mfbsﬂ%\raﬂf@%cﬂﬁa heyanesgyidieniion are

£
t Wﬁ“ B6q THES oAk FTitel oRURRLnG BTC0 SEPE AT hade
anmif Ctdieamhosates):;adaatslpec sensdltiyecoaopposadisibaviog fémming a

f ol Ilgvvi ng iaol or index (C.1.) nunbers: C|. Pignent
YT T 4 YT pi gnment Yellow 3, CI. Pignent Yellow

12 C. | .add@yreitig Yo i:l@dvpl%seﬁ‘t' inPeRtEsh, ¥alilraty4thefabove
Pi gnent Yellow 15, C. |. Pignent Yel | ow 16, C. |

Pi %ﬁt%qdoaﬂwntesﬁs of §ﬁerﬂrq%¢%wn2@nteom app @efained
Y
Vo it it e B ooy Bt o

61#113:4%1‘ Pignent Yellow 65, C. |. Pignent Yellow 71,
nt_Yell ow 73 nt 10 Ye
pi i PR e, fivertsda iR dLecElugd 18 qetass
lenﬂi@ﬂéﬁw 93, C.I. Pignent Yellow 95, C 1.

Pignent Yellow 97, C. I. Pignent Yellow 98, C.I.
Pigment Yellow 100, C. 1. Pignent Yellow 101, C I.

PI ﬂ@@ﬂlg&' DOYEL It 16m ! of Fhe"PRLedBLL AV ERDS

Pl gnment Yel | ow 110 C I. Pignent Yellow 113,
Radiation sensitive composition for forming a colored layer
(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.

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
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.: 1ssued by The Society of Dyers and Colourists),
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C. 1. Pignent Yellow 114, C 1. Pignment Yellow 116, C. I.
Pi gnent Yellow 117, C. I. Pignent Yellow 119, C 1.
Pigment Yellow 120, C. 1. Pignent Yellow 126, C.I.
Pigment Yellow 127, C.1. Pignent Yellow 128, C. 1I.

Pi gnent Yel low 129, C.I. 20 Pi §ment Yel | ow 138, C I

Pi gne Yell ow 139 C nent

o SREAt e B 1 Y, qebotnds BePiRE thecreblp iRy Serpr index
Pi o0ED] ) Yehhoerd 53, C. 1. P| gnment Yellow 154, CI.

Pi gnment_Yel |l ow 155, C. I. Pignent Yellow 156, C. 1.

Pi grEntPignent Yelew @, C. ﬂh -gRéEmens| Kehlowsd. €4I. Pigment

Pi g@E1bw YE3 | Q’!H”%igé@rﬁ:_ ‘!ﬁﬁ'o%”&&t gekl 0%&&@813?%&& 14,

Pi gnent Yellow 18 gment ~Orangé
Pi @nEntPiQmeerge YB 116wl 15 Pi(grtenPig@enngeI].Bow asl,. CPLgreigment

PRy 1y gt TS YR L1ew 20p; Gy PLEPERD YBLOW 2
C.¢. IPm@ﬁntOsraugewBﬁl @.r. Pigmeat ﬁm.@ c39. Gia:igment
Pi gnent Orange 40, C. |© Pi'gment Orange 43, I

Pi W &9 arfgel 4@idment f 62 afigd - @ig@émt Yellow 65,
e AN a7 PR e 73, . pigment
P| Yekhow P ande. Tl Fghenitl YeRilgwesl ,OCaligePY¥gmesit Yellow 83,

b SnEnELopent ¥e3a0u 3, 3T Bl amedt etioe S5 ¢y 1. Pigment

F’I mmw\é-pj €. 132Pigﬁeht f’éﬂﬂ@ﬁbéf o.at, ﬁﬁgﬁeﬁt@éuow 100,
P ment Violet 38 C. |. Pigment Red 1 ' grrent

.b. Pigmenp; ‘éﬁ%ia?WRb@la -E. @igmeprgxemwea 4, C.I.

e oy S5fon 5. Wi EioF 1y R qomen

P| YelhowRa9 ,10, ICPlgmeRityfehlorad aL,1C. C. Higrﬁrgnﬁeﬂ.laadln

pi bt 7+ AR orettoy 11 oo - iERen et Top Bt C- 1.

Reﬂié;ﬁenf:: Y4118y e} dQIRepiidxﬁ?ent.C Yéu&%gm%mt &efl. Polgment
ment Red 22, C.I. Pignent Red 23, C 1.

p. m%?w 36; I c Plgmenig¥ahlovdP61C. & IPignepiXellpwdl2T,

2c,E, MaBEIR) 6, € 1l pRmRLBrioial .1

ReBigfientT YelPoynitd8, C.I. Pigment Yellow 139, C.I. Pigment
Yellow 150, C.I. Pigment Yellow 151, C.I. Pigment Yellow 152,
C.1I. 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,
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,
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;
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Red 48:1, C. 1. Pignent Red 48:2, C. |. Pigment Red 48:

3, C 1. 15 Pignent Red 48:4, C.|. Pignent Red 49:1,

C.l. Pigment Red 49:2, C.I. Pignent Red 50:1, C I.

Pigment Red 52:1, C.I. Pignment Red 53: 1, C I.

Pi grrent Red 57 C |I. Pignent Red 57: 1, C.1. Pignent

Red 57: 2, ment Red 58:2, C.I. Pignent Red

S5 ELoment YABAPLREd GG - PLAMERE ViodREntd Re g Pimment

Cyio10 3 gt ?&%@%@vbﬁlht 559 @”%B%S#QH%%%E 32,

Pi gment Red 81: ment ~ Red”
ReZl. B3, PAymeint wmm BReah&CEJJ; ®1gméhymeho leed3 87,

‘g‘rﬁe R dé‘qlic%r g’ﬁéﬁ‘%gd éOEqPi@iﬂ@%rﬁed 3,

Re:d H0@idmert RBHQEIEM: Becbﬂc_ﬁﬁentcne!d shi gment p 335 Red 6,
112, C 1. Pignent Red 113, C. |. Pi gnent Red 114,

| Cﬁgr?érwelweaeﬂzz, CI: Rigvm Real| 812Q. Ic. P:Lgmegtreand 9,

4 ' t ~Red t- R 4
i AT P e L i o
Pummm Re®itfineiit Red 14Ri guEnt PRgmlent 6Bed A5 ) .C A giFgment
LA, £ AT . o Wi B
Pigg®n ,Redr 128 gment! Re@'ﬁm@tI R@@Lglné?xt Redl22 Ptgﬁerlﬁi ent

Red 178, C. |. Pignent Red 179, C  I. Pi gnent Red
CRde 28;, deehi PrigmentgRed 30, C. b @imlenmeaeqfaﬂ C.11 Pigment

s e Fhomlin ned AR s Bk e lan LI By ament
C.Red ﬂlOgrmgI Regmaad, Ré 141, H:gnegu.m&ﬂé'd 41; C.I. Pigment
RS Jas et 1 e Soment HE 2862, 11 - migmant Red 5963 C-T.

Clbigtﬁ’éﬂt‘f%d feds 22(‘.“&1 Cﬁigrf’érﬂﬂ%dw-lzzﬁ 1 & |Pigment Red
Pl ment Red 242, Cl. (gment Red 243, C.1I. gment

225 Cd| . PWmhtRﬁ%dS g4, Cdy. P:l:g!mhtR%d 255, C.I.
g3 s R kg AN, Y g 1.
Bl @iex .’lE'iébmeEh'tt Red gﬂemt BI ae ISgﬁenbdRéﬁdlsaPZgrmnI Btigment
oo -5 EFSbesT SR A 200 € 4. Y 2827801

Pigment Red 63:2, C.I. Pigment Red 64:1, C.I. Pigment Red
8l1:1, 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
112, C.1I. 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
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.
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C 1. Pignent Black 1 and C.I. Pignment. Black 7. These
organi c pignents may be purified by sulfuric acid
re-crystallization, solvent cleaning or a conbination
15 thereof before use. Exanples of the above inorganic
pi gment include titaniun1oxid€ bari um sul fate,

caI i um car bonate, zingc Iead sul fate, ye

snh R8Oy, Cr Ly RJrQi?Frtﬁ(;R&Q ?Fed:ﬂ'oﬁi@med’é: Red 207,

( Id:l 1) 1R I Weesos Uld rﬁwig%ntpﬁeasz@l €0 10! P€gment Red
chrom um oxi de green, cobalt green, anber, titanium

bl 2tk Gyint RégmentrRed BllckC ahd Pdgrrieart Red @20, 6 .LhePigment
pr Nt ., j Nven e, .9f gani nent
PREELe A E T Pt R AL B ERONE RER 43 -1

of Pigwment Red Q43r, es pBCtP:h@ilent Redbpt b, NayI b@ilgmdrd ne35254
conbi natjon. For exanpl e, ornwglxels one _or

orgaht cp:}:ﬂ‘b?fb%t@daizé%r Ef @r a%?-%m% Reth@6do2pdr & 5 Pigment

blpek 288Lrix, two or nore organic pignents and/or
carbon black are preferably used. In the present
| ntht i Bigmemt Blud dde 6. It.h@igmenitcBédue3d508,t0el. Pigment

DATEE s e B et Hope 166 pdshiy PiimeBl, pine so:
ofc theppgnénelereéntheanagaent POGhefie eﬁéuﬁess

di scl osed by JP-A 8-259876 and commercially avai | abl e
pofyherBi Sﬂﬂntongﬂﬁe?§ £8f € IpcPioment Browenes:sangdy

the, PY p£GhehBVBRRERNL ﬁﬂ&' engl 'hgmﬁtCﬁhegﬂm;.way be
used i n conjunction with a di spersant | sper sant
is, for Brxeselorganicpignerts maydre purifdednby sulfuric acid

SRRk Fyhfany S Eb RS BTN oLbyBE AR5 Eappsnation

potnergefhyéfafe ab&yl et hers such as pol yoxyet hyl ene
| auryl ether, % X et hyl ene, stearyl ether and
y

polyoxyeﬁﬁﬁm%%% ectheve IRPYIRGLEHDigRent include
alkifﬂﬂfﬁﬁloﬁlﬁ@rSbéﬂiﬁma§ulEQE¥OX¥§iE¥hﬁnSarbonate zinc
n-octyl phenyl et her and pol yoxyef hyl ene
white, lead sulfate, yellow lead, zinc yellow, red iron oxide
(red iron oxide (III)), cadmium red, ultramarine, Prussian
blue, chromium oxide green, cobalt green, amber, titanium
black, synfhetic 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
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
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.
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10 n-nonyl phenyl ether; polyethylene glycol diesters

such as pol yethyl ene glycol dilaurate and pol yet hyl ene
glycol distearate; sorbitan fatty acid esters; fatty

acid nodified polyesters; tertiary amne nodified

pol yur et hanes; and pol yethyl ede i m nes. These surf

actants are available on the 15 market under the trade
narmes ofIKbheopreignt pnygntiom.ceptiomally| ttdhe) colorant may

Poj,y f ' F f

ToRd i (B SIRfRROe AR o Brepbifadr, "I aidHlgrsant
anﬂs,Ggﬂnbxamﬁ}eLmgfhﬁfandgadangrhieunﬁ?nﬁg?f?w(gmphoteric,
L ahi a ur n ahi ass
fHESdne BEPes ot ELtof The Bane &t Bra kRt oo,

Ltd.), atehmel sPesscHOfa MRSt fardP- inclddb )poili}’tﬁﬁeetl%%ene

surfactants may be used al one or in conbination “of

oraHeYk etperanguch 2% Polvexyethkylbeme | Lapret cetinén, 50

i gh r r I 0
oopd g ek 608 BadB £ ppdl £od LR Bpd ey
cottheni . p¢Byoay&thylené udlleyIpiseny Angthdkal suckhl adl e
resipn nm e used as the. 30 alkalj-soluble resin in the
By R iRl eae frofiTLoRenEl etharAnacpofer Y pEnyLone
COn DR Gy L pHen 1 de 08T S Pty EHy1ddle g1 HVE! PRSEtME Huch as
is used in the devel opnent” step of a color filter
preeilrethyilene ceticobadt lauratre yapd cpelvethytena| gtycol

d ' I i.-sol i
Sotehongrorll ATIALEERLY 801 RO IS 550 hopicica
copolyestefsp téetiaferaminé anodiftad bpxlyurethanes; and

group- cont ai ni copol yger" hereinafter) of an
otFOTERTRRLehe IMBES o Ehe s RFAAdHAN TRy o8 e b lmen the
Canderet WHaP thie0tRadeehamé s b RragofCORDRXEEs® Chemical,
gr oup- cont ai ni ng unsat urat ed nononer" herei nafter) and

ot FRr - defrdi Jndi9 @ diofy Kyeedabey Kagakuu€at edb- t@nbnef Top
%ﬁ%ﬁe %H&{ngéﬁﬁgﬁtgeﬁt » SRRl Y "REBZ8RLC 4P PAUWIBEON Ink and
Chemicals, Inc.), Florade (of Sumitomo 3M Limited), Asahi
Guard and Surflon (of Asahi Glass Co., Ltd.), Disperbyk (of
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
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
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. It 1s preferably an alkali-soluble resin having
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Exanpl es of the carboxyl group-containing unsaturated
10 nononer include unsaturated nonocarboxylic acids
such as (neth) acrylic acid, crotonic acid,
a-chloroacrylic acid and cinnam c acid; unsaturated
di carboxylic acids and anhydri 8&es thereof such as
mal ei ¢ .acid, nmaleic anhydride, fumaric acid, itaconic

a? FaTRFEhi Wy RaTdel cular ik et ety B copolymer (to
Cild AFfdFredfly did de% Y ﬁfwﬁ-é&waimgt é):(%ﬁtgfﬂner

pol ycar boxyl 1 ¢ aci ds ng three or nore car
g rhmminaiﬁttblah imEdan mxlame::ﬁllmnsa[tu@:meﬂ) monomer having

S B b hioedl 38 EERFERH L5 &5 “barnoer
rﬁgﬁdﬁb(éﬁﬁf&iﬁmﬁg|ﬁﬁééﬁﬁfﬁf&ﬂ]ﬁbﬁEméﬁﬂEheﬁ@ﬂngfker) and

nmono|[ 2- (neth)acrylo onye | ) pht hal ate; and

notcHeRe CRPALFPeZies %éfﬁalahm%aet%mrypnomer (to
r SF\Sh- r +

\%-Igéjaf%oxyple y?%%r%%gcct’%%‘g% j&?acr ate. t%gcrﬁm?&ner

tthamﬁtmaﬁbuw)-group-containlng unsaturated 25

nonomner nono( 2- ac I X e succi nat nd

Tono( 2. FAL R oEAS AL Lo I cCanEnfalid wpamrated
Metidagdmetd dbic 1lide tmﬁ@@tnﬁmeed Ghotb &880 P M 8408s (Shch as

Toagosei Chem cal Industry Co., Ltd.), respectively.

Th@nemwmmmidgr gupteohcaacmd»g ogebdomogicay13¢ acid and
TOAOREAR SBE 1B &s’% &cwbsggﬁae%ﬂts Qhat ides

nor e. Exanp es o e copo ynerlz e unsaturate
nothexeof isuchuae maletxt aclidi, madleirpodvyds isechfasaric acid,

o 8She dEE LRIRETS s thya ol Ol dEPBaconig acta,

O-dRtFaxysiy rafitydrife ahduhésayoniE €A€id; unsaturated
p- met hoxystyrene, o-vinyl benzyl net hyl ether

m B HYFHERO%Y e HFids Having vthm%aﬁwm Iﬁﬁrb%'me (groups

0 IR I t I

o R e P er oo L o T ) RV e iy L egters

5 ofidepolycarboxytliy! agddnizavimg dtwa at:entorarmm:ay.‘esgroups

Sl @5s bl 2 RLN FSL) P10 by d PELBLESLEL 2La
mono[2-(meth)acryloyloxyethyl]phthalate; and

mono(methj)acrylates of a polymer having a carboxyl group and
a hydroxyl group at both terminals such as
m-carboxypolycaprolactone mono(meth)acrylate.

Out of these carboxyl group-containing unsaturated
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 Toagosel
Chemical Industry Co., Ltd.), respectively.

The above carboxyl group-containing unsaturated
monomers may be used alcne or in comblination of two or more.

Examples of the copolymerizable unsaturated monomer
include aromatic vinyl compounds such as styrene,

o-methylstyrene, o-vinyltoluene, m-vinyltocluene,
p-vinyltoluene, p-chlorostyrene, o-methoxystyrene,
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(nmeth)acrylate, i-propyl (nmeth)acrylate, n-butyl
(nmeth)acrylate, i-butyl (neth)acrylate, sec-butyl
(meth)acrylate, t-butyl (neth)acrylate, 2-hydroxyethyl

10 (meth)acryl ate, 2-hydroxypropyl (neth)acrylate,

3- hydr oxypropyl (neth)acrylatel02-hydroxybutyl
(meth)acryl ate, 3-hydroxybutyl (neth)acryl ate,
4-RMyBeBROBYS YYTeRe: hp ameYhaxpstarens , (oevhnuibghaydmethyl

t h th ate
oragie: L LAPIORL FmBH Ry B o | T DL AVE e RbF1metny
(neth¢acrq+vumy1béh¢ymgmg@mmywleﬁh&ﬁIwmuvmﬂynuhnzylglycidyl
oxydi et hyl epe col th acr | at e,
&Yt FRBt yY%ﬁ%gé¥9%E¥9£ﬁ%% %c? ¢F g, indenes such as
Weiﬁ@éﬂ@raﬁ{a/ heﬁétﬁbiiﬁheﬁ@tﬁﬁﬁfﬂfﬂ@d carboxylates such as
nmet hoxydi propyl ene” gl ycol (neth)acrylate, 1sobornyl

(ﬁ%@h?ﬁermﬁt )EQUYHabycI%bbﬁlaﬂmehWIa@nflhtacry+arepyl

G e U e TR e

Ca(metylacfylasdchiabuﬁyhnlmeehhatrfnﬁté)aﬁé&LBﬁﬁ¥1

| anm noet h nmet h | ate, 2-am no
ng E 9Fﬁ%et325 2PYF ¥t Eﬁh ydrdxyethyl
(”Fﬁ@iﬂﬁ&&f?i&te3 ﬁﬂhfﬁfé fopfﬂe ﬁé@ﬁf&é@%ﬁa@gd

di met hyl am nopr opyl acryl a unsat ur af ed
gl%chﬂQrO%zpb@nylaf@gtbmgnrméagechd@ydroxybutyl

(nErRY RS FE e | 2haEXRROEs oD TR ook Lnfe.

V|myhydmoxyﬂﬂtgyanmdeh)aesylutatedlnyldeﬁeﬁuyhcﬁﬁlate,

- chl I
N Benaf o lwalh i Rerhiefe noryr Lonererl (mehl asviate m Baenyl
SUPﬁeﬂﬁ lﬂlge 2bh@B§8¥§8?h§1nlﬁ@tﬁ?ﬁcrylate

N-cy cIo mal el m de; vi nyl carboxyl ates such as vi nyl
ac%tﬁh@novvﬁthbrb@ebhh@@rY¥ah9L m@tywar@iahUY&enqlgbycol

et ergﬂ;gé£€+a9§hqﬁ g%%@%f+§#§ éi?%# é’?#ﬁigg%ylate,

al mﬁhhoxypropy;agetga@dtle nmethwabrgsaﬂ:e S-negegtelipropylene

i sopren nd
' gfycof ?meth)acrylate, 1sobornyl (methj)acrylate,
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dicyclopentadienyl (meth)acrylate,
2-hydroxy-3-phenoxypropyl (meth)acrylate and glycerol
mono(meth)acrylate; unsaturated amincalkyl carboxylates
such as 2-amincethyl {meth)acrylate, 2-dimethylamincethyl
(meth)acrylate, 2-aminopropyl (meth)acrylate,
2-dimethylaminopropyl (meth)acrylate, 3-aminopropyl
(meth)acrylate and 3-dimethylaminopropyl (meth)acrylate;
unsaturated glycidyl carboxylates such as glycidyl
(meth)acrylate; vinyl cyanide compounds such as
(meth)acrylonitrile, a-chloroacrylonitrile and vinylidene
cyanide; unsaturated amides such as (meth)acrylamide,
a-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
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chl oroprene; and macronononers having a
nmono( met h) acryl oyl 5 group at a term nal of a pol yner
nol ecul ar chain such as pol ystyrene, pol ynethyl
(rmeth)acrylate, poly-n-butyl (neth)acrylate and

pol ysi | oxane. These copol yrmerikhbl e unsat ur at ed

"mgnoners may be used alone or in conbination of two or

R Z AR TheUR A BEF T GrotheEDnt e i % Chpbl yReFhYh efRaer,
Presefi etMYEN 408 | Snd' &1 By A0y ¥y &1 GPP oL VIBE ; (%:Fiy;gg?uc

referred to as ' carboxyl droup-containing cop
( BIgnjvgatedadiendgs ofuck ays al cirihwtgdiepeupisoptenai ayd

u [._conpanent _conprisin net h rylic

P LD I et TRBRERL S HRPA R0 Rt B 10v
| egsdupnet conpeiinse| €€t £dpd I @l r [MEL GEOLEr COMSint s8Eh as
of nono| 2- (net h) acryl oyl oxyet hyl ] succi nat e and

R RETTNS c AP BYBRERRE (RSl MERT IRt apelume-buyyht

| i sti f

st RLENEGEPLECe Mhd [BELY SELOEANG. C0M\ G oxyet hyl

( et h) acfhdsa eppodiimerigablh ) mnratatat,edmonypiners may be used
h | at | | th | at e,

N BHERE o B oo iRt fam PR TR B e anc

pol ynet hihe garbaskiyY| gcup RESTIDNIRY copbli ymbeald ¥Re present

exanpl es of the carboxyl 25 group-containing copol yner

(BEVenEI R REPATARLY A cqRREMeR (19 dedefankpd to as
”E‘Qafbéﬁfi R Arfha 1GARY légg,h}%.ﬁzf) ?ﬁi?%m%? %/éir?a?féfi) of

and benzyl (‘neth)acrylate, “co acrylrc
ac(a) 2-¢axeoxyktdgdup neenfatningtensatuoradbed thonomer

ekt S Gon g PEEas e Bl SER AR CATRa b e Sential
Copphyedtent andesn Byl i atclehs BhB)donpBidy s61Ekaka £rom

and pol nethgl met hacryl at e macronononer, copol yner of

(%) FEPYP | €ORBIFLInB B (neth)acryl ate and _

i e R s e S N

nebhasrpbaypobpcapnohactone mono{meth)acrylate and (b) at
least one selected from the group consisting of styrene,
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

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,
methyl (meth)acrylate and polystyrene macromonomer,
copolymer of (meth)acrylic acid, methyl (meth)acrylate and
preolymethyl methacrylate macromonomer, copolymer of
(meth)acrylic acid, benzyl (meth)acrylate and polystyrene

macromonomer, copolymer of (meth)acrylic acid, benzyl
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copol ynmer of (neth)acrylic acid, 2-hydroxyethyl
(nmeth)acryl ate, benzyl (neth)acrylate and pol ystyrene
macr onononer, copol yner of (meth)acrylic acid, 5

2- hydroxyet hyl (neth)acryl ate, benzyl (neth)acrylate
and pol ynet hyl nethacryl ate ne&ronononer, copol yner of
(neth acryllc acid, styrene, benzyl (neth)acrylate and

HEF el At ecane RO yRethyt Meikhagarkate dagtemonomer,

I
benzy‘f’%”@*%’?ﬁi‘é%‘?%?%?%%ﬂ%%? RS I e
cobm$ymtmcx¥3ataethgmzyyl(T?Eh)abrylate and polystyf?n?

t acr et SUCC ate e a
o e L PR P e o A RS Sl o
( NELHYRESHYé EhPL anesm y&@f‘flai@nzlyénéﬁt (nées yéé\fflaéé and

gl ycerol nnno(neth)acrylate and N-phenyl mal ei m de,
o%lm hyt methaserlyte dnagremonomer, copolymer of

bl @ﬁn‘g‘?ﬁﬁ‘?%@i&fﬁﬁ? NEELI AORULR] Pl 8Ny

o BupEom Sk DB 2h urtart ot e ”%m;%: g@%ééiiéw
7

SO(MQh)f?-foamgff&ﬁ@hh%pﬂ@n Bnaﬂ@i_lﬂa/é I\/}{&Iﬁ?biﬁﬁ‘eﬁb@fe

cont ent t han % the solub I n an
thirgeybberasidi he obtained radiation sensitive

B S5y ORS ISSSHRNE, i i
t hbme thl) acryhatensnd | Neplu:mmhsalemnm;/ dﬁ)@@npnén Ooof
the co 03| n i s. deve] oped

h | t
i et S ful £8 Hhta) by e (methlacrylate
Ofgiyééﬁ@ltrh@ntﬁ(vﬁﬁtlﬁﬁi@ryfé@et&@dfﬁ éx‘ﬂfizﬁ&f‘eﬁﬁi&é‘e and

colored | ayer may be roughened. 30 e wei ght average
noq:mlmemfg Iﬁmeth)ﬁsmigfac#sbi yetoarhoxyficd isaprolactone

A6 o ) 0y ML SRR T fBFE i Ploflave.

tegleqdmpfmonn]methiaerplkhéiam@lmbﬁhemyﬁma&éimime

B: :?:P; I nvcegrgilzeoryt Ic:?f pffheef ecga?r%c}/xy?ﬁ. Ogol.portq? c?’é)rg)té):lggingmr ©
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
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.

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
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13 5,000 to 100, 000. The nunber average nol ecul ar
weight in ternms of polystyrene (to be referred to as
~Mhw herei nafter) neasured by gel perneation
chromat ogr aphy (GPC, eluting solvent: 5
tetrahydrofuran) of the alkall3soluble resin in the
present invention Is preferably 3,000 to 60,000, nore
pr2f@P@bt9 1800000t0 25,000. In the present i nventi on,

by usi ngrﬁéﬂ gﬁ'évé?&?@'rf?oleé ¢rp9 PROELLLS My

Mh, a radiation sensTtive ron having
expelirehyreteee(ltmbblréfe/rred; todsi™ l\md hé’hesnaﬁﬁaﬁwrﬁemred

proyi de ix and a b] ack tr avi a shar
pa ¥e9ﬁ e@ﬁgg ﬂ3r§p§°ﬁ?t thé?£5|% gtiggaﬁﬂlgﬁFt'
fi tatreuyaHer@hah o B ¥hs! s8k81 ANso] heid ﬁsrﬁ? &hngné Prdsent
of an unexposed portion durlng devel opnent .

Mitwenthen ol pragenpRivi 35009 bte 6@5000 nmone Preferably

pres vept is preferably | to 5, nore preferably
1 §f§8§.£€n§$hg8gresent i nvention, the above

al kal i - snh tthleepreeenninmﬁmmsbﬁ u’ﬂlﬂi’géthﬂ.slamkali soluble
conbi on, of 20 The anount of th
2 RSPISBRTLPE FREPRELR PNcapdddinia TAOBALIGR ensitive

Prebmpasiyide havin OQxééiiénPYdé\@é abiPify is obtained.
preferably 20 to 500 parts by wei ght based on 100 part

byThigicpmpasi tlen ean mmid(eapique andha tdmhmabrixﬁmving
I
a gaiﬁaﬁ? f%@tﬁ( elghgeve opa Itﬁ!}{ %@%@aug;%so @f'ésrgé’idue stain

wel ght ower,
starnfi&mtﬁ&sfduenonwtﬁedsabumyabe anddhrgﬂtomctéuning layer

substrate and Ii ht screenin a f an unexposed

SoPEi B, SRRl RREEAOR) GUF Lhg Ve FaRRant oo par s

by wei ghthe tMe/MRNELPL 6 36 f ObhOfalkEL LS Mhie PESOIEEn the
relatively low, whereby it may be difficult to 30

achresenthinvepfienchs oprefprably h 0% fmoye gxyferably 1
pofyfynctional nonomer or a conbination of
pol yfunctional nononer and nonofunctlonal nononer

In the present invention, the above alkali-soluble

resins may be used alone or in combination of two or more.

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
welght of the colorant (A). When the amount of the
alkali-soluble resin i1s smaller than 10 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 porticon. When the amount is larger
than 1,000 parts by welght, the concentration of the colorant
becomes relatively low, whereby it may be difficult to
achleve the target color depth of a thin film.

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

The polyfunctional monomer in the present invention
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The pol yfunctiona nononer in the present invention 14
is a nononer having two or nore pol ynerizable
unsaturated bonds. Exanples of the pol yfunctiona
nmonomer include di(neth)acrylates of an al kyl ene

gl ycol such as ethylene 5 glyckd and propyl ene gl ycol;

dl(netﬂéqcrélates of a polyal kyl ene gl ycol such as

VDG o mqu)qoél.ry@ Wle unsaturated
PAMdet h) acryl ates of a pol yhydric al cohol having 3

or nore hydroxyl groups and di carboxylic acid nodified
product Examples fudhearglyfomdtiondl monomer include

o ST REFPPERSe BFMTHIIAS 9B comsh e ethytene

pogypmleran@ PeropY Benid, gl et Nade( riesh YacHy kytes 6Sf Na
S|I|cone reS|n andtﬁglran resin;_ di(neth)acryl ates of

oﬁ%laijrm&ﬁ%ﬁhﬂfﬁﬁ% skxtmlqamd
S
atLt%t:Jb <tlg)ig}rm nalg%ﬂg yi so rene awlﬁyﬂ%&roxyl g omyp‘)iric

ataleohol éraving 3 amd rlpmrqdamrﬁ:adt @roupey iangl dicarboxylic

h d ' , dtris[2-

R SR Mo PEEed Madith, BAERESE iy o Evded IR

p ot yEmerEl ¥ DEBDr SPROSE b%nt&@:@(tlm(iltbtlh:)ﬂ& iMlpintaedfythritol;
poI hydri c_al cohol having 3 or nore hydroxyl groups

e tmethlAcEyiates ngirh i 23 PRIYRRERT. (PROEHIresn.,
Df@f@fﬂ&i’e @S 18X em&cj kediRy éiii%ﬂkﬁgﬂﬁgqﬁ*gpiran resin;

triacrylate, trinethylol propane trinethacryla
pedit tre v mqmolatqus am:lf ;) a:tcelmtmi}nmra tlmdxz‘a:yl group at

wﬁ &%C‘lr%‘yi 31 plE taemalh:”g%é’t Adlene, b3\ VEh 3 vdroxyl

p e s Bl 196 € teirpenkasr, )ﬁﬂyiiﬁpﬂﬁfﬁ nawhgcar ¥yatéxyl group
dégentaerythrltol hexaacryl ate, di pentaerythritol

eFminals, ARG ROLFFAPF RAGLRRR RHING R hydroxyl
f of+ Qb NGt BOLH CLarthfsaid) &d (4). 15 -

tris[2-(meth)acryloyloxyethyl ]phosphate.

Out of these polyfunctional monomers,
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
trimethacrylate, pentaerythritol tetraacrylate,
pentaerythritol tetramethacrylate, dipentaerythritol
pentaacrylate, dipentaerythritol pentamethacrylate,
dipentaerythritol hexaacrylate, dipentaerythritol
hexamethacrylate and compounds represented by the following
formulas (3) and (4).
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CH20COCH=CH2 H2C=CHCOOCH2 C- CH2OCOCH2CH2COCH ( 3)
CH2Q00CH=CH2 CH3 CH3 CH20OCOC=CH2 H2C=CCOOCH2

C- CH2OCOCH2CH2COOH (4) CH20COC=CH2 CH3 5 Qut of

t hese, trinethylol propane triacryl ate pent aerythrit ol
triacrylate and dipentaerythrilt®l hexaacrylate are
particularly preferred because they provide a colored
| ayer havi ng excel |l ent SCI'E@GO@MHQCG snmoot hness
and rarely produces a stéin or the filmrfresidue 10 on
the MyGFCHCOOCH;M— EcrGHLOCOOH;CH,CO0HEXPOSE)
portion. The above pol yf fincti onal nonomers may be used
al one or in conbinati onCH,Q@DCH==CH,The amount of
t he pol yfuncti onal nonomer 1n the presen? 15 invention
is preferably 5 to 500 parts by weight, nore

preferably 20 to 300 parts by wei ght based on 100 parts

by weight of the al kali-sol ubl Eﬁiin (B). Wen the
anmount of the pol yfunctional Egg r is smaller than 5
parts by wei , the st d_s,f,ace snoot hness
of the col or Eglayer nafﬁggggg ior Id2and when t he
anount, j n_gqb_p tyS [ , [
develr}éﬁ JE Wav\er oﬁlé29?%pm2é{ﬁ%caéﬂn (4)
resi due may be producedésﬁbggsgf bst rgat;e and |i ght

screening layer of an u orti2 In the present
i nvention, a conbination of the pol yfuncti ona
nononer and a nonofunctional non having 16 one

pol yneri zabl e unsaturated bond may be used. Exanpl es of

t he above nnnofunctipnal mononer i nclude the above
ConRexyE PLONE; CRMALML PP LPSEl Mt ed; TonofEr s and

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 f£ilm residue
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
invention is preferably 5 to 500 parts by weight, more
preferably 20 to 300 parts by weight based on 100 parts by
welght 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
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

polyfunctional monomer and a monofunctional monomer having
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copol yneri zabl e unsat urated nononers enunerated for the
5 above al kali-soluble resin (B),

N- (et h) acryl oyl nor phol i ne, N-vinyl pyrrolidone ,
N-vinyl -e-caprolactam and commercially avail able

M 5600 (of Toagosei Chemical I|¥dustry Co., Ltd.). These
nmonof uncti onal nononers nmay be_used alone or in

cdiff RRIBIETEZANLE oinsRfRrated HRAA TRt PR uTeR-
nmonof UnG:ifiale YRR hﬁo@é%@ﬁ@@ﬁﬂct?@n%ﬁé O{H%%rlléfzsi’nclude

nore preferably 50 wt% or | ess based on t
wethgh ebotetcaroxy¥ gnouposahtabnbngrurmatutated monomers and

no ' noner.. . \Wen.the anmount of the
oS Sha e T8RS ol B oipag g for the
stasees al1kkl 1aab 1y e ge sS A0 NN es mdftH )R r8ficiiliRdpholine ,
col ored | ayer Jga lpbecoms unsati sfactory. The total

9

arthtii nBEDY ¥ieo endtivmnl-soaeprelagfamhand commercially

: . | o i ) :
preferaﬁijyé)gﬁtso 50 gga'??é;géi&v\ghgﬁt tgar%orﬁéagrgg?gr%%w%')'
to 20 3hems monpfunsitdounalasetonaré(Ofaydid usied akogltor in

f ot i - sol ubl in (B). Wen the above total
oot e L8 of O n 850 1 by el gnt . ¢ he ot engt h

and sur frge amsinet ff ahe 86ndfen 0l SiLI noier ™Y preferably
deteriorate_and when the total anmount is |larger than

5000 et STy} eRsi- ghprePRef erably e Mfapn Legs haged on the
| oVBEal GF ﬁ?ﬁ'{ b f etﬂ@%%fﬁﬁ@fféﬁgfer’\mmepea@& oghced

on the subsirate and ITg screening layer of an
urmecpeSeric phonabrmoidpenpt iWhen rthe @alowenarfattdre 30 The

hth . . : I h
o TPRoFMetingl ot M asBEET thAR, bB it G sc¥ehorn
Coipd S§urfacé SHGPERNESs I €Pr E15€ Ndisth ived NEo BHHYE® layer may
formulas (1) and (2) (to be referred to as "carbazole

cOMPRRMRY ¢RAFIisTREEPFAfter). The conponent (D) is a
conponenjm vt 1f 2h88nd of 2hbih KA UFEPALEL Honomer and the

initiating the polynerization of the above conponent
( Gronofuncghlenabsmeromer r tuli theé Ppresent atnvention 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 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 weilght, alkali

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

an unexposed portion.

(D) optical radical generator

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
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visible radiation, ultraviolet radiation, far
ultraviolet radiation, charged corpuscul ar rays or
X-rays. 5 Exanples of the linear, branched or cyclic

al kyl group having 1 to 12 carbon atons represented by
Rl, R2 and R3 in the fornulasl{1) and (2) include

rgrf%[}%a ﬁ%ﬂt‘fﬁl%l%%pgfr piurﬁiut#ézﬁ{g.?% Salym i'prrgf%Lpr the

t - by %rﬁb&ieﬂt PER} yfhﬂé@éiﬁ’ edpdid P ﬂﬁ%ion ﬁuch as

n- heptyl grou n-octyl group, n-nonyl group, n-d

grobplble titgmoupltmmylragiuqiomycﬂa:pmmaviolet
h
rEeBafin "YEnAg | cOrBYBen FTERTR 65 ¥oferear nor

at ons r amaiq&lé@dfbyhallirﬁ'aﬁ,ndraﬁchémcuﬂeyc]lidlﬁliayi group

et hyl roup n- propyl group, i-propyl gr
%‘?jy‘P gl GRRbAN GLOMS represenyedy Buﬁgr tRlibéflsll R® in

grfw foﬁmpfefg X'l)%ﬁl:ip(zi‘ ﬂmﬂd& Ltﬁaylcaehesenéwﬂql group,
group and cycl ohexyl group. nea
brarehepybgropd.i £- Brkmtgllgrm .gnebmtﬁh\gm:glm. ﬂ.ebﬁtyl group,

al .o out_of the substituents fo e a
or SR L afe L SRk Bh e " Ppoitd, Fadhon-heer
suiBbup Jeheptyl gheuphendctgrlogbonpp mesRiiyadgbyupl] midbcyl
R2 i ncl ude net hoxy group, ethoxy group, n-propoxy
gr 9EPUP . N1} GNP . R-He08eY lg950PP arfev ¢1loReRLY1 group

Or ON@ - cye1ENERP) egrQhpt he hal ogen at om i nclude fluorine
atom and chlorlne atom Exanples of the linear,

br anchecﬁmmml,eﬁ iof thelingaupbreachagd dr oy cd icaablyl group

" BERARY B0 18, ORrBURR LR RePaoBeRERNT B o, b yLude
grinethy D-gureyyy) et grioupl,0RY brepeupgroupyt ¥ pEsP¥D group,

and t-butyl grou These substituents nmay be existent
al® n'éuBYl 9'?0% rRREY D I RIRaERCAPRYY L GNP ahoPEEER group,

gpgf fen by ngro%pp | A-hERy BDG¥Gup O BPLPSpédty 2Ngrbep Lia
cyclohexyl group.

Examples of the linear, branched or cyclic alkoxyl
group having 1 to 6 carbon atoms out of the substituents for
the alkyl group represented by R!, R?, 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.
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,
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
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met hyl group, ethyl group, n-propyl group, |-propyl

group, n-butyl group or phenyl group. R 2 is

preferably a hydrogen atom nethyl group, ethyl group,

n- propyl group, i-propyl group, n-butyl group

n-pentyl group, n-hexyl group,1% n-heptyl group or

n-octyl group. R 3 is preferably a hydrogen atom

meEteSAY b rFRIP e & hRY 1g98QHP - nRpPERPY L ggHoWP - i 1 1pRABY1 group,
ar - I F r, ,

SaerPa L el o dBAMErL 4EOUP € dpipfR iy & Hftrogen
gratgm, methybygroupu s thybramup gmoyprapyn-gndug, 1-propyl
group. 10 Pre e%red exa&gles ﬁ; t he carbaagle conpound
(YR RRRUBYsTHYUR n\RTRF RN T n@F QR n-hexyl group,

1- 2 Sh & Y1 g8 e ~cbtiyl §26887 0/ RB1Y Igrdt@idMAvlahydrogen
nonane- 2- oxi ne- 0- benzoat e,

1-3tom; Hyethybgpenr - 2 ihyk greuml 1B-BAqpYoranaup, 2A-propyl

15 Ne: 2= Ox1 0 at 4 5 6

1 PR Cr BOBRERL PR T Bunches. RYy) R and R are eacn
pept efer&bby i achPdrcgémt #om, methyl group, ethyl group,
1h£9-g%£¥%-6-benzoxl-9.H.-carbazo|-3-y|I-octane-l-

oA TRF -GFQUR o -aﬁppyl group or n-butyl group.

1- [ 9- et hptefetredRARANAIY QF xh3- Earbat88&0tompdhhd (D1) in

et hane-1| - oneoxi ne- 0- benzoat e,

1-the cPRGFent (Invertionchpedndeo. H, - car bazol - 3-yl | -
t -LE LOEs D A -3 - -
T PErY: S EAPEOK PR R PEr0 P carbazol s3.v1] -nonane 1. 3-

2nghanet haorihe oDebeanneate penzoat e and

1-[9:p-butyl - 6-(2-et hyl bepzoyl )-9. H -carbazol - 3-yl | -
et#ahgf?%ﬁebgﬂg@@ﬁqﬁihgogté.a%ﬂ?zg!?"?ﬁé% “RRABS ol 2-
CONPR&NES2 ( bkime-0-acetate,

1-19- et hyl - 6- (2- net hyl benzoyl )-9. H. - carbazol -3-yl |- 30
et hah2-ethvitokrheneoste? sl e-¢arbazel cdtut ] ypprbarer bd2-

L2%%%€%§é§%§§%i%§yspééggagéhe above carbazol e

y be used al one or in conbination of

twb-{9-ethyl-6-benzoyl-9.H.-carbazol-3-yl]l-octane-1-
oneoxime-0O-acetate,
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl]-
ethane-1l-oneoxime-0O-benzoate,
l1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl]-
ethane-1l-oneoxime-0O-acetate,
1-[9-ethyl-6-(1,3,5-trimethylbenzoyl)-9.H.-carbazol-3-
yl]-ethane-1-oneoxime-0-benzoate and
1-[9-n-butyl-6-(2-ethylbenzoyl)-9.H.-carbazol-3-yl]-
ethane-1l-oneoxime-0-benzoate.

Out of these carbazole compounds (D1},
1-{9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl]-
ethane-l-oneoxime-0O-acetate is particularly preferred.

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

O more.

In the present invention, the carbazole compound (Dl)
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or nore. In the present invention, the carbazole
conpound (D) 19 may be used in conjunction wth other
optical radical generator. Exanples of the above ot her
optical radical generator Include a blimdazole
conpound having at |east one M@ n 5 skeleton
5Eresented by the fO||OMAng formula (5-1), (5-2)

M0 cePpHiRetier srbpmenther haa%laopradical
q?; e ‘conpound, a-di ketone conpound,
ol ynucl ear qul none conpound, xanthone conpound,
phosphi rBxanpkepd ofdthadbaevé athesr optihdpalndadiGall)generator

bi ,‘ﬁ%%@%@%ﬁ%’%ﬁ% Si%;rﬁ:?Efxgéo nf%é’\friﬁé‘ea@ bfeast one main

2, fke Dé 6o - Py ey Iy 4hé £61DowlAbr féimbfa (5-1), (5-2)
ethoxggarbonylphenyl) 1,2 -biindazol e,

nf;qurypqumd e tephepRne (qompound,

etlSé’ﬂ‘%géﬁ%?% Peesh, o UGB chmpona, ppignucicar

bi quwinkanze lcompound, xanthone compound, phosphine compound and
2,2 -bi 2,4-dich| rophenyl)-4,4" 5,5 -tetraphenyl -1, 2'
> Griarins Samomd.

2,2'-bis(2, 4 6 trlchlorophe yl)-4,4",5 5 -tetraphenyl -

,4',5,5" - tetraphenyl 1,2 -
biinidazo e, (6~

' -4,4',5,5'-tetrapheny|-1,2‘-
5 bH

(5-3)

Examples of the above biimidazole compound include
2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetrakis(4-
ethoxycarbonylphenyl)-1,2'~biimidazole,

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

2,2'-bis(2,4-dichlorophenyl)-4,4',5,5" -tetraphenyl-1,2"'-
biimidazole,
2,2'-bis(2,4,6-trichlorophenyl)-4,4",5,5'-tetraphenyl-1,
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2,2'-bis(2,4,6-tribronmophenyl)-4,4",5 5" -tetraphenyl -
1,2'-biimdazole. Qut of these biim dazol e conpounds,
2,2 -bis(2-chl orophenyl)-4,4",5 5" -tetraphenyl-1,2"- 10
bi i m dazol e,
2,2'-bis(2,4-dichlorophenyl)-4®" 5 5'-tetraphenyl-1,2'
- bjim dazol e and

2,%‘1Qﬁ¥ﬂ%quQ9§rlchlorophenyl) 4,4' 5,5 -tetraphenyl -

1,2 zbipid fﬁ{r?d’saé‘d -
2, o brs(2 chIoro ﬂ? f 55 -t%é%?&#?e?¥l 122
bibkimkdatale s partrcularly preferred The above

bijnd c und ave c SO I|t ,
o VortSLe? rETe Y Bt BrEl G hert e “cteFrephdyl-f.2'-
ursi ssdaesherasiuct and a precipitate, have hrgh 20

sensitivity and high contrast, fuIL&D prompte a curing
[ At | IR efosth Lonpmaphenth] 14 dhbuht> of tererplerRyt-

dq'imubfiﬁiéhéﬁf@rlng reaction in an unexposed

portTon ore, the coating filmafter exposure is
cI ear| y Qhitvicdethass d:ﬂmiﬂab]rmrdompoumJ uble in a

St s TEE (YOS o TRRRE 4 of of o EotTbRediLet 2

tcbi;gﬁm@zcmgh definition pattern array having a
predet erm ned pixel pattern and black matrix pattern

wu%h%ut jﬁr-’n %M%@Rlomphmmbgem doho? " veetrapkenyl-1,2°-
bid i Heg qﬁﬂgund is used as the optical radica
generator Int present invention, it is preferably

usza2 | rbohdi /126 + trichloropizenyl } o4y 43, Siyslt opetrajpinenyl -

urt ve sensit V|t 21 _The term "hydrogen
do%bé" %igﬁéé%y T e Y %%nﬁﬂﬂ%d whi ch can
proy2 Uepbe (yEWDESFopti Oy L P- £, 4 ads cot - £ OF ety PM { He-

bi i m dazol e conpound by exposure. The hydrogen donor
i sPhinidazgle s RAEELFRIAE ﬁwﬁxﬁm%erre

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
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
portion having high solubility in a developer. Therefore,
1t is possible to form a high-definition pattern array having
a predetermined pixel pattern and black matrix pattern

without an undercut.

-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.
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5 defined hereinbel ow or an am ne conpound defi ned

her ei nbel ow. The above nercaptan conpound is a conpound
having a benzene ring or a hetero ring as a not her

nucleus and 1 or nore, preferably 1 to 3, nore

preferably 1 or 2 nmercapto grddps 10 directly bonded to
the nmother nucleus (to be referred to as ' nercaptan

hydr ogeF ot hdrvdnogans donome afdiredhhekeldb Mane a

[

LB QU PR arbbBH Mol £hf1 bl formea
ndffmonprittierablgidazole compoungd duypsexbosanteéy 15 bonded

to the t her_.nucl eu to be referr to as 'anine

hydr ogert Ao REALORE R IRRPF o PepreseSly s sierearel Sopppuna
N QEEE Ende o Dnig Do N Can adin B8 NSoiif AU et 1¥ge§ane

time. A detailed description is subsequently given of

t hafeinlelgmMir ogen donors. The mercaptan hydrogen donor

may hav t&ahﬁé n@l%a#{%hz%n ' r. het i 0,

bot h ofe% er"r:l1 en 1t Has t\/\nl‘:{)drd}%oges gé'f ﬁn@oﬁ.{lﬂ%&aqg.ng a
f lbszenenqrimy cor athgteat lbénfjoased. mdtieer tiecheus agxidiri or
hydr ogen_danor . ha or nore _25 rcapt Q. groups, as
RO BreRagep g tP . hols pRsEs by OF iR Ep Sroups
| epste OBy HYoridill ¢ohehe 6 €O UliIU{RP (FRY bBereferred to as
substituted by an al kyl, aral kyl or aryl group.

Fumersaptan hydrogemidonext hekeinattemlcapto group
remal ns,p &Sbo%ir%?gﬁﬂéghﬂaefs %]chﬁrﬁp(gi?ﬂd I?l%\(l’in%o% rl])(fél ene

structural unit two s ons are
t agigtdierr by kzetewal eing cagamimotheoupuclelns saandnl or more,

al kyl ene oyp, r _a _strucpur unRit_in ich two

o Heenehe o 8 aaRpt Sher sy hox pniiid fpptlS atrectiy
disandddlero Fitid g thdhiBIaapt @b e o Ao @Y hiine
22 substituted by a carboxyl group, substituted or :

ndHEARIeR LARPR] |RSXRIRBEFET) gr oup, substituted or

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

A detailed description is subsequently given of these
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 doner has two or more
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
two sulfur atoms are bonded fogether 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
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nonsubst |t ut ed phenoxycarbonyl group or nitrile group
at a position other than the nmercapto group(s). 5
Exanpl es of this nercaptan hydrogen donor include

2- mer capt obenzot hi azol e, 2- ner capt obenzoxazol e,

2- mer capt obenzoi m dazol e, 22
2,5-dJnercapto-1, 3, 4-t hi adi azol e and

2- $ﬁ#§%&%%¢?ﬂ5bﬁi%E@ﬁ?h%ﬁ?%d%???@ln%UbS!@t@H@ﬂoﬁrthese

e be d
i S I B B
2- mmﬂmtmlamzm rpmchasrm-rgl gtoarg wr piekdleedrodpeat a
ani ne ?{dro n dono nfy have at. | east one benzene 15
CIREPHFLOR ErReT | HaEn oF B GReE AP ERCHTOWR) 1t has t wo
or  nor &:emp s df 081 P Mers@sbt Al hyivoddn BNP 1Hel ude
formed. At |east one am no group of the am ne hydrogen

dofiorereaptopenzothiazelbel, by-merearyobenzopazele,
Q?%h%}%ﬁﬁ%hg%#%ﬁimgaggg The amine hydrogen donor nay

be su cafboxyl group, substituted or
nohsmbsimérm@ﬁtoalkmxyeambm@yazgleuandsubstituted or

bstit uted b itril
A PSREeR T o e TREAT FRORTF HELB oup( 0) . Exarmpl o5
Of the ahoy G fMEHEs & ke QP 10 W dit 6Gdn dondss

4, 4" - bi s(di nmet hyl am no) benzophenone,
4, Zt*m@:r@qm@bwmhhmymz@%e%dnercaptobenzoxazole are

s BEEEOH T, A
%E an1noprop|op n%%%nZOt ﬁ??°1e is particularly

4- ﬂre@éhwédn1nobenzoate i -anyl

4- dinet anl nobenpzgate, 4-dineth Ianlnoben20|c aci d
o 50, A0E AR BrAEhan AANMT MAVLASER o A eanEsane henzene

hyg 9§ edr IREeE S0 rﬁn§ @tssétﬁewytﬁ@mnomqmmecwo or

and 4,4'-bls(dleth an1no)benzophenone are preferred,
arfore af - bh%(@i%ﬁyl%rﬁﬂﬁﬁ%eﬁ&@mmr imap At e dioxmed.

23 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
carboxyl group, substituted or nonsubstituted
alkoxycarhonyl 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
4,4'-bis(dimethylamino)benzophenone,
4,4'-bis{diethylamino)benzophenocone,
4-diethylaminocacetophenone, 4-dimethylaminopropiophenone,
ethyl 4-dimethylaminobenzcate, i-amyl
4-dimethylaminobenzoate, 4-dimethylaminobenzoic acid and
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
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preferred. 4,4'-bis(d:Lnethylam no)benzophenone and
4, 4" - bi s(dl et hyl am no) benzophenone can serve as an
optical radical initiator by itself even when the
bi i m dazol e conmpound is not existent. 5 In the
present invention, the above h&3irogen donors nmay be
used al one or in conbination of two or nore. A

copEpfRETed: oft " {didigmathdaminoabengaphnpane anrst

an t_ ] ' f Y.

okl o Cate ORPLAMA8) YRL SPRERGHE Har 3eBE' fEPh optical
f fadhcaheinitbbatat ebi 01 tiselfigeven evlvgnethe ahilimhdakolé
strength and sensitiyity., Preferred exanples of the
cdﬂﬂWﬁ%T?%ng%fn?ﬁeeﬁ%?ééﬁFan hydrogen donor and the

am ne hygh OgR dEnt NodEIS: fon CHHY NASdAD 18fdrogen donors
2- mer capt obenzot hi azol e/

4,May bbe (WS edt a0nei 0b) bencopbipabbon cofibtwat Pvnmore s A
2~ lLa
s PRERREPETEN A 1808 on mercoptan Byaragep, agpor end at

2- heastpémd etainea Aoydrogen donor is preferably used because
4. 4' -pbj s(dijrethyl aq po benzgphenone and_conbi nati on of

o.the f9 §£§g]ﬂ§ er hardly falls off from the substrate
4, dﬁr;bﬁ§ (&’é@émﬂ)rﬂ&f“)&ﬁ&ﬁ@@ rl?:[tﬂi‘ estr@rpg'éh CAHDI Méﬂﬂvity .

of 2-ner capt obenzot hi azol e/
4, 4' - bi Kepkersed exenrdeszobtheonembinatienmf theirgresptan

2- b a e

 TTOE000R BRAOHER Cthe omtne varogen deper tarlpds
ancdombinabiont oBHn2 eherdaptobeptobkbasdbbepzol e/ 25

4, 4" -pis(d hy|] an no) bepzophenone Is partjcul arl

o 41 4788 SR L RT L AL RS PR PRRE RS  apphibaE Pt et
dopohetOapt HBerEbRIAYELEPEN donor in the conbination
of the nercaftan hydro?en donor and the am ne hydrogen

dotet ' rBipféiethplyminolhenzophgngne poremplaatianl 9£1: 1

L tadecRpBLERothab b 200y DepoL 1, corboune e ude

be4z4l Abis (ginevhylamhro )bbrnephaentsebuanl ebinbinandion of

nE&D%LrgégggggXLgsgégfg?'4,4'-bis(diethylamino)benzophenone.
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/
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
1:1 to 1:4, more preferably 1l: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
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Exanpl es of the acet ophenone conpound include 24

2-dl ent hoxyacet ophenone, 2, 2-di et hoxyacet ophenone,

, 2- di net hoxy- 2- phenyl acet ophenone,

hydr oxy- 2- met hyl -1 - phenyl pr opan-1| - one,

(4- |-propylphenyl) 2- hyd. r 0ox34 2- net hyl propan-1-one, 5
nmet hyl - (4- net hyl t hi ophenyl ) - 2- nor phol i no-1 - propan-1 -
rfe-, 2-diemthoxyacetophenone, 2,2- dlethoxyacetophenone,

%enzyﬁ%ﬁwd&%o%ﬁlp ﬂé?éilzo no. rp oi2| ﬁggﬁgkz/r%f}?:h-|
Zﬂhydﬁexmwn{M@tbgi{i&p@émyﬁpwdpam{Dn@nand
Zﬁé Q%ggthox - dlﬁggg yl et han- 4-3ﬂgggéqu§gnglesogé

2,
2
2-
1-
2-
0

4-2Lmé&E§Iu LB EHh P KHO) P& 1ino-1-propan-1-
bls(dleth Ian1no)benzop enone. npl es of the
akﬁﬂﬁe a-d %M&@W@Mdnwmzmmw 2 bKsmnydo\etone,

e 1
pgﬁynuéﬁéi Paﬁﬁﬁ%%éég%ﬁ%%%hd ?|n€$ﬁ@%§ %?%%ﬁYﬁEﬁ%?an'l'
2-aidny | n-ruydmpuymnaoheﬁylpmm aoé bome lamd@ne and
uﬁﬂﬁh qU|no e es of the above xant hone
dﬁﬁg ﬁk ?ﬁghyl?YP%&akfﬂ%ﬁe and
2- chl or gibrpedd WQhe? C&M&&éﬁhéﬁlﬁmé‘%ﬁ?pound include

phosphi ne conpound i ncl ud

bt%(% ﬂb¥ﬁt¢1m&¢hw4¢m¢n@yb9¢#mvw¢@Mmsphm@e oxi de and
de. Exanpl
214 B LTSGR ) el elgepll e 0 co. Bxaml es
gazi ggt a:ta?it.p:r@sh Ih:yf ﬂf@l&bmruaisiﬁétone compound include
C oro I azl ne,
S AT, SLPRTeT LA hethgl ) Bdntery Fommate.
2- [ 2- (f istiingrre/d )t halw | dbdvd- ﬁ&ﬁ#ﬁﬁé;@é&@&?ﬁf Jw% i)%émpound

triazlne, 2-[2-(5-nethylfuran-2 et hen -

“*’"W@ ometihyaquinene q22 T\%thBl)anthraqu none.,
24 2¢ (a4 SLV 20005 35 1oL DOETWADRLASQU hode

or ome
Examples of the above xanthone compound include

xanthone, thioxanthone and 2-chlorothioxanthone.
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 compcound include
compounds having a halomethyl group such as
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,
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,




10

15

20

2-[2-(3, 4-di met hoxyphenyl ) et hanyl | -4, 6-bi s
(trichloronethyl)-s-triazlne,

2- (4- met hoxyphenyl ) -4, 6-bis(trichl oromethyl)-s-triazine

, 25

2- (4-ethoxystyryl)-4, 6-bis(tridhl oronethyl)-s-triazine,
2- (4 n- butoxyphenyl{9 4,6-bis(trichloranethyl)-s-triazin
e, 2~ e thavpbiinty &-&ﬂ%@%ﬂ#&rqr@tm florkans bre .

(8- m-ﬂlﬁéoxﬁﬂf&'}fi )qu?!i trdch &ﬂtth%))\ u X ine,

The above ot her optical Tradical generators
alamib compoundsnpepaesented hywhe fodlewihg ﬂ’dmam]ms nt6) and
mfe ot her optical radical generator is preferably
“%or less, nore preferably I to 30 wt-% based on
the total of the carbazole conmpound (D) and the other
opti cal ra@cal generator. Wie(@Che anount of the other
[ al generator is Jfarger than 50 w% the 15
ect of sz{esent i nvention may be
of M he optical radical
gener at ot in Bhtion is {Geferably 0.01
to 200 parts : preferably 1 to 120 parts
by wei ght, i cul arIN ferably 1 to 100 parts by
wei ght based on 100 parts by ¢ﬁ2t of the conponent
(C . Wien the total anount o optical radica
generators is smaller than 0. 0 1 26 part by weight,
it may be difficult to obtain.a pattern array having a
predeterm ned pixel pattern or black matrix pattern
due to inconplete curing by exposure. Wen the total
anmount CC|3

I mpaire

opt i a
pr edmg?m(ne

N—
H4CO HC———CH—<\ N (7)
N

CCls

The above other optical radical generators may be used
alone or in combination of two or more.

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 (D1) and the other
optical radical generator. When the amount of the other
optical radical generator 1s larger than 50 wt%, the
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,
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
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is larger than 200 parts by weight, the fornmed col ored
layer 5 may fall off fromthe substrate during

devel opnent and a stain or the filmresidue my be
produced on the substrate and |ight screening |ayer of

an unexposed portion. The abows optical radica

generator nmay be used in unction with at | east one
ofPaeFfs PHSWQ1§%¥ i@maﬁgquiééjé@uéﬁat@rowrpm Jaktern array

cr n
adgl t %e rajgﬁit? ig%ﬁ's#’???/eer{é gc&“gg ?? k matrix pattern
f atue o mcmﬁpb@ter@ﬁﬂw ey ﬂfpdiéler@r es@n itheetdtaD amount

ont ai n. vari ous ives ired. The above
T SRTERL HAh D padis by vy o Eh8 ESEned relorad dayer
COMERPEAT1 (P EHEhthd Bababeaeehu&r &e@@i‘@bﬁen’ﬁ@rﬁf‘a stain
serves to further inprove the solubility in an al

20)121 shel bl residye maybgt preduced ppu Ve @@bﬁ@ameonnéddght

rESI C?E‘eéﬁ aQPt e&fyeg'gve# oprrelg{ ’Lﬂh? %OVE o\r/ggnf)tr:ogglcfj IS

pr ef er althe amaﬁe;ﬂpﬁﬂdal(nﬂdﬂbamIgbﬁﬂraidﬁ e e used in

grou -containin carbox lic acid _25 having at |east
TE:HF%%H 1&}1) das i 1% 8 SeitplekzeF . tHering
a'dd&@ﬁ.éfﬁﬁ&‘ W'ﬂ&lﬁfé:d dﬂHééiQ%kifﬂﬁ}%‘é{ﬂ%il? gl as

such as formc acid, "acetic acid propi oni ¢ aci
bureguired, d, val eri c acid, pivalic acid, caproic
acid, diethylacetic acid, ethantic acid and caprylic 30
aci d; dicarboxylic acids such as oxalic acid, malonic
aci dadddtdoesi e acid glutaric acid, adipic acid,

inelic acid syberic acid, azelalc aci d, sebacic
hoi 0, brihes Hadiatdian seRs e GIMROSIELSD Hok | SAIAE: a

AddhoFlidTaldpd UEORNS BEblent nfﬁwﬁﬁy&&lrﬁﬁdf &?ﬂtdain various
tetranet hyl succinic acid, 27 cycl ohexanedi carboxylic

zﬂﬂQﬂiﬁkﬁﬁﬁnﬁa:%ﬁgQﬂrQﬁtraconlc acid, maleic acid,
fU"Hf'Cfﬂa‘%ﬁﬂvé'Hﬁﬁ%%&%éﬁ*%ﬂéiuéa“ﬁn orgdnic acid or an

organic amino compound (excluding the above hydrogen donor)
which serves to further improve the solubility in an alkali
developer of the radiation sensitive composition and
suppress the production of the undissolved product residue
after development.

The above organic acid 1s preferably an aliphatic
carboxylic acid or phenyl group-containing carboxylic acid
having at least one carboxyl group in the molecule.

Examples of the aliphatic carboxylic acid include
monocarboxylic acids such as formic acid, acetic acid,
proplonic acid, butyric acid, valeric acid, pivalic acid,
caprolc acid, diethylacetic acid, ethantic acid and caprylic
acld; 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,
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tricarboxylic acids such as tricarballylic acid,
aconitic acid and canphoronic acid. 5 The above phenyl
group-contai ni ng carboxylic acid is, for exanple, a
compound having a carboxyl group directly bonded to a
phenyl group or a carboxylic add having a carboxyl

group. bonded to a phenyl group through a dival ent
FHoPheFaR A LaRr @A ¢ hitapanle acid, citraconic

0T C OB Mo fd] DAL fo 2014 dilF !t SERIB!AG1a; ana
nmonocar boxyl i ¢ acids such as benzoic acid, toluic
actylcarbexvlio el dhesmth idd driamnbaiidliesidid ericonitic

acj d. ' icarpboxyljg acids such as phthalic

acéll ,d%rg%ﬁé#aﬂgégg%% GX%JH% terephthalic acid; 15

ar omat i T ayoeebekehyT EOUS- dbitidihihPEafBbRytaEhaxdd is,
groups such as trinellitic acid, trinmesic acid,

nef P REFMRLE a3 CARRPYRA IaYing i& qarbpxghggroup directly
0 4 : . C on; . ipy :

BOTHAGE b oFpACLYR gD 07 of QRLSooRrL e alYHIRRIPL arboxy:
acgxhupibordéd teial, pldnyl ngrogp | thermwglaca didivalest | carbon
aci,d and unbellic acid. Qut of these organic acids,

aJ??) 1 c di carboxylic acids are preferred, and

mal oni ¢ Fnthlerfidl i ipher ¥ A - ol thifidd adkylic
acid, fumaric acid and nesaconic acid are particularly
prafid dnrlade pEomatdfaMPROSarBEXYLLE agidsfsurh 25 teazolc

Vigubg! i1 elc Ay | &%dﬂl?ié i%é’i ST 1{¥1d T

sol vent “klé% W be descri eddherelna}ter aﬁ%ﬁ%f&?d

preeshtylenid agld: aaromatidelicarboxgslitcactds hmich as

S and #i t _.SGI i n yer. of an une sed

S £ 4 | Sl opBEHSE ARl &5t L AR ERIPPE S,

andirguid tibd | So BE¢ ArbSxPDi Paddids! | it ing ! Bf ¢ sk éScd Foxy1

phenyl group-containin carboxylic acid. The above

or MRS S At e L LAk @I oF TARS 46 At et lophanic

EVR-0d ARd Cpyddifie BIPIHY £E1d N6t SRy BEEGELS acia

preferablyeq% w % 28 ty ’
hydroatropic acid, hydrocinnamic acid, mandelic acid,
phenylsuccinic acid, atropic acid, cinnamic acid,
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
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 1is
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%
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or less, nore preferably 10 wt % or | ess based on the
radi ati on sensitive conposition. Wen the anmount of
the organic acid |Is larger than 15 W% the adhesion
of the fornmed colored |ayer to the substrate may

|l ower. 5 The above organi c ami2®¥% conpound is preferably
an aliphatic am ne or henéFsgroup cont ai ni ng am ne

h&F ﬁas ¢ Qe prefaral ¥ LESERASRA eBthe radiation
asivd cofpoal@¥enal | phéh | theEdRint"skUtise organ:.c acid

rmno(cycl o) al kyl am nes such as n-propyl am ne,
i ds d@aagen fdam-Pumbtanithe, adhestpngeifnéhe formed colored

o KR eyt ool Bl o) e

n- nonyl mnmabdwmgmmmmwm@dm 1i&, preferably an
n- dodcyl am ne,, cycl ohexyl am ne,
2-@4&%'&:‘;& Ia&?-é%?y PEnPhenyl ?MMW%‘}H%‘I‘M |am#infe having at

A- TR Y | e | Y | B ,iﬁLEth?Jqﬁc%y% 5 ohexyl am ne,

3- et hyl cycl ohexyl am ne and ycl ohexyl am ne;
dl (cycl Mﬂp}lmqfes:l'@u@tbm aliélﬂhﬂt’:ie:t laylisve daclude

gltnﬁciﬂh dqda%r‘%f%ﬂgﬁ "Jr%"il}ﬁ£ r qg%{}) %&r%ﬂ_ g}?%OPYlamine

di+-promMdneifia\e n -bditylahthyl, aH et y hmindsglcabutglamine,
di -sec-butyl am ne, 20 di-t-butyl am ne,
di TP‘-HéﬂtagH’aﬂﬁ nd- Hﬂntﬁfll'?&éy‘!eamnﬁé‘exfllamine n-heptylamine,

"ﬁ%%@%ﬂﬂ%}"r@fﬂd}ﬁuﬂ 1 CHCloeleadniHel aﬁﬂaecylamine,
di cycl ohexyl am ne; tri (cycl o)al kyl'am nes such
dinretdday lakineyr cmclcrmmamra hyz-ammlcyclohexylamine,

LA oL RP A nd) LRI et ahescamine .

etZnd t i Edy i clipstyldniine , t34eﬂhﬂmficﬂ{amamine and
tr|-| | am ne,_ tri-n-but Iamne trl-i-butylam ne,
iR,

%oal}ﬁ%laq:que,t kylamines such as
t'ﬂéﬁhﬁﬁ”ﬁﬁﬂfﬂﬁﬁih trds fHEr“h hyl:n-propylamine,
di met hyl cycl'ohexyl ani ne, di et hyl cycl ohexyl am ne,” 30

ety ki mypranislanins ndli-gipiatchaniotex diarmroeplanine,,

AN o Al R S

4 -G trbu tyldmired , & -aidpenty i oldi-n-hexylamine,

fséﬁ?ﬂ?iééc ohex&lamine ethylceyclohexylamine and
dicyclohexylamine; tri(cyclo)alkylamines such as
dimethyl-:ethylamine, methyl-diethylamine, triethylamine,
dimethyl n-propylamine, diethyl-° n-propylamine,
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,
methyldicyclohexylamine, ethyldicyclohexylamine and
tricyclohexylamine; mono(cyclo)alkanolamines such as
2-aminoethanol, 3-amino-l-propancl, l-amino-2-propanol,
4-amino-1l-butanol, 5-amino-1l-pentancl, 6-amino-l-hexanol

and 4-amino-1-cyclohexanol; di(cyclo)alkanclamines such as
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and 4 -am no- 1-cycl ohexanol; di.(cyclo)al kanol am nes
such as 29 dl et hanol am ne, di-n-propanol am ne,
di -i - propanol am ne, dt-n-butanol am ne,
d|-|-butanolan1ne dt - n- pent anol am ne,
- n- hexanol ami ne and di (4- cy@%hexanol ) ami ne;
cycl o).al kanol aml nes such as triethanol amne, 5
14 ney - BL9PARodHMeanidHe 1 -Propanolamine,,

t'ﬂi=%%hﬂﬂﬁﬁ&ﬂﬂﬂﬁﬂﬁ% ail-1-pitaAB2LATHRS: di-n-pentanolamine,
tri-n-pentanol am ne, tri-n-hexanol am ne and

t Gi(-R-hexasiedamisle) andchél (dnayslopexanaldamddie! s S|UCh
a&:}igﬁﬁ%Qﬂfég§¥ﬁﬁg§ﬁ§yﬁg‘quhaﬁgggqgﬁ§mgnf ﬁ@@?@a'o

- aminm- proparoicimihex anadi-dl -prépadtilamink, 3-
cycl.ohexanedi ql , . 3-di net hyl am no-1, 2- pr opanedi ol ,

P AR AR 156y (BTt ano Lamire .
ZT@'nﬂjﬁéd%ﬂdﬂléhi%é““%%ﬂuﬁﬁﬂgxdﬂai&Hine

27di et hyl ami no- 1, 3- proopanedi ol ; am no group contalnlng
cﬁ@ﬂdﬂﬂqmﬂiQhﬁxanuikamﬁm@h aminodmwmdogalkpanﬂands such as

1- a%ﬁﬁ€%y31g%égkﬁ%ﬁ%%bﬁgﬁnEﬂgsﬂF§%1 W aQHﬁﬁﬂﬂﬁ?l
meit-aaiielo - 14 ﬂmﬁdiwmmownﬂwuam&buﬁmwl

4- di et hyl am nocycl gpent ane net hanol ,
4 Ay L G QhsERatE Aet Haﬁ’&i’-nanél 3-cyclohexanediol,

4l et RO 10 ARIAIA0! ;. and ami nocar boxylic

aci ds such as P-alanine, 2- an1nobutyr|c aci d,
SMhmmmimodolﬂpmmm.yrl c acid,

2- [ tyric acid,
zgging%a er|c:%ﬁn%;a§h§Q?34§H#§%ﬂﬁﬁ* c acid,

62518 irectaflamihcadi 4 - prdopanigdiong| wiemwﬁwaﬂﬂaining

aci d, I-an1nocgclohexanecarboxyl|c acid and

4 S¥AGFANHBR ERRRAT 5 SN 8 dianinacy iRRRR AR pethanol,
gr@-@aﬂﬁﬁﬁl‘ﬂd&@ﬂé"ﬁetﬁau&@r 1%&@5&3}&01&:@&{@%@3@01

havi ng an ‘am no group directly bonded to a phenyl

gric@nigoydleahssane methanan dndimehhywiprineatlopentane

methanol, 4-diethylaminocyclopentane methanol,

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

The above phenyl group-containing amine is, for
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,
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to a phenyl group through a carbon chain. Exanpl es of

t he phenyl group -containing am ne include aromatic
am nes such as aniline, 2-nmethylaniline, 30
3-nmethylaniline, 4-nmethylaniline, 4-ethylantline,
4-n-propylaniline, 4-1-propyl a@0line, 4-n-butylaniline,
4-t-butyl ani li ne, 1-naphthyl am ne, 2-naphthyl am ne,

N, deieg thit kg bhing net-methylanhlingi | 4 rethntasiline,

4- N Nl hy} apt J i.ne: 1 and |
e R R T i o ELLS
4-M¥mb§ey&?]nihimhgl:nd1|amm&m|.mrj r%)h&qnythyﬁlam}:mé

4 t a en aLconol, a am nopnenol s
sdi et SELTERE! oy S USRI CL5€ thophenol
104 Anesli toget Dy | Nrd ORONIBPDAN Bth ¢ Gl edPyionReBAbls SXkh as

of these organic am no conpounds,

MATARIRORARF Kh el colobs ArRminobeRzyk| sdedhkebedi ol s
P Ly 3-am no- L+ ,
£ RLALSLSE, SU-2 PSS REONL o MR RO ana

2~pndiothyl aft poloemeel | @1 cetnsll 4-&id namiln dpledsle diwdh as
are a.rgfrti cul ay y.preferred as the aliphatic anm ne from
t He A ROPRERRL oF “ARIRARRERYL i A AUARIRNGhi ch wi | |
bey deshd+ Hespnéied toha aidaiden Pl SYENE I ST . @
stain or the filmresidue on the substrate and |ight
screeni rPY Bferthagse wrgandso arin gammdunds,

RSOl S S ERLAEL 8 A PRl pondions are
prefeferred asande2 pirehode thangt © 03+ anindl aptdpanoThe
R S RERRObr RPPLNOs] Tt L he
OF Bogh Ln @I N9- 5 165 A& LraRINo- 12 Vh L Med £5F are
nore preferably 10 wt-% or | ess based on the radiation
separiigelavhpoareferredias the akiphatiyt amine ofxemithe
g s S R
hereinafter and the prevention of a stain or the £ilm residue
on the substrate and light screening layer of an unexposed
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.
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.
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; £iller such as glass or alumina;

polymer compound such as polyvinyl alcohol, polyethylene
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30 Additives other than the above organic acid and
organic am no conpound include a dispersion aid such
as a blue pignment derivative or yell ow pignent
derivative, e.g., a copper phthal ocyanine derivative;
filler such as glass or alum i pol ymer conpound such

Zts pol%;n%cgﬁ?l cl&r;ol ‘%(/):%%tlﬁ/l enelu301 %I ycol rmnona%ﬁ:lylC
OngHidHEE, SR RN o adles Q) Lﬁq_f—a% S OTa it G5

vinyl trinethoxysilane, vinyl trlethoxy3|lane Vi nyl
t rdael anatarx yidio as stingie, trslmethoxysilane vinyl

N- 3- | > di | ane,
SR e S R e TR g e el
3 mmnméﬁnylex m@mﬂmpyl methyl dimethoxysilane,
ycldoxypropyltr|nethoxy3|lane
3 1\%1 1 ARR A b aRANRERR L& Ame thexysiglane,

‘ﬁﬁﬁ&ﬁ5¥fﬂ i met hoxysi | ane,

3 chloropropy nethyl’gﬁieth5£y3|lane
33ﬂglxﬂﬂﬂqxxpnopyﬁﬁﬂﬁme&hdxxaﬁlane.

3-Jret-hacr vyl ox r Itr h si.l ane

Bfnggrlé%lcpjt% ‘ﬁ(“g tém’géﬁjr%ﬂ%ant such as
152 -2( 2 44@@@@(&&6&:@4 yéthy i Matieing}9i Xene ,

-di-t- butylphenol ultraviolet |ight absorber such

as3 @%@qnmxﬂr g thsthdime thoresddmaw| ) - S,

C N QHPRSRAS S A i h&ﬁ?gy%gggmophenone cohesi on
i nhi bitor "suc as sodlun1polyacrylate and heat radica

2@1y§thqgngquxprqultrimethoxysilane or

2 RO A L dBastiaant suen as

SE VEMHthildtel o (agH nid $ 1071 SIS Bu BAEL esIs) ton for
forn1qg%a 25 coloreqjlayer of the present invention

EARRRPC Lo iAok MghiDahEorRa Ry 3
uwm@mws $10PP 3 Yy dPBeARNR PAH S 1 ves and is

preferably m xed mnth a solvent to be prepared as a
| ichukarahenratniasnle or alkoxybenzophenone; cohesion

inhibitor such as sodium polyacrylate; and heat radical
generator such as 1,1°'-azobis(cyclohexane-1-carbonitrile)

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

Solvent

The radiation sensitive composition for forming a
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 liquid composition.

A suitable solvent may be selected and used as the
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
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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

radi ati on sensitive conposition, does not react with
these and has suitable volati33dty. Exanples of the

sol vent |nclude (polygealkylene gl ycol 32 nonoal kyl
etffiea eeh efhests pugheag ?E%Yl%ﬂcﬁﬂeﬁfm “&Wthyl ether,

et |é/fjfé

rmé%{-yﬁl:r%?%pyl et her, eeﬁlwﬂ ene g yco%%riir}:gn %]SL}?

etrgyQ - n-(ﬂmmiyl extcheyt y cothyiereereg kydo k tiweig - rd-lm.tttyy.l aftther,
th i_et hyl I

oA S LGRS A msna gireo

ewtﬂfoeﬁﬂy:letéw@:ﬁe i A8 L e ® NPIRI dY |mcﬁ§3‘-ﬁl{~prop3{l ether,

trlethylene gl ycol nonoet hyl ether, propylene ycol

ANt CObrWﬂ@@%@thmo@mhﬂm glycol

yco| n]giy Ut y'I %}er yg pr?pgi ene grPJ I yT'ther,
rrmmmﬂl@ie elecnecoll dnqnmm/ﬂlarﬂe eginmih m:geténé glﬂts*t&n

r opyl.ene col nono- er i propyl_ene

OIS SR JEBRHAS (St -rgwp vl cther,
Wiﬁﬁe %}iﬁ&!oﬁﬁﬁbndlﬂ-ﬂﬁ%i het Y PprBPRidy lg1ycol

et her; (pol kyl ene gl ycol 15 nnnoalkyl et her
adRangmat fs‘ﬂz PEReR: A m@mlgm@nameﬂwh@ther

ool foy Sy 36l NSRb. MRRRSLY cBLE! Sl gvoo
g lmycsod ~ nﬁhutxhytherh@mtynﬁpykanqmﬁpgbmmmqymﬁhuyletherand
T M B BB PR £ el g ene saveon

dinSrud a8 ethed! ade Bty suiak, etﬂ?@éﬂalmﬁ:& ¥idflome thyl
nmet hyl ethyl ether, diethylene gl dieth et her

arRFhieR r%ﬁl‘iﬂ‘%ﬁur%‘%hf#@t% rEkyaqik anersoqmwwtlamﬁcetate .

K& 1 fé‘xfé é'ﬁ@{ Flh?%o 3@'1%{%
al kyl Iyé\ct at es suc | act ate an h ylene

I atycat m@SOetthQ?‘rl eSher acatategspebpyllene glycol monomethyl

s SR ARl Ae BB 13ERe JpPoptBRL st her acetate;
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;
other esters such as ethyl 2-hydroxy-2-methylpropionate,
methyl 3-methoxypropionate, ethyl 3-methoxypropionate,
methyl 3-ethoxypropicnate, ethyl 3-ethoxypropionate, ethyl
ethoxyacetate, ethyl hydroxyacetate, methyl
2-hydroxy-3-methylbutanoate,
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
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met hyl 3-et hoxypropi onate, ethyl 3-ethoxypropionate,

et hyl ethoxyacetate, ethyl hydroxyacetate, nethyl

2- hydr oxy- 3- net hyl but anoate, 30

3- et hyl - 3- met hoxybut yl acet at e,

3 nmet hyl - 3- net hoxybut yl propi ond3 e, ethyl acetate,
propyl acetate,i-propyl acetate, n-butyl acetate,

| %‘%maﬁ%e{n&@yl PERUNALS oL ¥hYE PYTuMAlie aBeprORYl Pyruvate,

B PUOREOIE far ) Wiy D A Soe fabl DG QYT A1 E
pyztnxnhutan¢gtepyarumaticrhyﬂrngﬁrhnnghﬂﬂch asidlidene and
T T TR ——
ami NXY1fdeny PaGe eahEs i apd 1 28adh

N-dlmethlf orrramde 5 N, N-d: Lnmet acetamde and
N- et hyl o itdere @ﬂtVQﬁtﬂh@@MMtgﬂrY@bpmmthyl

I t hyl
gt %?é ace a eté}yé 8&? c@ﬁémoﬁﬁvélgﬁy %%%éfh?/‘l’e %‘%‘r 'Popylene
aogﬂyad:cﬂ mrmmtenya gtyeﬁlamm hyropgilete §retal Qnonoethyl
di e | ene % col. . dimeth et her, dl ethyl ene 10 gd ycol
R HRAT GORHR Ch B S BT LR e A1perBYlanERe: - ALethylene
@:%F&@I‘ Gith¥l WEnycdelér, eé:,btyioﬁ»eﬁ&tm,\/ P5 ORE A Ene ,

met hyl 3- et hoxypr opi onat e, ethyl 3-et hoxypr opi onat e,
3 mwtalaonﬂst etdyblt lagrake orethyl n3 bue thoxyprepionate,

éﬁ%lﬁ' a‘%epro%lr%r@én%ﬁ %ﬁg’il, ?ng/{hg%?%%éﬁionate,

bmwmmlmmmoxwmwmmmﬂ&yl n Pl ty Rt zec@wte .
payt.i cul rlg £referred from the viewpoints of
oH UYL adefate nin AEL (LOBIATe y HIAMYEATAEATE ¢ " butyl

@pm&aﬁelvgmfln@utﬁfat@edi% Probdy Qf%)em boE

20 of two or nore. Furt a high- 0|I|ng SO
asb\b@fﬁfyte @nd/pthyipyrugite arexpartinelarly preferred from

SCLSRRAEe 47 U PSR hSpn SR ey ana
acsbataEhiFtty! benzoate, diethyl oxal ate,

The above solvents may be used alone or in combination
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,
diethyl maleate, Y-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.

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
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25 diethyl mal eate, r-butyrolactone, ethylene
carbonate, propylene carbonate or ethylene glyco
nonophenyl ether acetate nmay be used in conjunction
with the above sol vent. These high-boiling solvents nay
be used alone or In conbinatidn of two or nore. 30 The
anount of the solvent is not particularly limted but
deand aptability ef \#ierkitgined radiatien tsemsitbvent

of nponents excl udi ng the sol vent of the
cocn%*oé?%%jh&?é preferably 5 to 50 wtt, particularly

preferably 10 to 40 wt% from the vi ewpoi nts of the
coatabiliti/ 34 and stability of the obtained radiation
S osition. Color filter 5 The color filter

of the pRRSeY1dNENIHAN FOHd iﬁ%s&t‘:‘?t.ln‘?ire%q:filgﬁm\’%omprises

made of the radiation sensitive conposition
f & giodypred dayesdnids af thet hadpatientsemsinive tomposition

description is_subsequ I iven of the nethod of

fgtforrll- ngorf'ﬂgn%oef‘ o“‘fc’bjf5 %cgpi#egh p?%%e?ﬁeﬁ?ﬂl'%nf‘?%?ﬂtﬁ‘b“A
light s @eicrdptayel 1kSsabkegiahkYyl §1vEf &9 e metHda of
ace of a substrate to define a portion f or formng

pifmeing Jthe L£olofi fIERF 2F cHre oresente Hyrgrtien on
conpri signg, é?ggﬂy 'Qgﬁﬂ ' I

t herein ppgigpﬁ ise to the lads‘{ilgti%at atr?él(y&?' bzﬁi%qnt?dt st the
evapiagce of resubbtratesm definefaoportfon fooaformgihglphxels,
Thi s, ¢ ing.flLl.mis then e sed to radiation through

2 i Bobatt sadlesdoh P FLEERS Fembos1ided sompt {5 Ee. cor
di exteimp/Ee ARl Hed U gmMRRtUALXpeEeddPOhé@n fstdplied to the
coating filmand post-baked to forma pixel array

haHBiRf2ate ARdopEehiked toogvaPRERtpdihacpRlvept so as to form
Tf@f&?&ﬁﬁ{% fi’ﬁn?pﬂlﬂi%atdo%’i a3k 3.%’ tgf&o.%wﬁ%sed to
an radl ati o

devel opnen post - baki ng of” 1 qui
saradiatdon cimpagh | @ rphatomaski mevrepedndl th ken alkali

PIAIRDE 5ol 3005801 LSLE Deloe R Urkidyiled EHSS 4P tne
coating £ilm and post-baked to form a pixel array having a
predetermined red pixel pattern.

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
s0 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
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.
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and a blue pixel array on the sane 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 form ng the col or
pixels is not limted to the &fve In the present

invention. The black matrix may be formed |ikew se by
using t ﬁ'@e Sabs he e My ke ppitdonaldanpepiected tora suitable

Y. it on
s?r)strate us clFl.i(?)lraer'(r’rjr p.‘%; lsé%gl'nﬁg %eor} \iﬂtﬂtrr ﬂ‘f%e
rmember pifi ng aigsnt.sl pﬂ.aemla tmé%mebpgaim mﬂilbdsﬁ_:[.ghpué:gering,
aronatic pol yam pol yami de-i i de or, pol yi m de.
T2 55%%1%3 %q}'ptra&’r}ﬂ"f)}{n cg'ﬂ'toasuitable
pre-tregiomappl1§Uehe? 1 10 E'ﬁhih‘t@.%h”%%hs‘ﬂﬂttilﬂrea coimpdd8 tion

coupling agent, plasma treatnent, ion plating,
sp¢ thei srgbst@efse pmgeitéhéerwunwmmeosuchm s@ray

T |y theqly it] Ve Qsi,tion
e, dRrr Bt oy Focdl s, LetafieReR Boariho).
smldt ddeatdowing) Ibama:tdatg.ng Gimtjlrﬂﬂa'_let:Q&Iaﬁlgld Sti!i]ﬂ be
coatl slit di e coatin bar coating_or éi
#?g?%y But efpthsiay GPathageatdmpl thsdie goating
ar&&e prdredraagoating 10 are preferred. The thickness

of the coating filmafter drying is preferably 0.1 to
10 pm meetﬂsrieﬂmeﬁﬂ P10 thet @oet(;rquilpamtﬂtan Anying is

pref 6..0, pin. The rad use 0 form
Pttt o4 Foab Rt mpre FiaA Bk e
vrprﬁﬂaﬂie;dlaiuqi £edy13V il 2ttd &ﬁlcﬁtﬂnﬁn far
uItravr |a|on el ectron beam and X-rays

of t hes 5 ﬂnrﬂaﬁ%EOafmeréﬁ&FrPrW%e ltJoaQ!seatrix
N SelReedr team Ji81 69D eréﬁiafh?oxr 2di1dldaRA 1%t radiation,

preferably 10 to 10,000 20 J
far ultraviolet radiation electron beam and X-rays. Out
of these, radiation having a wavelength of 190 to 450 nm is
preferred. ' o

The dose of the radiation is preferably 10 to 10,000
J/m?,

The above alkali developer is preferably an agueous
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
l,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 alkall developer. The cecating film is generally
rinsed after alkali development.

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

sec.
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The above al kali devel oper is preferably an aqueous

sol ution of an al kaline conpound such as sodi um

carbonate, sodium hydroxi de, potassium hydroxide,

t et ramet hyl ammoni um hydr oxi de, chol i ne,

1, 8-di azabi cycl o-[5. 4. 0] - 7-und®&ene or 25

1, 5-di azabi cycl o-[ 4. 3. 0] - 5- nonene. A suitabl e anount of

a wat er - Gépé Qi?"g%ﬂfﬂ soloerfiiltar pfdherprasnanpk iorvention

:It%{%taleve?%ﬁ jeafc}%%t | ng%fsdsdﬁgn gée(rjle: a%%cq-r]r% &plor

af 1bgqubd ka:lylstcﬂv die plagt., SOldhamagelpiekonpedévisds dcolor
devel o dip (inmersion) devel opnment, puddle
deVeErd htéB “the like may be enployed. As for
devel opment conditions, the coating film is preferably
developed at nornal tenperature for 5 to 300 sec. 36

i g ; 2y panehe present invention

oL 58 Yoty BEPIEL y  HL FELL] peonen

delnveest icn| compsisser she eé6lod £D10sr| dfUtHe ChYSs&ht

di spl a anel The color liquid crystal display panel of
i nvention conprises the color filter o
h%g %Eﬁ [ [ h I fil f

the presgihn dsumsid 0F tHE Bo2M &y%ftélh&iggisg anel
liquid crystal display panel of the present Inve IP
a @bl the |pxpsentrirvention p| aycobenel Lguald ngrestal | @hsplay
S factured u5|n
g R T T e e S O
cahammlact'aymd Oy tunel g etswtradmeetmcno Nsdrs £ tofwa Jdiomposition
p| eIs an | or a h#ﬁék matrix on a thin filmtransistor

ed JAvaT 6f LhefnasantcdAYEBLipAnto form

f qsnt@wn ékgdﬁor cel wigek | RyeriRlod Ne PAESCRL1h WERM P or
conpri ses the above
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.
Particularly preferred examples of the composition are given
below.

(1) a radiation semnsitive composition for forming a
colored layer comprising a carboxyl group-containing
copolymer (Bl) as the alkali-soluble resin (B)

(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
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-C-acetate as the carbazole compound
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conmponents (A) to (D) as essential ingredients. 20
Particularly preferred exanples of the conposition are
given below. (1) a radiation sensitive conposition for
formng a colored |ayer conprising a carboxyl
group-contai ning copolyner (S% as the al kali-soluble
resin (B) 25 (2) the radiation sensitive conposition

for forﬁFH@ a colored |ayer (1) conprising at |east
(”faﬁelQQE?Qéﬁfﬁ?idﬂ“%éﬂé%ﬂlé&”gﬂ é%%fgﬁ]f%r forming a
trinmethyl ol propane triacrylate, péntaerythrito

tri acrylcatleorzedd lagieger(tlder (t2Hr icrol{ e xamprilsding an idigyanic
pol yfunct.i onal_ _30 noner. (O, .(3), the radiation

Benai ¢ 1 PP AN/ R B0 AR AR Gl PSR (G3)
conpri SITHe preferred color filter (5) of the present invention
1-[9-et hyl - 6- (2- et hyl benzoyl ) - 9. H. - car bazol - 3-yl ]
etFAIPTHL S5 PRAESE- SRR Lo Rta bdackiiea trid masiec of obipe mad idtion
( ;341 .an [ 11 0 Ltison_for

{ ST SR (NS iy SO BBISEECTRIEE (1), (2),
or{ddniaxr (Etpnent and/ or carbon bl ack as the col orant

A 5T f d I filter (5) of the present

venti dipd BERGereed BPiaFs L8 oty Shat (R 1% Bangs (6)
ofot Nghe FHeid N 1nSRIY idn @AY 19 aWoeldH1RE Fi1ter
colored layer (1), (2), (3) or (4). The preferred

cdl D apAtheimerpnrefereed g§ploznkiqy) crystefl dheplay panel

. : . : i .
Bl LRY Pl 2REh TS inBRENEs B2 big7by 4 Bhack
partirixX hadd dfhethe matint?mehm?m{c@msﬁuﬁ;rs for

/ bl t the radiation sensitive
RIS h SPOPToROPAYRG. G Lol G (yer (3), 0829 thgy 11
Ortfahs Wt o tdivsfrdte lbrdd@nsi stor substrate array. As

descri bed above, when the radi ation sensitive
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
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
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
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
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conposition for formng a colored | ayer of the present
i nvention conprises an optical radical generator which
contai ns a carbazol e conpound (D) having high
sensitivity 20 to radiation as an essential ingredient,
even if it contains a pignment38 n a high concentration
an undi ssol ved product does not remain on the

séBditea gugh@s 3 gRdozchekirhgorslor diauad srasglordisplay
PPakhleqs duf 't'h%h%\éﬁl'do%%e%e RBEDAY 1o d_on
t ft the b

e edges o e pi xel pattern an ac trix 25
pattern, and an excellent pixel pattern and bl ack

rjgrixéfpattern wi thout a missing part of the edge or
afii®e®Sut  can be fornmed with a small anount of

exposur eheFgblihewinghexanpees ape Braghasat Eo¥ ¥RECpAkpose
the radiation sensitive conposition for formng a
cOfofuathgretllustrating the paesentydpvestipaveutiage in no

:&%&?%% %gp$%&2ﬁ?%saﬁg?ﬁgﬁggglent adhesion to the

rate. erefore, iation sensitive
conposi f"Partisdr anflor A" ndnathel dneédovdygr embmphespasecbased
i nventi,on can be extrenely advantageously used for the

&P of a color 38 filter such as a col or

filter for color liquid crystal display panels in the

field of the electronic industry. Exanples 5 The
f S{BwipFePatahdions ofr @ lxaddi-ged ubdie mesimir pose of

W8 e tild gﬂ%ﬁy?émithe present invention but are in
be

f

no~ way to enas limting. 'Parts’ and "% in the

fol | ow Agpextnpt &5 2dr-azioddsd 2 ,an ddmiedihiylvEl etio)litrile) and

pr) aratkon f al kali-soluble resin> Sznt eti c Exanpl e

1 2P RRTtE oD PRORYIRRS E3VEod ERAYE YL rheT AcH: ahgywere

2@ & elaBkoayheped! WEth ATVBYBILY ltufd¥ndreckili®rer,

were 15 fed to a flask equufped Wi th a cooling tube

ad® RaztsrpErmethacrylic 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
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
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).

Synthetic Example 2
1l 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,
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15 parts of nethacrylic acid, 15 parts of styrene, 35
parts of benzyl nethacrylate, 10 parts of glycero

nononet hacryl ate, 25 parts of N-phenyl mal ei mi de and 2.5
parts of a-nethylstyrene diner as a chain transfer

agent were 20 then fed to the 3%ask, the inside of the
flask was substituted by nitrogen, the resulting
sotuHatsvaf sethperyddatagid ari-'(ﬁ Ptah-'etsr eficstpresnel 139 marts

t ha I’l?%{n%g{lure%%fl%@%ggir%@ erea %1%‘3‘]—3?%@ Pleggtl on

sahariometasrylatder2feparts abf 19penPlmapadmidd atd 2.5
2,2 -azohi s(2,4-di nethyl val eronitrile) was added, and

p&% PEATRAERELS Exrene dider 292 GhBindTansfas agent were

Ob{ i fel ¥6EHR SDALNK ] Q@xe( §19§i&e wﬁﬁatﬂ%ﬁag s@bstﬁfteuted
obtai ned resin had an 00 and an

THE nddgiagenas tuesrgﬁultanassqlemirpr( mas) stsoreslmmtly:. and

D et Forlinacn s BeSSeR: R JO%Rdto Ry ppdumerized
ofbjp Iy Eaten Dhey Cﬂhaﬂoﬂaﬁpéi‘a(tuﬁé hedr a8 chohes wermeﬁacfter .
to a flask equi pped with a cooling tube and a stirrer,

30the Feaction, sodution: yas funkher henated 1005C.sPyppRIt of
302 par 1 $z09is fn;yaun@i fead@f&uééip@ftéagfaaaa&ereha

nnnonethacrylate 25 parts of N phenyl nal ei mide and 2.
paPQthzmmlvﬁ%/ p@n.‘erimdmut akom amdmen daheberto obtain

e gt 4N de of the
flas %gé §§B&Ff$%t %°££ |?€%€é Eg eghrting
sol ut i orrh st a el mrm yhadrgh mhe:f €lECI0 00 &l W Mh of
was heated at 80C to be pol ynerized by nalnta|n|ng
t hat 09enp s Re st vas daslaratad &% sesin B 1act i on
solution was further heated 100 C, 0.5 part of 10
2,2' -azobi s(2,4-dinmethylvaleronitrile) was added, and

po$$®t¢¢ttm|5#ﬂmn£ec&rrled out for another 1 hour to

o o et PR B A R by Sl fies TUF anc
200 parts of propylene glycol monomethyl ether acetate were
fed to a flask equipped with a cooling tube and a stirrer,
15 parts of methacrylic acid, 15 parts of styrene, 30 parts
of benzyl methacrylate, 10 parts of glycerol
monomethacrylate, 30 parts of N-phenylmalelmide and 2.5
parts of a-methylstyrene dimer as a chain transfer agent were
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
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 33.2 %).

The obtained resin had an Mw of 15,000 and an Mn of

7,000. This resin was designated as resin (B-3).
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9,000. This resin was designated as resin (B-2). 15
Synthetic Exanple 3 1 part of

2,2' -azobis(2,4-dinethylvaleronitrile) and 200 parts
of propyl ene glycol nonomethyl ether acetate were fed
to a flask equi pped with a codld ng tube and a stirrer,
20 15 parts of nethacrylic acid, 15 parts of styrene,

3¢t 1GoERRMPAR dret hacryl ate, 10 parts of glycerol
ronoe Hgpey 2t » 3 025451 000 N FRBRANPL 41 052 200, 7 Fanc

parts of “a-nethyl'styrene ranster
agdrt pazte of hmropelene glyedl mekpmebhylnetier cicdtiste were

fi bstituted 25 by nit th Iti
L th 3, 3138k PHBEERER, Y tALAFOTTing JAS g Btdawer.
vas ratted ot haddrla PAMRE! 30egarty 68 B-ahRpRthyiene,

that tenperature for 3 hours. Thereafter, the reaction
saAuPeatswaE benznk meftbacay latel0d0@apts qfa2t-hydroxyethyl
2, 2' =azobi.s(,2. 4-di nethyl val eronitrile was added, and
3Jasdt ycr%rll‘ &1 on asrq'yaro‘?gi & LY %\J%‘Emgﬁaﬂ%?ﬂet 0
ohictidacrBy Itsd Bnd0b Wardis 65k @Ol SB¥réie IWmeér%hs a kAain
olkﬁ ai ned resin_had an Mv of 15,6000 and an My of 7,000.
e, agent Werg e tad Fasthe ddask. ibesymshdeiqf the
Bxangie whsd R¥dtSitited by nitrogen, the resulting solution
2,2'-azobis(2,4-dinmethylvaleronitrile) and 200 parts

ofWast ghiraed geptdy. nomdridichyeraction acbulilenvwase hefatkd at
t T 6 lt%s Beega%g{ﬂﬁgi%flhbﬁ rfé)fﬂi}%mfprg& S:g?a{é:fd t%m%térrart%rr’e for

5715 parts o crylictacid
aCGermapinshy| Fherea¥iepar theokeheniph seilhadoy sae, fufther

parts o - Joxyet hyl t hacrylate, 10 parts of
w%%;%o%ﬁpl%‘gm?ﬁ{ﬁoacryl ate and 5 parts of
a-2Tel Tyl A BATANE, £l e t1ARLvR I L t A4 RNS Wl s afRida el

then fed to the flask, the inside of the 10 fl ask was
s sskymerign hom wasogarriefcone finn apgtbherulieur \ikes obtain

t] I ' ' ‘ heat ed at
Z(é Crz:egﬂbrg eép;%)]l]yytrriecgl{] g(egcfﬁ‘[?yd ?r%ﬁ#teg]&n fb(ralilg %3{1 %ﬁp e ? gt 5r e °

for The obtained resin had an Mw of 10,000 and an Mn of

6,000. This resin was designated as resin (B-4).

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 ().,
80 parts of resin (B-1) as an alkalil-socluble 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
by 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 1iquid radiation
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3 hours. Thereafter, the reaction solution was further
heated at 100C, 0.5 part of 15

2,2' -azobi s(2,4-dinethylvaleronitrile) was added, and
pol yneri zation was carried out for another 1 hour to
obtain a resin solution (soli4l content of 31.0 %9. The
obt ai ned resin had an Mv of 10,000 and an M of 6, 000.

THan§s e \emresst Hon dRBk- resin (B-4). 20 Exanple 1

<preparation of |iquid conposition> 85 parts of a
m xture of C.I. Pigment Red 254 and C.1. Pignment Red
1 KEormat e gl callom MIf1tY Y0 as a col orant (A, 25

80 part f Si B-1 an li-soluple_resin

50 bar ¢ s fgufle enHoritah Rl ensoptl S 1o’ S 1ame
PP D H ﬁﬁbﬁﬁﬂhte 'ﬁaﬁ ©10,4) IMESS pleventing the elution
1-19-ethyl -6-(2-net hyl benzoyl )-9. H. -carbazol -3-yl]-etha

n of sogiumiers enaﬁbﬁaﬁtériiq%aétmm ceatenzand prebaked
nad}yf ‘H ﬁﬁﬂ Appiy t cp%ts%c'calig @%Tn%&le% SI% }fg&&“gﬁ 1.7

the sane s ereinafter) as an optic
geoe ik (daatja-@l fl;],JQ.DO parts of a mixture of ethyl

3- et hox at e an | ene | ycol nonomet hyl
et her )c‘tg’tedf qg{ﬂ) "ﬁ%t’ﬁr(?t& sooled fosaanmht
V‘ﬁ’[&uﬂ'@ﬁ‘@lﬁ:ﬁ@%{&‘ Sxgdsdd ARANEL Prd V1B &t IEdl Bt h Having

sensitive conposition (Rl). <formation of color filter>
THavekepgtths efpdshtnmn 4(0r51;1m\md ARS8 nedthvoughk gt phicitemask

S AL BN sty AL i e
caluse cfdher Ebd&.aﬂionnwas hano [l /at’e  HPtad eshitad t1949¢e fv&rs Zhen

TSR 19 i b et AR R LAF AR (th Rofipestum

t aipEF L ANG3eXPHsL N Wl rditld ¥¥i BhCdevarbpdd | 0&1*1@@&] %ith

wavel engt hs of 365 nm 405 nm and 436 nmt hrough

pHiRAmure 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.

{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
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.

Comparative Example 1

{preparation of liquid composition and formation of color
filter)

A radiation sensitive composition (rl) was prepared
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(slit width of 30 pm) wth a high-pressure nercury

| anp. The dose of the radiation was 400 J/n2. The
substrate was then inmersed in a 0.04 wt% aqueous
solution of potassium 15 hydroxide at 23C for 1 mnute

to be devel oped, rinsed with 4uper pure water and

dried with air. Thereafter, the substrate was

post - Wk &amen mandiex; @sodanExRampde htexoept that 23D parts of

i .4« | I8y hayi ' i

o1 et b MRG0 2 Dot S epRied liganone

t he vAxaisext ray am dpteicabstadiealvagenhsetord t hrough

an optigal mcroscope devel o rregt resi due was not
PReEing

th
seen on T e PdFeinanhay ot tfonpedpdpixel

2pHeteia Whd) OF dinsed h R YR SRR 10D tHie RARE fhner as
t he EI xel pattern. When the section of the pixel

path Exampde biexsepddthahtdwyhiguidaonpesitten (od) was used

m Hnge ‘\é@f e 30 Conparative
Ex%ﬂn‘gﬁ e % <‘|;ofr83\ﬁ|cg? aﬁ) n ofé%%‘of c%r?rp@gil)('l on and

formation of color filter> A radiation sensitive
composjtio ri) was prepared 42 in the sanme nanner as
in<n%%iﬂﬂ"e{1°1‘§>except that 20 parts of

2- benzy lyretli v Al Nrday S W) QURARIRY Wdd IS ed
- 1 was used as an optical radical generator.

Thdhequglean gptiicsl miczpspapengthe sievplopment pleaiduds was

p e | nner

D2 EBpl FOE TR A M S B ntng

(rpdrtacasisseln | on pthe cedfe (o thepkebngpastéton (RI).

;g\éaloggého%tn >| thleo svg]cetql.c}nh eofo It)ixeel P rxreaiy poantgehren Swlélbss tc:)rbasteerved
through a scanning electron microscope (SEM), an undercut

was seen.

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 amixture
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
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t hrough an optical mcroscope, the devel opnent residue
was not seen on the substrate of an unexposed portion
but a mssing part was seen on the edge of the pixe
pattern. Wen the section of the pixel pattern was
observed 15 through a scanni 43 el ectron m croscope
(SEM, an_undercut was seen. Exanple 2 <preparation of

| iSFFEP te Sdds itheo - 1akd & semResdtion §6ildr wasouser; dp>place

g%qumkglgf aM iy, @ ler1figment Green 36 and C
. Plgnenfné%llom115&|ﬁ€ a(meﬁght ratio of 60/40 as a

colorant (A), 70 parts of resin (B-2) as an

uble resin (B), 80 parts of
<£4%%¥ itol hexaacrylate as a 25 pol yfuncti onal

ﬂDnOﬂEfWhGh tﬁ% pailed @fray on the substrate was observed
9 et hyl - 6- (2- net hyl benzoyl )-9. H. - carbazol - 3-yl ) - et ha

Pﬂabeesau ﬁﬁt@a'éeltlh@@%%om d’d’ﬁ cevelapment residue was
e B e e B8 Bl 8B e dbh, Y na no

parts a m xture acCerat e

ascupr apyll roembsyIng prripweidey sed ohhthe asdjatof itheapixel
mel q ratio of 50/50 as a solvent were m xed together
%%’ &re a l'iquid radiation sensitive conposition

( Gl). Awberekhdl saythan 8¢ &nhst piRad $aeeerdi ¥@ls observed
pattern was forned on the substrate In the sane manner

adhmeugbafpiseanndang elestrophmicrrecrpguil FEMInpBei updarcut
( Wnused in place of the liquid conposition (R).
<eval uation> 5 Wen the pixel array on the substrate

was observed through an optical mcroscope, the

dgyelo i du gﬁ not seen on the substrate of
a qm9§%3¥;§ 3@??9 and no scum and no nissing part
Ve epRAa b bE adepiel coloRixgbn BAE! eoRrmalt@oW8R color
the section of the pixel pattern was observed
filter)

A radiation sensitive composition (gl) was prepared
in the same manner as in Example 2 except that 35 parts of
2-benzy1-2-dimethylamino—1—(4-morpholinophenyl)butanone-
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 Exainple 1 except that the liquid composition (gl) was used

in place of the ligquid composition (R1).

{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
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.
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t hrough a scanning el ectron m croscope (SEM, no
undercut was seen. Conparative Exanple 2 15
<preparation of |iquid conposition and formation of
color filter> A radiation sensitive conposition (gi)
was prepared in the same manér as in Exanple 2 except

that 3 EP-gsrts of
2}%§WE§1 di met hyl am no- | - (4- nor phol i nophenyl ) but anone

. - <reparfit 16Te bR 13k i oo iddion? lande Bekf#h®ion of color

Thereafter, a pixel array having a striped green pixe
péﬁkﬁﬁ?%wm formed on the substrate in the same manner

in | qu ogLtion,
(o) el BRrts oBEoRLR bREC 1 hIROBI L0 5:6 ana
2% <Ie.vali.gmenu nkl.oMIEQBt:he apweuad;han:ra;mooaf tdw&iubsa calldrant
erved through an optical m croscope,

R I Te B HEs4a0 SRS} A ah SR L sobubtamesm (B).
a@wme& RAPd it it 1 1 o35 iHMka Hile WS S€EN 0N

the edge of the plxel pattern. \When thé section of the
pipclY funac tdronada stastemery € ) .t Mggirts danni ng el ect r on

m.cr ( ercut een.

<pr doar %?’S'oln %EM 3 |"ge&ha' SRS, ’W?ﬁ nd:afrm%;( gﬂpy&ej -ethan
cmm{onéoﬂm-n-ﬁbqaﬁrﬁes a@f afl opricar rddiedl g@r@ﬁ’&ﬂor (D),
Bl ue 15:6 and gnent Viglet 23 in a weig

r & PATHF ofshsh %é tgaéa ’b‘i‘"&‘ﬁt nopApnigEupkagtant megpﬁactured
( Bry3kadsc éf@ién $ alsURh eac'fcﬁsﬁiriref Bha 9(9(9 p‘&irttssoffa mixture

di pentaerythritol hexaacrylate as a pol yfuncti onal
mefofthyl Gl s eduopeprepignate and propylene glycol monomethyl

L M YRR, 5 G B
gaemiered? WodePher 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

in place of the liquid composition (R1).

<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
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.

Comparative Example 3
{preparation of liquid composition and formation of color
filter>



10

15

20

25

30

5 parts of A-60 (trade nane, nonionic surfactant

manuf actured by Kao Corporation) as an additive and
900 parts of a mxture of ethyl 3-ethoxypropionate and
propyl ene gl ycol nononethyl ether acetate in a weight
rati o of 60/40 as a solvent we$® 15 nixed together to
prepare a dgiul d, radi ation sensitive conposition (

Ther eaf t%rr"" RN sensitig iGRPRestioie d W uevas )R;re?pared

Paih Sl iiimd MAMRL t SRYE
as in Exan‘pélgdl exlge%pgt r:]'tﬁhg%tglt% ﬁ.@ § %?%éggnpom t%%ts of

( Bl') bepzy -'lalsé'ddilﬂ@thhlghhn@- bf (4 mtpmli )bobanone -

on> array ont
ra?%ggggé%bg%rvéglgﬁi u%gi%% d%??%é?t%¥troscope
t he dev eflonreat t 6225 il pexedSarday MAvisREA §8riped blue pixel
substrate of an unexposed portion, and no scum and no

m B2 FRT D ¥2S EPEMeR HP othe Hkslgats ithdhs aame manner as

o e e thu ol . S BELLLHT 1 g e

nolnrpfbacet of 3thentigedd. c@uppet biove(Exhnpl e 3
<preparation of |iquid conposition and formati on of
color filter> 45 A radiation sensitive conposition
(blevabsapiepnred in the same manner as in Exanple 3
except that 20 parts of

2- benzy|WBRRY the A H-9E (@it |Hﬁﬁﬂf&?¥}/l"}%t‘5&?ﬁﬁi@’ed
Hh V&S ﬂséds@ac‘nﬁhé’pgi&?éﬂ&?wo petdg%q o an unldercut

Thereaf? a pixel”array having a st pI X
paWaerseems forned on the substrate in the sane nmanner
as in Exanple 1 except that the liquid conposition
(bl') was used in place of the liquid conposition (R).
10Exempleiad i on> When the section of the pixel pattern
was observed
<{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)
as an alkali-soluble resin (B), 75 parts of dipentaerythritol
hexaacrylate as a polyfunctional monomer (C), 20 parts of
l1-{9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl]-ethan
-l-oneoxime-O-acetate as an optical radical generator (D),
and 1,000 parts of a mixture of propylene glycol monomethyl
ether acetate and cyclohexanone in a weight ratio of 50/50
as a solvent were mixed together to prepare a ligquid radiation
sensitive composition (BKl).

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 (BK1l) was

used in place of the liquid composition (R1).

<evaluation)>

When the obtained pixel array was observed through an
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t hrough a scanning el ectron m croscope (SEM, an
undercut was seen. 15 Exanple 4 <preparation of liquid
conposition and formation of color filter> .. 250
parts of carbon bl ack (manufactured by M kuni Shi ki so
Co., Ltd.) as a colorant (A, 45 parts of resin (B-4)

al kal i -sol ubl.e resin , arts of
=Rl WﬁFPFSPPehe%GPVP%Pgmﬁgt ebidie Hesi R pbserved
R Ee (dabstXhtRAIdS R unexposed portion, and no sc and

1-[ 9-et hyl - 6- ( 2- nethylbenzoyl)-g H. - car baZol - 3-yl'] - et
n Do nigadpginartovere ohseryedan abpem:bge ofdihegpixel pat tern .

gener at 0 S ure of

pr opy! e%@ (’.1 yCOl %r‘f]%r%ng} %}ﬂo% é’qﬁ‘eﬁ' g@ﬁtaetrél X7§ observed
cyuﬂrﬂmrwrm:aunimwlgiﬁtﬁoai . oo SZPR0 (SEM)3 nel wedercut
were m xed together to prepare a liquid radiation

st t9%%-P conposi tion (BK1). Thereafter, a pixel array

having a striped bl ack pixel pattern was formed on the
substrate in the sane manner as 30 in Exanple 1 except
ttﬁnmnanativgn&xamnﬁnxﬁtion (BK1) was wused in place of

Eig% rﬁ%ﬁplxe arrtlomasRékggFﬁxgjua%%@g> HHaRoh® of color

oEiXidryn croscope, the devel opnent reS|due was not
observed on.the substrate of an unexggsed portion, and

no scumfaf@digsipnsspRgipive GRIROBHE Qe‘d’]‘éh) a8 pFgPared
of1 f R ePighile e@hh%wasv\ﬂﬁn-si $€CH | Qhc&it thiaPizPharts of

pattern was observed 5 through a scanning electro
mi Z:-rtzﬁ;mpb- {-SHEwe thinl amider clut ( 4 e pleskln Qurgrarlatbutanone -

ration of liquid conposition and
forna |ono‘§)J éié% 10 filter> A radiation sensitive

caymsibioie (dmc)rmzm:epat st , 8 )5 thee tafdFheBfINeY, 2S-biim
Irléggﬂgg as éﬁ%faéltﬁgﬁiégi‘ﬁgﬁé}éﬁors, 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.
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 ligquid composition {bkl) was

used in place of the liquid composition (R1).

<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.

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

was seen.

Example 5
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2- benzyl - 2- di net hyl am no- 1| - (4- nor phol i nophenyl ) but anone

- 1 and 12 parts of 15

2,2 -bis(2-chl orophenyl)-4,4",5 5" -tetraphenyl -1, 2' - bi

m idazole as optical radical generators, 12 parts of

4,4 - bis(diethylanino)benzophéﬁbne as an am ne-based

hydro en donor and arts of 2- nercaptobenzothlazole
as<Bre é’s’@f) itdomy aps £ogmegiopgof color
T@@fgggﬁr a plxel array haV|ng a striped bl ack pixel
pattern was formed on the substrate in the sanme manner

as in @(Mi@tﬁmmsmm ldwmploisq-ltii@ncdmdshraisoprepared

( ) iguid ¢ siti.o
(P e SonldS ilobdsh o8 teeiilfLs, £l Al IR, o, marts
okma\nﬂd:ﬁdranugleta:yl mpétmiryﬁt@ﬁmﬁ@@eanamropylene lycol
devel opnent_ resi due was not seen on the substrate oP
mn@f&ﬁwd ehbeti drebate dmaseehghbAat kot 20480 otps used
t ey efag Rfedthe pixel pattern. 30 Wien the section of
the pixel pattern was observed through a scanning

eIectroﬂhﬂﬂﬂﬁd@@ﬂpea(BENPl anraﬂd@wmumg avastsiged red pixel

le 5 47 re ratl ui,d siti on and
G55 W & 2} ﬁ%% gﬁvg s SEMPeManner as

cmmms:ahpo.a 1 B&)cemstmertﬁeeﬂiiqtﬂdtdtﬁn:ﬁﬁ'ﬁifﬁiﬂ QRL)3%ad dsed
npl.e 1 exce t hat 500 parts 5 of m xt ure of
oty PIRCR 53 Beob GHARCCRREOBE 5 h9h oHEL b 4 appLied with a

moet i @dmr aGe @&é rb@ﬁ’l?é 1d AddrYf, 70/ 30 was

used as a solvent. reafter, I xel array having a
strlped red pixel pattern was forned on the substrate

in S“f I{Sqanner as 10 in Exanple 1 except that the
Ii%] gﬂ%o tion (R2) was used in place of the liquid
conposi Whan (e paélapRidaRd ot tthed subdtiraiier waRAlodsdrived
pl ace of the spin coater.
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
pilxel pattern.
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut

was seen.
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<eval uation> 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 unexposed portion, and no scum and no m ssing
part were observed on the edgd8f the pixel pattern.
20 When the section of the pixel pattern was observed
t MbatgH sa dedmedd sl ectron m croscope (SEM, no

uRder Culy %S 23908 sdRsWRalel Sof %' '1?‘10515 fob £0rmin
radi ati on sensitive conposition ormng a corored
prdnorecﬁomem,ng;qm@)ri@m drAanta, c(oB)omt (B) an

alaliﬂ |rs12|°lib oeF(:e%lg CE) aﬁp éfliHCt nal m&lré’glrgrenrerororaa
Wmfbmﬁﬂmﬁﬁbf dTPBSl!?fﬁncﬁﬂSnéD)mdﬂonld&aﬁth{‘ﬁoﬁafhﬁéII::I.onal
radi cal generator sel ected fromthe %houp consi sti ng

&

oMORPRSFUN &G e fdh tl@ds b pneg e tdicadh e addidadwnigaperator

f ) [ '

| Hebteg Bofithe Broylrebiat o 8y 4 kol Fpkasintea
chybeach ofs tive FHoddypwigg fiormass (4 )hyaidde) :at om 15
I'inear, branched or cyclic alkyl group having 1 to 12
carbon at or phenﬂ g@hp, R3 is a hydrogen atom

or |inear,} branched orCcycI ic alkyl group having 1 to

12 car bon_&tons, and Rﬁ) R5 and R6 are each

independ a hydrogerl atom or |inear, branched or

cyclic, g groyp havi N, 1 g2 6 carbon V 0 49

_ ' (1)
o*C S0
| O '?13 Q

R
R5
1
OQ?’ R
R® R* o
) (2)
0’/ C~ R2
N
I123

wherein R' 1s a linear, branched 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 independently a hydrogen atom, or

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




atons, with the proviso that the al kyl group

5 represented by Rl, R2, R3. R4, R5 and R6 nay be
substituted by a substituent sel ected fromthe group
consisting of a linear, branched or cyclic al koxyl
group having 1 to 6 carbon atodhs, phenyl group 5 and
halo en at.o nd the oup_represented by Rl

&ﬂ? ‘~h1af34 Foesppevi atfe%ﬂ%&h& S35yt 9EeHP r%@re&,%%pd by

f fl@lm RRe Y, 0R®, FOBAASR 'ﬁﬂiyof)eashbﬂgi‘{:utgﬁaﬁ‘f t’@‘éu‘i{stltuent
cycllc aIkyI group having "1 to 6 carbon atohs, |inea

bregkerted frgm the areavrytongirtping b ngline@rﬁ hmmmed or

o 8 1Sl QR RALIPIT, B Anasbon By oronp

5 raahmmalmgmnaltbm\(eaﬁ@rmféphlemylf gtotpridpie sertd @ bYIR' and
Qf claim1l A color liquid crystal display

¥ Ehex Be SHBEPLEIHES t3hn SUBAtLed: Selar i rom the group

conslisting of a 1inear, branched or cyclic alkyl group having
1l to 6 carbon atoms, linear, branched or ¢yclic 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.




