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1 RADI ATI ON SENSI TI VE COVPOSI TI ON FOR FORM NG A COLORED LAYER, COLOR FILTER
AND COLOR LI QUI D CRYSTAL DI SPLAY DEVICE Field of the Invention 5 The
present invention relates to a radiation sensitive conposition for form ng
a colored layer, a color filter and a color liquid crystal display device.
More specifically, it relates to a radiatji on sensitive conposition used to
form a colored | ayer useful for color filters for use in 10 transm ssion
and refl ecti mm;;mmmlsemslﬂm%ﬁcomyesaﬂoﬂim agamand X bDOREDEGEYER K- up
devi ces, a color | ter ng a calored_ | aye orned _fromthe radlatlon
sensitive conpSQFPRoﬁIQHERaA§gISPLPFqﬁFQUEPygﬁgﬁTéFSBpéflﬁgbl DEY T npri si ng
the color filter. 15 Description of the Prior Art As neans of manufacturing
a color filter by using a colored radiation sensitive conposition, there is
known a netkﬁkbldlQﬁﬂthealmw¢@¢EQnradiation sensitive conposition 20 is
appl i ed tg a substrgte_or ubstr .Screenin Iay

e

havi ng a sired pa ePﬁeSSH dr ec an%gtrherI Slshgocﬁirggl% PPn%el?‘T’Jr

exposed to r%br?ﬁé@i\tiéhéfdieildrﬁdngpatééldﬂrédola@%f eleebedrt elaeerecm@sure
herei nafter) an developed to obtain color pixels (refer to JP-A 2-144502
and 25 JP-A R 5Py lige & srvstsp. glspdaysdavhetei MocarmPemt f emblan ned

publi shed Japaness RLpPL é%ldl%%tlloqpf%nshﬁl{lgecé { €8bn Tl 8f £ 684 OF
filters, the tact tinme 1s now generally shortene y reducli ng the anmount of
exposure, eu&iqumisdahﬂyarbma@ﬁuhafmrXC®boneﬂ1htehsafenahseamnunt of 30
exposureéﬁee t o have excel | oIvent res stan dhesion to

ttern
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radi ation Sef‘t&iépl@yé}oémséél@f' iRdgé heigrlep @éh&egdSat@omeyefme&em
such as a reduction in f|In1retent|on after exposure, a mssing part of the

2 pattern, dRUHEraeolared Ravsaeforgess fram b%@t%#¢#4¢bmmt$@nskﬁ%%¢rate
Therefore, 'tcéﬁb5giéigﬁlén&0 qg&féP flquld crystal display device

comprising the color filter.

15

Description of the Prior Art

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

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

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

In the technical field of color filters, the tact time
is now generally shortened by reducing the amount of exposure,
and pixels and a black matrix formed with a small amount of

30 exposure need to have excellent pattern, solvent resistance
and adhesion to a substrate. However, when the amount of
exposure is small, a colored radiation sensitive composition
of the prior art tends to have problems such as a reduction

in film retention after exposure, a missing part of the



satisfactory pixel pattern and black matrix pattern fromthe colored

radi ation sensitive conposition of the prior art when 5 the tact time is
shortened. The radiation sensitive conposition of the prior art is also
unsatisfactory in terms of solvent resistance and adhesion to the
substrate. Further, a colored radiation sensitive conposition used to form
a color filter has a high content of a pignent to obtain high 10 col or
reproduci bi | i gyt t EF@Md@nkee W@l 8hdafhd RRNMHAGUSE e fedHdre] Febmarkel or
filter, the storage stability of an alkali-sol'uble reSin itself needs to be
high in addi t$@psteate he Branehpret abi |33 ydbfif oplgnemtoliiapberai on and the
storage stabjlit (e V]! I.t] Lal ni sal v. 5 wever,
t he col ored r%’;{%tl%%(?%%t(g%#spﬁtg%e&egggpn%%éi <%1]9(‘[1]0rllﬁ%?”'.kt Jﬁ‘gkg%}r{%barga?frpéfgg dt}'rl;%t be
al ways sati sfesloryd radikeden espett Sve coumpmaiy iein dhe Hewendtr @rtl ¥heés an

obj ect of the present invention to provide 20 a_novel radiation sensitive
conposi ti én f%ﬁef%ﬁ%¥n@l%ecbﬁoﬁgﬂrtgﬁﬁgr W F 341 5% et | 8RS HhiYRe storage
stability of afy,akkedbn ¥ vhkept£st it 8§81 4154 W SRR IAPI N ¥Rl 2

pi gment di spersion and the storage stability of a liquid corposition even
when t he contehsodfveatpresreatance hinghadliies 2on todthd subsaragduct Fentharfi | m
retention, a nissLng gart oftia pgtteEF.sdge and ag.undercg; even_when t he
anount of exﬁ%§ﬁ? OTF Eﬁgf?, SHd %?8v ads 5?98?51 A e YBFEck© PFanhaving
excel | ent sol ¥eTér resl tsdaneas andigdheshoant oA 5 Wishiedite tol bbtsianeidrr obj
ect of the present invention to provide 30 a color filter having a col ored

layer foifed ¢PboF MRPTASADIdoriosi From Wie vRewprasém T ithecpredachhera
cotor 1auid &iyebpl ofll SPEBYofleVE $E.EOMDRLSLEE LA GeRBE1TEL! BE o her

obj ects and advantages of the present invention I econe”apparent from
t he fol | ow ngreski+ podlable reshor drntdiald heetlsetpriesdnigh nweatiddhiohi tstly,

t he above objects and advantages of_the present invention are attained by a
Fadi ati on SerSit ASETCSmELTPr ONCF Gt Pot TR 0L GPBF SaOM S DCEHIF RSP g (A)
a colorant, (&)awin atabf-50lughedr eshposbti&h aoRehyhingt hoaahvempomer and
(D) a photopol yneri zati on o .

15 However, the colored radiation sensitive composition of the

prior art could not be always satisfactory in these respects.

Summary of the Invention

It is an object of the present invention to provide
20 anovel radiation sensitive composition for forming a colored
layer which is excellent in the storage stability of an
alkali-soluble resin itself, the storage stability of a
pigment dispersion and the storage stability of a liquid
composition even when the content of a pigment is high, is
25 free from a reduction in film retention, a missing part of
a pattern edge and an undercut even when the amount of exposure
is small, and provides pixels and a black matrix having
excellent solvent resistance and adhesion to a substrate.
It is another object of the present invention to provide
30 a color filter having a colored layer formed from the above
composition of the present invention and a color liquid
crystal display device comprising the color filter.
Other objects and advantages of the present invention

will become apparent from the following description.



initiator, wherein the alkali-soluble resin (B) is a copolynmer conprising
(bl) at |east one selected fromthe group consisting of an unsaturated
carboxylic acid, an unsaturated carboxylic 10 anhydride and an unsaturated
phenol i ¢ conmpound, (b2) an wunsaturated conpound having an alicyclic carbon
ring structure and (b3) an unsaturated cgmpound having an oxetane ring
structure. In the present invention, the colored | ayer neans 15 pixels
and/or a black matrix:oXSLRy ¢oghé @rien¥y eae8ht i BYENt 1081 peepRdibovéhe
above objects and advantages of the present invention are attained by a
color filter ®RISEYS &nsod Véatﬁ%érogéhﬁeﬁrww e rHioe Ar gdi BE & oRe
sensitive co sj t. f.ar ! . l.qr I r ordin e

pr esent inveggfd%f&%q%%t %ﬁ(%ﬁﬁgﬂgﬁg$%%Qgﬁﬁggfggghgggdggﬁﬁggésgo O%ﬁgé%resent
i nvention arelayén] rethprigiagcOhpra ¢opirant B adn dilkpldy sddwibde e8P Si ng
the above_ color filter. 25 Detailed Description of the Preferred |

Enbodi nenfs THe! gt é’s‘élr}ffqr}%rﬂr}agn MANOMSTe a8 ¢P) bR PRAE R LYTeT heRbifinder .

Radi ation senghi{yge&PNPPRELEPn for formng a colored layer 30 - (A)
colorant The colorant in the present invention is not limted to a
particul ar col or arithe al¥ailtialsiof ubdlecteetn dddoidingopolymee epppt tainon
pur pose of th tained colaor filter. Jt.__ _nay,be a pignent e or _natural
coloring matt g?f)bfat gli%atsgtt e ﬁeevle C&ﬁ'r#er?troglf )égehgﬁﬁege??ﬂ‘ls?ngngo?gra%nd
heat resistangesafersesdi cedbbrylaccatod, faht ehsatueateaankrbbayilag hi gh
col or devel opability_and high heat resistance, _especially a colorant having
hi gh resilét arkRhY@rideriad 20 erdapssrtrenrhenpt éfefPBACHBAY hdPEdl BRant in
the present .g¥eni+Ofed 106HS5AAE: naDiAEORA! €1 PLOBRAE 8L BBl BORGANI C
pi gnent is preferably used, and an organhi c pignment or carbon

structure and (b3) an unsaturated compound having an oxetane

ring structure.
In the present invention, the colored layer means
15 pixels and/or a black matrix.

According to the present invention, secondly, the
above objects and advantages of the present invention are
attained by a color filter having a colored layer formed from
the above radiation sensitive composition for forming a

20 colored layer.

According to the present invention, thirdly, the above
objects and advantages of the present invention are attained
by a color liquid crystal display device comprising the above

color filter.

25
Detailed Description of the Preferred Embodiments
The present invention will be described in detail
hereinunder.
Radiation sensitive composition for forming a colored layer
30 -~ (A) colorant -

The colorant in the present invention is not limited
to a particular color and is suitably selected according to
the application purpose of the obtained color filter. It

may be a pigment, dye or natural coloring matter.



bl ack |s particularly preferably used. Exanples of the above organic pignment
are conmpounds 10 classified into a group of pigments according to col or

index (C.l.; issued by The Society of Dyers and Colourists), specifically
conmpounds having the follow ng color index (C1.) nunbers: C . Pignment
Yellow 1, C. 1. Pignent Yellow 3, C.I. Pigment 15 Yellow 12, C. 1. Pignent
Yellow 13, CI. Pignent Yellow 14, C. 1. Pignent Yellow 15, C 1. Pignent
Yel l ow 16, C. |. PiSjmre théeldeowl‘pzsme@ti ofPaghegh-Yelfliowt20n c:ollorPagdent
Yel | ow 24

, . nment  Yel | ow Pi gn'ent Yel . w 55, C.I, _Pi
Yol | ow 60, CHe3BARIREARTT Gibob T e Fetor gk aina 6 ltet 8 et oFplfon
Yel | ow 71, C:ﬂavf%.fﬂﬂ@hﬁ@ﬂldENdéﬁeBdeblIBHQH%&H.hY?h'HééZ4re§&étaﬁ%§nEnt
Yel low 81, C.I. Pignent Yellow 83, C.| i gment Yellow 93, C.1. Pignent
Yel | ow 95, C €SPEFiwbhY aveplewrdk, h@VanPh@ﬁane$éPFéﬂﬂ98tOCtherPﬁgnent

vellow 10, £lomELoment VoLl g 01 cl 4o FhOEBioXehl ot 10dc Srlocds

Pi gment Yel | omxléﬂtlzﬁhl Ple;;trmﬁuré/,elalmvoﬂglahlc QaigmeEh‘gn@ntaf{eihomgaﬂﬂc C 1.

Pi gment Yellow 116, G| t Yell owré C.l. rrent Yellow 119, C. 1.
bl oment  vel |BnSEt 6 Pregrdapy Yerfowrtban etoint plimianten Sarigh, 30
C.I. Pignent yeiltpwd?2 aréa&ul£$99Eﬁ£e¥ekbgmylaged0 I Pi gment Yel | ow 138,

C.l. Pignment Yellow 13 C.l. Pigment Yellow 150, C. |. Pigment Yellow 151,
C.l. Pignent Yell ovﬁ&@@leﬁ ot mgn@bmve/@rwms:«plmnqmt Papeepemyethdw 154,
C 1.

Tt o LT helgkt s S p p oFb A BRI 0e0 ol g QIR ndEl! o

Yel | ow 180 antgc Crl; Psgueat bye'trhevvs685et§2 bf Biygpenan@r abgeuir,lsesl) . Pignent
Orange 5, C. 1. Pi msnt Orange 13, gnent Orange 14, .. Pi gnent
Orange 16, 5S@C+f1®?§%¥n?° qHges bavengl the 59%919‘”6“%5819&’ ipdex
Pigment O angec 34, ) GikmpELgrent Orange 36, C.I. Pigment Orange 38, C. |I.
Pigment Orange 40, C. |I. Pigment Orange 43, C. |. Pignent Oange 46, C.I.
Pi gment O ange. 29, Pigment; ¥grekow Qrakgd SPlgm@ntl YepilgweRt O dngBigment. |.

Pi gment E%angfeP§0wci2J'CF?F”B¥]ment Yellow 13, C.I. Pigment Yellow 14,
C.I. Pigment Yellow 15, C.I. Pigment Yellow 16, C.I. Pigment
Yellow 17, C.I. Pigment Yellow 20, C.I. Pigment Yellow 24,
C.I. Pigment Yellow 31, C.I. Pigment Yellow 55, C.I. Pigment
Yellow 60, C.I. Pigment Yellow 61, C.I. Pigment Yellow 65,

20 C.I. pigment Yellow 71, C.I. Pigment Yellow 73, C.I. Pigment
Yellow 74, C.I. Pigment Yellow 81, C.I. Pigment Yellow 83,
C.I. Pigment Yellow 93, C.I. Pigment Yellow 95, C.I. Pigment
Yellow 97, C.I. Pigment Yellow 98, C.I. Pigment Yellow 100,
C.I. Pigment Yellow 101, C.I. Pigment Yellow 104, C.I.

25 Pigment Yellow 106, C.I. Pigment Yellow 108, C.I. Pigment
Yellow 109, C.I. Pigment Yellow 110, C.I. Pigment Yellow 113,
C.I. Pigment Yellow 114, C.I. Pigment Yellow 116, C.I.
Pigment Yellow 117, C.I. Pigment Yellow 119, C.I. Pigment
Yellow 120, C.I. Pigment Yellow 126, C.I. Pigment Yellow 127,

30 C.I. Pigment Yellow 128, C.I. Pigment Yellow 129, C.I.
Pigment Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment
Yellow 150, C.I. Pigment Yellow 151, C.I. Pigment Yellow 152,
C.I. Pigment Yellow 153, C.I. Pigment Yellow 154, C.I.
Pigment Yellow 155, C.I. Pigment Yellow 156, C.I. Pigment



10 Orange 64, C. I. Pignent Oange 71 and C. 1. Pignment orange 73; C.I.
Pignent Violet 1, C 1. Pignent Violet 19, C 1. Pignent Violet 23, CI.
Pigment Violet 29, C. I. Pignment Violet 32, C1I. Pignent Violet 36 and C.I.
Pigment Violet 38; 15 C. |I. Pignent Red 1, C. I. Pigment Red 2, C 1.
Pigmrent Red 3, C |. Pignent Red 4, C. I.5 Pignent Red 5, C. |. Pignent Red
6, C I|I. Pignent Red 7, C I. Pi gment Red 8 C |. Pignent Red 9, C.I.

Pi gnment Red 1¥e1low .16M@i, gcment PRefihelil, YE] L owRigpreat IRepli gnieht €ell.loki gpnent Red
14, C. 1. Pignent Red 15, ._Pignent 20 Red 16, C. 1. Pigpent Red 17, C. 1.

Pi gment Red 1% IC ?19‘1:”?’@1%%?11%&%@ apd ¢.Ip; BanRedegiowclsﬁ Pi gment

Red 22, C. 1. | Pi i Ped, 31,
C.1. Pignent e 329m@5‘?@I Q?L%R}gggmelnt d;exgﬁggrgmgﬁ(é §Qan§e 5 gegffggigc I

Pi gment Red mng}: ]13 2 @mrﬁlgﬂmmpra@gel 14I?| grént Pmmenz OtangePlgnent 25
Red 4 8 : _1 , tRed48 tRe 8: C. 1.

Pi gnent R&d 4%%1 Pégm ﬁSH?eR‘J' ZFQI% P?:g]“enﬁ gﬂ%ﬁ? Red 843 Zéi gugnt

. Pignent Red 5@raﬂngé:j4 R! anenti fiechtbdrbinge Bs, Ei.gnmenighedtSodangd 38C |,
Pigment Red 5 ment Red 57:1, C1. Pigment Red 57:2, C. 1.

Pi gment Red 58: @ Pedmerm KaRge3dhl Réd 158P49m€ntlor@%¢ré¥t Red -goiament | .
Pi gnent Red Pirg
Pi gnent Red G%igqggéél .C'F;l; 'gma[#m(%gcg og%,n%-& QP Slgnenﬁtsfl&ﬂgggﬁéa%g %iPi gnent

Red 90: 1 C lc.PFi gmgnterﬁedraﬁgeczl (PiIgm\?mgmBed Gﬂingé:aB CPt[grrEngmeEied 102,
C 1. ment Red 104 ed 105, 6 ment 106, C. I.
Pi gment %Qd 1eange 64 C(:)n'JEntP 1 ard¢ 7k nCE he 198ene, (?rarﬁﬁ%ment
Red 114, C. Iy3Pignent Red 122, C 1. Pi gnent Red 123, C. |. Pignent Red 144,
C.1. Pignent Red 146, C.1. Pignent Red 149, C.|1. Pigment Red 150, 5 C.I.

Pi gment Red 154I. @ugmemtgffemlemeél 1661 - @Jlgmqmgﬁ/émlemed9 16871 . C?lgm@‘grrent

Gl P gnent HEOTIDE ¢ T misene RidTER 2o F: H midne oo teet &y T
Pignment Red 1787. Kidmekt gvksolefesls 14Ad C. 1. Pﬂgment Red148038¢. | . Pi gnent

Red 10 185 C.l. Pignent Red 187, C .. Pi rrent Red 188 C.l. Pignment_ Red
190, C.115pj greht BismergzRed L B gnehigment #pd g -1 Pigment'Red 3,

C.I. Pigment Red 4, C.I. Pigment Red 5, C.I. Pigment Red 6,
C.I. Pigment Red 7, C.I. Pigment Red 8, C.I. Pigment Red 9,
C.I. Pigment Red 10, C.I. Pigment Red 11, C.I. Pigment Red
12, C.I. Pigment Red 14, C.I. Pigment Red 15, C.I. Pigment
20 Red 16, C.I. Pigment Red 17, C.I. Pigment Red 18, C.I. Pigment
Red 19, C.

I . Pigment
Red 23, C.I. Pigment Red 30, C.
T

T

. Pigment Red 21, C.I. Pigment Red 22, C.I

I. Pigment Red 31, C.I. Pigment

Red 32, C.I. Pigment Red 37, C.I. Pigment Red 38, C.I. Pigment
Red 40, C.I. Pigment Red 41, C.I. Pigment Red 42, C.I. Pigment

25 Red 48:1, C.I. Pigment Red 48:2, C.I. Pigment Red 48:3, C.I.
Pigment Red 48:4, C.I. Pigment Red 49:1, C.I. Pigment Red
49:2, C.I. Pigment Red 50:1, C.I. Pigment Red 52:1, C.I.
Pigment Red 53:1, C.I. Pigment Red 57, C.I. Pigment Red 57:1,
C.I. Pigment Red 57:2, C.I. Pigment Red 58:2, C.I. Pigment

30 Red 58:4, C.I. Pigment Red 60:1, C.I. Pigment Red 63:1, C.I.
Pigment Red 63:2, C.I. Pigment Red 64:1, C.I. Pigment Red
81:1, C.I. Pigment Red 83, C.I. Pigment Red 88, C.I. Pigment
Red 90:1, C.I. Pigment Red 97, C.I. Pigment Red 101, C.I.

Pigment Red 102, C.I. Pigment Red 104, C.I. Pigment Red 105,



RPignent Red 202, C.I. Pignent Red 206, C.I. Pignent Red 207, C. 1. Pignent
Red 208, C. 1. Pignent Red 209, CI. Pignent Red 215, CI. Pignent Red 216,
C.l. Pigment Red 220, C. 1. Pignment 15 Red 224, C I. Pignment Red 226, C. I.

Pigment Red 242, C. 1. Pignent Red 243, C I. Pigment Red 245, C.1. Pignent
Red 254, C. |. Pignment Red 255, C 1. Piggent Red 264 and C. |I. Pignent Red
265; C I. Pignent Blue 15, C.I. Pignent Blue 15:3, C. I. Pignent 20 Blue
15:4, C. |. Rgmerdidiare RﬁdGlaed CC]I PRiggvesartt RBAUE0 $0;C . IC. Pighegrereéd G een

7 and C.1. Pi t, Geen 36 C I B 23 and C. |.. Pignent Bro
25 and | C. 1. TP gfferk BRAPRNE Bath1E3F Pl oRSe o R 14 God -G LARPRE

pi gments may fegpus: fi@dr bypsghéie i Re@cish, 25 te- Pig‘ﬁéﬁt'ké@ti@@ gotvent
cl eaning or a conbi nation thereof before use. Exanples of the above

i norganic pi gMnemtldieubé%bl €ahi IRhanete Regal # 8m Sul f Rigmegd] Bednl S0,
car bonat e

oxi de 30 Fr eldé]ﬁo llc%t<meédle ?%%I ?I)ﬂf 2éa ni umgplfaé\!#tl ﬁ?ﬁr%%réapfcnée'l E tsr1§|r1§dRe%| ue,

chrom um oxi des gf €RIT.. PofAkht Reaen70anbEr, HildgntituRedbl ALK C .3y nPhehésti ron
bl ack and carbon black. In the present invention, the above or%anlc |gnents

and i nor gani R ghtat sCrhy BiomeRE BESnk’dr § nlcoRbPRaRt oRed 109 tGolo _
or e, or "bol Iy et dised 7 EOTDIPRINAN. KR 179XA0DE € o iR B £781 Gani C

pi gments are p used to form pix , and two or Tore organic
pi gnments and/©rI ceHJkgmrenﬁalR@dklaBe QrEef ErighiepntuBed 180 f ¢r.fh.aPhbmektnRedi x. 5

opti onal 1Y ot 11 56 Toy PAOBERE At 87 ore: Tudg FEEras - Fnd -PRITRERE oed
to nodify thersgriosce of 1. thegmerntirée pé3fhe. pig eﬁﬂcﬂaé@emapl yoet s

di scl osed by JP-A 8-259876 and conmercially avail abl e pol yners and 10
ol i goners f orPHgBERE Rath 282pi GrentPigRenhRes égéntclhvéﬁﬂwt Beti 904l | y,

the col or ant ¥oﬁ§§;’§n§ﬁ%ﬁ 568 WCt | 1 Gt Rl 2001 AN p1BfeARONES

di sper sant is, a cationi C, nironic, nonio
215, C.I. Pigment Red 216, C.I. Pigment Red 220 C.I. Pigment

15 Red 224, C.I. Pigment Red 226, C.I. Pigment Red 242, C.T.
Pigment Red 243, C.I. Pigment Red 245, C.I. Pigment Red 254,
C.I. Pigment Red 255, C.I. Pigment Red 264 and C.I. Pigment
Red 265;

C.I. Pigment Blue 15, C.I. Pigment Blue 15:3, C.I. Pigment

20 Blue 15:4, C.I. Pigment Blue 15:6 and C.I. Pigment Blue 60;
C.I. Pigment Green 7 and C.I. Pigment Green 36;

C.I. Pigment Brown 23 and C.I. Pigment Brown 25; and
C.I. Pigment Black 1 and C.I. Pigment Black 7.

These organic pigments may be purified by sulfuric acid

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

Examples of the above inorganic pigment include
titanium oxide, barium sulfate, calcium carbonate, zinc
white, lead sulfate, yellow lead, zinc yellow, red iron oxide

30 (red iron oxide (III)), cadmium red, ultramarine, Prussian
blue, chromium oxide green, cobalt green, amber, titanium
black, synthetic iron black and carbon black.

In the present invention, the above organic pigments

and inorganic pigments may be used alone or in combination



anphol ytic, silicone-based or fluorine-based surfactant. 15 Exanples of the
above surfactant include polyoxyethylene al kyl ethers such as

pol yoxyet hyl ene | auryl ether, polyoxyethylene stearyl ether and

pol yoxyet hyl ene ol eyl ether; polyoxyethyl ene al kyl phenyl ethers such as
pol yoxyet hyl ene n-octyl phenyl ether and pel yoxyet hyl ene 20 n-nonyl phenyl

et her; polyethylene glycol diesters such as polyethylene glycol dilaurate

and pol yet hyl epecgbyspl mode st 6arBbEh BQYbbeaiséat iy asmBiasteobs,. fabty acid
nodi fied polyesters; tertiary am ne nodified pol yurethanes; and
pol yet hyl ene $FRTRSES, TPRS O URPHER t ARIRNHF P HTBF T ED| TR P¥RECDEO H¥r keedunder

the trad - Shi j : - - f
Kyoei sha. Kagars SR DLFG S 2P oES Srofot PRamp ki e anigh cabed:
(of Dai ni pponbladkk amte fhefriezabdy hsed) foFforade bdbhcBumatedw.3M Limted),

Asahi Guard and Surflon (of Asahi d ass Co., Ltd. BYK and 30 Di sper byk
Cor Bk Cheni o anal s besRRtabnEsar Lan, dintsiaceust Lhepart hie e

surfactants ngy the 1§J§§ﬂeﬁkqmey ok &ﬁtf&@iwgddmfi@‘d byos 96 1RRIES- bé ot be

present invention, the radiation sensitive resin conposifion can be
prepared by auseit dAxanmahed theepolampr gaeed tia mesHd yvashehsusbhoeadt,

’ oIy, i1, ) ) ) ) i
bf o di swer soit B T E0e "L RS T SUERE SHIeLNE B SindER] ol Ded B8R BEE00C
a pigment di spersi®n2ehstch andt bemmerzedl iyt Avabzabtenpoagness( Bhd (C) and

(D) which will_be described_, hereinafter and oEtionaIIy w th an additi onal
sol vent &Qd 9tHEPMeBsi fPTed1RRFERIAPI f BeIWEREri bed hereinafter to prepare

the radiation sensitj Y@ 88k 8e§0MRRRIH 1, éQtIBﬁawgurﬁh@fcotl%efa@tsagysant
for the preparation of the pignent dispersion is préferably 100 parts or

| ess by wei ghe,usedeipredrijabtyion. withoaldOsparssnby vEhghaboveich nore
preferably 1 Lo 70_parts. by g@%gﬁt, articulggléigreferabL 10 to 50 parts

by wei ght bas®4RR 100" patt s- By Wweight ‘of the pi gfent T Wheh°the™arbunt of
the di sper sandmpBolpf g€/ &Da@Dcone-based or fluorine-based surfactant.
15 Examples of the above surfactant include
polyoxyethylene alkyl ethers such as polyoxyethylene lauryl
ether, polyoxyethylene stearyl ether and polyoxyethylene
oleyl ether; polyoxyethylene alkylphenyl ethers such as
polyoxyethylene n-octylphenyl ether and polyoxyethylene
20 n-nonylphenyl ether; polyethylene glycol diesters such as
polyethylene glycol dilaurate and polyethylene glycol
distearate; sorbitan fatty acid esters; fatty acid modified
polyesters; tertiary amine modified polyurethanes; and
polyethylene imines. These surfactants are available on the
25 market under the trade names of KP (of Shin-Etsu Chemical,
Co., Ltd.), Polyflow (of Kyoeisha Kagaku Co., Ltd.), F Top
(of Tokem Products Co., Ltd.), Megafac (of Dainippon Ink and
Chemicals, Inc.), Florade (of Sumitomo 3M Limited), Asahi
Guard and Surflon (of Asahi Glass Co., Ltd.), BYK and
30 Disperbyk (of BYK Chemie Japan KK.), and Solsperse (of Seneka
Co., Ltd.).
These surfactants may be used alone or in combination
of two or more.

In the present invention, the radiation sensitive



100 parts by wei ght, devel opability may be inpaired. The sol vent used for
fhe preparation of the pignent dispersion may be identical to the sol vent
used for the liquid radiation sensitive resin conposition which will be 20
descri bed hereinafter. The amount of the solvent for the preparation of the
pi gnent dispersion is preferably 200 to 1,8 000 parts by weight, nore
preferably 300 to 800 parts by weight based on 100 parts by weight of the
pi gnent. 25 Tpepirpampddia iprgarntbadpsppasedropy sisd ttip be heatiod.! | whegl ass
beads or titani a beads having_ a dl?peter of about 0.5 . to 1Q mmare used to

mi x and di spe? sRI9ReRhi hheHichidtk FRes SPIOFGRT oﬁﬁrelfﬁrﬁ&lé( pllfjnéﬁtmléegol vent

and a di spersgnt, Bha'GLaPLysuhl bArb! al S0e08hed M thecookkag unier Lor (he
like. 30 The filling rate of the beads is preferably 50 to 80 % of the

capacity of té@esperbanandhihe ahnuatgnbunﬂebplgnbﬂad mnlédosorqilomlﬂhjected
is preferably_about 20 to 50 % the ca aC|ty of. t The treating

L s pret SFARRFESS 6 BOGTRRE L STer S SaIbrs el oty €60’ T
prepare the ptgipdhedtspeBsi onchyatai no) athbh wifllh, be teseedibeld mll or
two-roll mll is used to mx and disperse, the p gnent m xed sol ution

pref erabl y whiteseipafsegodnddonripna bﬁlWhﬁhmﬁFe@ @itipealj gelventpand
I nterval bet“@ e£05g§ Ey ée&ﬁaeﬁlwliQ ﬂboaeE%§§bedaB%r%?%a%Q%&f ng force

is generally about 1 sec treating tinme 1s preferably to 50
hours, nore ppeépaablyhe2radi261bnus§nsiﬁlve(Bpsahkabmpsshmbbe resin The

alkall-soluble resip in_the ent ingvention js opol yner (to be
referred % as coﬁﬁ??n@?o?%ﬁ ﬂ%?e&h%??ﬁ??nEoﬁB¥lE?%gp%%P§réFlP8a8F one
sel ect ed fronthéeplgﬁeﬂe 898pksLi 88 9 pRepBSaAbUyALED SAFPOXY¥LI CediHy an 15
unsaturated carboxyli c anhydride and an unsaturated phenolic conpound

(t hese conpoungsghkl Imae gaéeiraRilyyo refter £ 08 Rnart by el thiunsaraly mosd
conpound” ger§£5§££§£iy { B3 78NpadPs Y LRLGHCOpRUIA RaYH 09, 20 BLLEYG! T C

carbon rin
10 to 50 parts by weight based on 100 parts by weight of the

15 pigment. When the amount of the dispersant is larger than
100 parts by weight, developability may be impaired.

The solvent used for the preparation of the pigment
dispersion may be identical to the solvent used for the liquid
radiation sensitive resin composition which will be

20 described hereinafter.

The amount of the solvent for the preparation of the
pigment dispersion is preferably 200 to 1,000 parts by weight,
more preferably 300 to 800 parts by weight based on 100 parts
by weight of the pigment.

25 To prepare the pigment dispersion by using a bead mill,
glass beads or titania beads having a diameter of about 0.5
to 10 mm are used to mix and disperse the pigment mixed
solution comprising a pigment, a solvent and a dispersant
preferably while it is cooled with cooling water or the like.

30 The filling rate of the beads is preferably 50 to 80 %
of the capacity of the mill, and the amount of the pigment
mixed solution injected is preferably about 20 to 50 % of
the capacity of the mill. The treating time is preferably
2 to 200 hours, more preferably 2 to 100 hours.



structure (to be referred to as "alicyclic unsaturated 20 conpound”
Rereinafter) and (b3) an unsaturated conpound having an oxetane ring
structure (to be referred to as "oxetane unsaturated conpound”

herei nafter). The conponent (B) serves as a binder for the colorant (A) and
has solubility in an alkali developer whigch is used in a devel opnent step
25 for formng a colored | ayer. Exanples of the above unsaturated carboxylic

acid and unsat ur ateg pgaphexeythe pat@mgirﬂ despaekign BPsat negad %ll mill,
nonocar boxyl i ¢ aci ds Such as (ne acr{lrc acid, crotonic acid

a- chl or oacr yl & ¢ hasied rpdd 6L hha EWQC?-‘G 1 mislak uﬁat%ld 30 rdm@m@odwpgragr ds
and anhyar | des LDGrcaal SHEDC 8% Ll & BELGeraBRLal ADTNOLdo0 (RELE aci o

itaconi c acid, oni c raconrc d- T Titracom e

and nesaconr@oatiﬂg u@seiuoﬁteﬁepmhyearboxylic acids having three or nDre
car boxyl %roups and anhydrides thereof; 10

nono[ (et ¥) acryl oyI'E)‘?(?&PIE)?II]"@&t}é?%W%ﬁnaf%%/éﬁr%(%#%blléérodufhé\?f hgSBwo or

nor e car boxyl 595 aups fﬁ FOR 25(§BLAY 2 RELVARNLOXYEE Byhl/sWeci nahg and

nmono| 2- (neth)acryloyloxyet )phthal ate; and 5 nmono (neth) “acrylates of a
pol ymer havi ngreatiangokime grsamx@ﬁfcralvl}hﬁdrtwﬁp broup ., amobet breéenahdys such
as mrcarboxyfolgcggr | act one nono(neth)acrylate. Qut of these unsaturated
carboxylic acTds a &3t ur at ed carboxylic anhydrides, 10

nono( 2- acryl oyl oxyet hyl ) succi nate and nono(2-acryl oyl oxyet hyl)phthal ate are
avai |l abl e on the market under the trade nanes of Light Ester HOA-MS and

Li ght Eder HOBMPELK®}ikgeLNBhE KB§ARU-Co., Ltd.), respectively. Exanples

of the above unsat n 5 c S nol s
Uf}?é e ,phen 6%16 n%{%ﬁlw S thi %FQEeH‘E ahyeat ednphe

such as o-vinyl pheno m vi ny
2- met hyl - 4- vrmytgpehmmer Btuebhyteﬂevraﬁlpheasl“copoigpempdﬁybﬁhenol,,

n}isopropenylﬁhenol f@e 8 ggﬁ lgnd unsat ur at ed %a%htpols such
as 2-vinyl -1 -Naphthdr €% t RS 1S45GiRT S5
group con51st1ng of an unsaturated carboxyllc acid, an
15 unsaturated carboxylic anhydride and an unsaturated phenolic
compound (these compounds will be generically referred to
as “acid unsaturated compound” hereinafter), (b2) an
unsaturated compound having an alicyclic carbon ring
structure (to be referred to as “alicyclic unsaturated
20 compound” hereinafter) and (b3) an unsaturated compound
having an oxetane ring structure (to be referred to as
“oxetane unsaturated compound” hereinafter). The component
(B) serves as a binder for the colorant (A) and has solubility
in an alkali developer which is used in a development step
25 for forming a colored layer.

Examples of the above unsaturated carboxylic acid and
unsaturated carboxylic anhydride include unsaturated
monocarboxylic acids such as (meth)acrylic acid, crotonic
acid, a-chloroacrylic acid and cinnamic acid; unsaturated

30 dicarboxylic acids and anhydrides thereof such asmaleic acid,
maleic anhydride, fumaric acid, itaconic acid, itaconic
anhydride, citraconic acid, citraconic anhydride and
mesaconic acid; unsaturated polycarboxylic acids having

three or more carboxyl groups and anhydrides thereof;



3-vinyl - 2- napht hol , 2-isopropenyl -1-naphthol and 3-isopropenyl-1|-naphthol.
I'n the present invention, (neth)acrylic acid and p-vinyl phenol are
preferred, and (neth)acrylic acid is 25 particularly preferred as the acid
unsat urat ed conpound. Exanpl es of the above alicyclic unsaturated conpound
include (neth)acrylates such as cycl ohexyjg(neth)acrylate, isobornyl
(nmeth)acrylate, tricyclo[5.2.1.02" 6] decan-8-yl (neth)acryl ate,

tricycl o[ 5. 2. o3[ ¢hédeBRACOyYby30x{ ARk fesybakeof a polycarboxylic
tricyclo[5.2.1.02" 6]decan-3-en-8-yl (neth)acryl ate,
tricycl o[ 5. 2. 3C O3 6] AEERH- BWENOY- PPTre( HRERPRY L yBAPEPS25U¢E| 8Fexyl oxyet hyl

th | at j : =8 t hyl th | at e,
270111 oyl of 531200t b 4EER Oy oIV ErRAPC PR AAE T T Ty Ay At

2-(tricycl o] 5m@nd [22 (métHeeanyBopho8ygtbyy) phhhblateaet Bhdcryl at e,
2-(tricyclo[5.2.1. 02 6]decan-3-en-9-yloxy)ethyl . (meth)acrylate, 5
ronol 2- L hyUERGTBEFBAOSERYA R 7R OpIFa PR s = oy T gEoup and
1- hydroxyet hy4 - By ik la?ththQXMQEHYEerfﬂ@ﬁamkédég@ht hal ate,

1- net hyl - 2- (net h) acryl oyl oxyet hyl  hexahydr opht hal ate and

1- et hyl - 2- ( me® h¥acbokyppdygaphpilacherehpdnognehal) aceylate -vi nyl et hers such

as _cycl ohexyl 10 Vi?ﬁ% 8%Pgﬁ??é5&9?5%%%%¥é&yéa§ﬁg§§lic acids and

tricyclo[5.2.1.02. 6]decan Vi ny

tricycl o] 5. 2. Unf2t6rdeedneQrpbxiyhyt ehhedrides,

tricyclo 5.2.1.02'6]decaT-3-en-8- | yi nyl ether,
tricyclo[@.2.@9@96?6%85¥-@Yé93¥9§¥¥¥h§¥cﬁﬁﬂ@F? aRd 2_cycl ohexyl oxyet hyl

vinyl ether, mdnétsls¥e|0b918xFePRyE) grEARI 8 ¥l 9¥¥) 8L AYh¥bIY! o8t Rk,
2-(tricyclo[5.2.1.026] decan-9-yl oxy) et hyl vi nyl et her,

2- (tricycl o] SnarepBietecds Brafeggnex Plelhghtihyteetid-MS and Light
2oyl ol Ssdr R Shean 2 sps X UL B 1 i 7 ek dliivery,
hexahydr opht hal at e, Exdmpeédybf 2t vé nylboxe edifiya tiresxiady dbloghd hat ateémpadnd

15 include unsaturated phenols such as o-vinylphenol,
m-vinylphenol, p-vinylphenol, 2-methyl-4-vinylphenol,
3-methyl-4-vinylphenol, o-isopropenylphenol,
m-isopropenylphenol and p-isopropenylphenol; and
unsaturated naphthols such as 2-vinyl-1l-naphthol,

20 3-vinyl-l-naphthol, 1-vinyl-2-naphthol,
3-vinyl-2-naphthol, 2-isopropenyl-1-naphthol and
3-isopropenyl-1l-naphthol.

In the present invention, (meth)acrylic acid and
p-vinylphenol are preferred, and (meth)acrylic acid is

25 particularly preferred as the acid unsaturated compound.

Examples of the above alicyclic unsaturated compound
include (meth)acrylates such as cyclohexyl (meth)acrylate,
isobornyl (meth)acrylate, tricyclo[5.2.1.0°¢]decan-8-yl
(meth) acrylate, tricyclol5.2.1.0°%]decan-9-yl

30 (meth)acrylate, tricyclo[5.2.1.0°°]decan-3-en-8-yl
(meth)acrylate, tricyclo(5.2.1.0°°]decan-3-en-9-yl
(meth)acrylate, 2-cyclohexyloxyethyl (meth)acrylate,

2- (tricyclo[5.2.1.0% % decan-8-yloxy)ethyl (meth)acrylate,
2- (tricyclo[5.2.1.0%* %1 decan-9-yloxy)ethyl (meth)acrylate,



1- ethyl 2-vi nyl oxyet hyl hexahydrophthal ate. In the present invention,
cyclohexyl (nmeth)acrylate, 25 isobornyl (neth)acrylate,

tricyclo[5.2.1.026] decan-8-yl (neth)acrylate, cycl ohexyl vinyl ether,

i sobornyl vinyl ether and tricyclo[5.2.1.02" 6] decan-8-ylvinyl ether are
preferred, and cycl ohexyl (neth)acrylate,qfricyclo[5.2.1.02,6]decan-38-yl
(meth)acrylate and isobornyl 30 (meth) acrylate are particularly preferred

as the alicycliceribpats[atedr CWP&'@QanIf‘eeﬁbQV?lékj/PéﬁhyE unsat ur at ed
conpounds may be used alone or in conbination of two or nore. The oxetane

unsat ur at ed cOMdURCTEIf@ferably a 12 conpound represented by the

fol |l ow ng for%rulta]#%% 1595 be | ref. efé@&'aﬁ% 2édnb9x§%gg§(#?ﬁg}urat ed conpound

(1)" hereina ound repr esent formula (2)
(to be ref errembtﬂo)asryrn(teéane unsaturated 5 corrpound (2" herei nafter). R

RL R2 CH2-=CCO 2 - R3 0 R4-C- e formula (1) , Ris a
hydr ogen at offY?° & k g{k%ﬁﬁF£§%Y%%xyﬁt?%l h%%?%xar BH% iﬁﬁers a hydrogen
atom or al kyl1 gyhox @i 2- Q&béhPQéPpﬂo 18ﬁ§et 1 R3, R4 and R5 are each
10 i ndependently a hydrogen atom fluorine atom al kyl group having 1 to 4

carbon atons héxﬂwmmmh@l@w havheghyl t - meclam@nya@mexmetawl gr oup

havi 6 t rb d
o £6°0 (R S5l U IR B bafe B
R3, R4, RS antexuly@reshtiediaesd; andthenpbosenhéps nyhah(éas tytnohbgyfor rrul as

(1) and 2) , exanples of the al kyl rouP haV| ng 1 to 4 carbon atons
represent8d AL FAthed, F&° ‘F@&nyl vinyl ether,

tricyclo[5.2. ?-®1decan-8-ylvinyl ether,

0
tricyclo[5.2.1.0%®]decan-9-ylvinyl ether,
0

?-¢1 decan-3-en-8-ylvinyl ether,

1
1
tricyclo[5.2.1
1

tricyclo[5.2.1.0%°]decan-3-en-9-ylvinyl ether,
15 2-cyclohexyloxyethyl vinyl ether,
2- (tricyclo[5.2.1.0%°%]decan-8-yloxy)ethylvinyl ether,
2-(tricyclo[5.2.1.0%°]decan-9-yloxy)ethylvinyl ether,
2-(tricyclo[5.2.1.0%°%]decan-3-en-8-yloxy)ethylvinyl ether,
2- (tricyclo[5.2.1.0%°]decan-3-en-9-yloxy) ethylvinyl ether,
20 mono[2-vinyloxyethyl]hexahydrophthalate,
1-hydroxyethyl-2-vinyloxyethyl hexahydrophthalate,
1-methyl-2-vinyloxyethyl hexahydrophthalate and
l-ethyl-2-vinyloxyethyl hexahydrophthalate.
In the present invention, cyclohexyl (meth)acrylate,
25 1isobornyl (meth)acrylate, tricyclo[5.2.1.0°°]decan-8-yl
(meth)acrylate, cyclohexyl vinyl ether, isobornyl vinyl
ether and tricyclo[5.2.1.0%°°]decan-8-ylvinyl ether are
preferred, and cyclohexyl (meth)acrylate,
tricyclo[5.2.1.0%®1decan-8-yl (meth)acrylate and isobornyl
30 (meth)acrylate are particularly preferred as the alicyclic
unsaturated compound.
The above alicyclic unsaturated compounds may be used
alone or in combination of two or more.

The oxetane unsaturated compound is preferably a



and R5 i ncl ude nethyl group, ethyl group, n-propyl group, 20 i-propyl group,
n-butyl group, i-butyl group, sec-butyl group and t-butyl group. Exanples
of the fluoroal kyl group having 1 to 4 carbon atons represented by R2, R3,
R4 and R5 include fluoronethyl group, difluoronmethyl group, trifluoronethyl
group, 13 1-fluoroethyl group, 2-fluoroejhyl group, 1,1-difluroethyl

group, 2,2,2-trifluoroethyl group, pentafluoroethyl group,

hept af | uor o- NeEPYhd OF OpPesbepéal byotRei £81 DB Eng" €8Rmu1A0NAf | Yyepobe- but yl
group, nonafluoro-i-butyl group, 5 nonafluoro-sec-butyl roup and
nonaf | uor o-t ¥ﬁ§9¢r©¢oﬁ% as Exghprase orneatunRyedgFeUBCHEd &) to 20 carbon

atons repre n u

group, n}tol§? group and to?F?Oﬁgoﬂﬁg E§g£g€§29§§ %kegége g%goﬁgé turated
conpound (1) fdfmmhalumb (uetbéareﬁérceésterassnoheaana pﬁsathkated
acryloyloxyneth oxetane, . 3-[(ne acryl oyl oxymet hyl | - 2- net hyl oxet ane,

3-[ (et h) SacrS? %hyIT@§éiﬁ?£§%B%etane

3- [(neth)acryloyIoxynethyl]-Z-ethyIoxetane 15 3-[(neth)

acryl oyl oxynet hyl ] - 3- e hyl oxet ane,

3-[ (et h) acryl oyl oxy hyI] 2-trifluor tH?onetane 3-[(neth)
acryloyloxyneth %:ﬂ% Eplic? r_ 3-[ ( h)
acryloyloxynethy oxet ane, ¥}D&f R )
acryl oyl oxymet hyl | - 2, 2 d| Iuorooxe 20
3-[(neth)acry|oy|oxynethyl] 2,2,4- i1 ordgxetane
(neth)acryloyloxynethyl]-2,2,4,4 tet af | uor ooxetane, 3-[2-(neth)
| oyl oxyet hyl ] oxet ane, 3-[2-(neth)acryl oyl oxyet hyl]-2- et hyl oxet ane,
met h) acryl oyl oxyet hyl ] - 3- met hyl oxet ane, 25
met h) actInh (tylleof«yamhya] 12-,eR Ryl @kpdaegen atom or alkyl group having

(
(
h) acry| hyl ] - 3- et hyl
(et by ack yFoyt ooyEeryl $E3061 i S%Sret%&m% O™ OF [BLERbFyOuP
(0]
(
(me

¢

O

yl oxyetiaring- peﬂ&ailu@fbcﬁhat@mgt are, R}, R* and R® are each
met h) acryl oyl oxyet hyl ] 5heny|oxetane 30
e ) ackYIeRERISRE Y| 3 - BYSTFEN BF Kot lierine atom, alkyl group

having 1 to 4 carbon atoms, fluoroalkyl group having 1 to

OOOOQJ wwwwmw

-|
ry
-[2-
-[ 2-
-[ 2-
-[2
ry
-[ 2-
- 2-

4 carbon atoms or aryl group having 6 to 20 carbon atoms,

and n is an integer of 0 to 6.]

? i
c:Hz-———c:—ﬁ,—o—(c:Hz);l—c——c:—R3 (2)
O O0—C—R*
5

15 [In the formula (2), R, R', R?, R®, R*, R® and n are as defined
in the above formula (1).]
In the formulas (1) and (2), examples of the alkyl group
having 1 to 4 carbon atoms represented by R, R', R?*, R?, R*
and R®> include methyl group, ethyl group, n-propyl group,
20 i-propyl group, n-butyl group, i-butyl group, sec-butyl
group and t-butyl group.
Examples of the fluoroalkyl group having 1 to 4 carbon
atoms represented by R?’, R’, R* and R® include fluoromethyl
group, difluoromethyl group, trifluoromethyl group,



3-[2-(nmeth) acryl oyl oxyethyl]-2,2,4-trifluorooxetane and

3- [ 2- (met h) acryl oyl oxyet hyl]-2, 2,4, 4-tetrafl uorooxetane. Exanples of the
oxet ane unsaturated compound (2) include (neth)acrylic esters such as 14
2-[ (met h) acryl oyl oxynet hyl ] oxet ane,

2-[ (et h) acryl oyl oxynet hyl | - 2- net hyl oxet apg,

2-[ (met h) acryl oyl oxynet hyl ] - 3- met hyl oxet ane,

2-[ (et h) acryiosii@%@mﬂ lorbuiet hylfoxetraeehyd drb(peth)1-difluroethyl
acryl oyl oxymet hyl | - 2- et hyl oxet ane,

2- [ (et h) acr yIBHOX et %‘l‘ﬂr%ﬂé’(cﬁﬂ%@ﬂaﬂé’o‘lpz PeReff}uoTroethyl group,

acryl oyl oxy v OX£L, h £l

21 et by aer gl T et P R T 1P ERvR el PR S LAV SRR, 22T PR n™OU-
acryl oyl oxyrra'ndnyah]lﬁaercn+m+h@tphegh<ylhpxenenefludzﬁ02iEbmaylh) group,

acryl oyl oxymet 4-trifluoro hyl oxet ane,  2- érret h)

acryl oyl o?yne‘?(?fij/ar% léoﬁ%n?%‘ﬁ%‘égeit%VPWe?ﬁ Onﬁk EREPRY ~Putyl group.
acryl oyl oxymet hyl | -Bedpgited lofot pet P%ﬁkﬁﬂﬁhav@n @Hhhbo carbon atoms
acryl oyl oxymet hyl ] - 4- pent af | yor get hyl oxet.ane,  2- h)

acryl oyl oxyneteRrésente@my BxeRan®k and R’ include p enyl group, o-tolyl

2cr Y1 oyl byl Ty A preRyt et agen 8 7 %ﬁr&ﬁ‘?t K

acryl oyl oxymet hyl ] Ekéhpﬁéétmﬁcxhﬁﬂaxﬁxane unsaturated compound (1)
2-[(meth acry] | ox th 2, 4-di fl uorooxet 2-[(rreth)

ror T oyl BBy i 1o Ge | a6rebie: shee s osueh®

2-[ (et h) acryiov{r%meé@y 1&1&%&1&!91})@%@&@&@, 2-[ (et h)

acryl oyl oxynet hyl ] -4, 4-diT| uor ooxet ane,
[ (met h) acry3 oylmwlmb@m}ozlgxxm@thﬂ Lio? oosehrhexetane,

ot by acr o1 oy MRS REEny o dxine bty o FE Fh RS anane s

(et h) acz y[ oy txyethyldpxekpnethyl] -2 -ethyloxetane,
(et h)acryl oyI ox thyl%J 2-meth |0Xﬁtan
(metR) act v} 518 "Eﬁﬂr Y%O’f%‘f‘% hgkbt dngthyloxetane,

(met h) acs y| ayd oyt byl by SYhPXPLADEri£1 hyl )
(met h) acr ng% oxyet% 7 Oﬁﬁ;yl oge{aane r%o %O}[:gm?t %’ ?Xetane
oyloxyethy[]meﬁmqagrmk@yhmeymethyl]-2 pentafluoroethyloxetane,
(
(

ot by achy| Bir oy se SRt R L e Ry avapanaane.

3-1 meth)acryloyloxymethyl]-2 2-difluorooxetane,
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20 3-[(meth)acryloyloxymethyl]-2,2,4-trifluorooxetane,
3-[ (meth)acryloyloxymethyl] -2,2,4,4-tetrafluorooxetane,
3-[2- (meth)acryloyloxyethyl] oxetane,
3-[2- (meth)acryloyloxyethyl] -2-methyloxetane,
3-[2- (meth)acryloyloxyethyl] -3-methyloxetane,
25 3-[2-(meth)acryloyloxyethyl] -2-ethyloxetane,

3-[2- (meth)acryloyloxyethyl] -3-ethyloxetane,
3-[2- (meth)acryloyloxyethyl] -2-trifluoromethyloxetane,
- [2- (meth) acryloyloxyethyl] -2-pentafluoroethyloxetane,
3-[2- (meth)acryloyloxyethyl] -2-phenyloxetane,

30 3-[2-(meth)acryloyloxyethyl]-2,2-difluorooxetane,
3-[2- (meth)acryloyloxyethyl]-2,2,4-trifluorooxetane and
3-[2- (meth)acryloyloxyethyl] -2,2,4,4-tetrafluorooxetane.
Examples of the oxetane unsaturated compound (2)

include (meth)acrylic esters such as



2-[2- (et h)acryl oyl oxyethyl]-3-trifl uoronethyl oxet ane,
é-[2-(neth)acry|oyloxyethy | ]-4-trifluoronethyl oxetane, 15 2-[2-(neth)
acryl oyl oxyet hyl ] - 2- pent af | uor oet hyl oxet ane,

2-[2- (et h) acryl oyl oxyet hyl ] - 3- pent af | uor oet hyl oxet ane,
2-[2-(rmeth)acryl oyl oxyet hyl | - 4- pent af | uor pgt hyl oxet ane,

2-[2-(met h)acryl oyl oxyet hyl ] - 2- phenyl oxetane, 5

2-[ 2- (nEth)aCﬁ¥F@Mé@ﬁygéﬁyi$y§oﬁgﬁéﬂh9lFéﬁéﬁane

2-[ 2- (et h) acryl oyl ox enyl oxet ane,

2-[2-(meth)aczyl Uy%&i// hylcpykomethub} odxwehhgloxetane,
2-[2-(meth)ac eth 4- d| u ogxet

2-[2-(meth)ac yk@%?%éie?ﬁ %y§°§y%e ? o%xe gﬁglofﬁtane

2-[ 2- (nEth)aczy[QMéDHY@&hyléyBoﬁyﬁefhyDIOOXﬁéahﬁloxetane
2-[2-(neth)acryl oyl oxyet hyl ] -4, 4-di f] uor ooxet ane

2-[ 2- (et R) act vl 698R %ylrw%ogmewﬂiu%r%kw%aﬁ@tanga[z (et h)
acryl oyl oxyetfiyl}

ST LY S nde) ey Sy UOLPRIERINP. 3 80fhyLoxetane L o hese

oxet ane unsatmfa(mdtbb@pnwhdgl@xymanUyl1hesetbxéoaaeanasaturated conmpounds

(20, o5 LU LBV SV TEL L QEEL50P. 25l EPEL eyt cetane,

acryl oyl oxymeg hyt&leehta&w@ppaﬁyﬁatﬂgm apecri2udrbhBBhb)l oxetane,

acryl oyl oxymet h ﬁgen | oxet ane met h) acryloyloxynethylonetane and
2-[ (et hYtOacr3t \I;W@W eryl pyhoxyme t gt n‘éthﬂﬁi{é@éﬁ@eéhﬁloﬁﬁéﬁéﬁr’ed and
3- (et hacryl I t he yl oxet ane,
T A e R e

3- (nethacrylo&+kaeehhgtjy?ephenyheth?hhe3-péntaélhacbythyuoxpnahbyI)oxetane

and 2-(nethacrylo I 4-trifluoronet hyl oxet ane_ar articularly
preferred becaus&™ f%% ﬁYmﬁ%Pérﬁ‘%fp?ﬂgaEEUBBPsFﬁ¥§°F§HPaﬁvon
sensitive COH@D§(&é@H aéryg 1@ tbpy1fhenpgahyigsbehance of the obtained
colored layer is inproved e present 1nvention, (oxetanylal kyl) ethers

of a viayl p%ehémeﬁhbhcéxl@gl@%ﬁ?@ﬁ?ththoR??nﬁlvxﬁyﬁb@nzene
2-[(meth)acryloyloxymethyl] -4-phenyloxetane,
2-[ (meth)acryloyloxymethyl] -2, 3-difluorooxetane,
- [ (meth)acryloyloxymethyl] -2,4-difluorooxetane,
- [ (meth) acryloyloxymethyl] -3,3-difluorooxetane,

20 2-[(meth)acryloyloxymethyl] -3,4-difluorooxetane,
2-[(meth)acryloyloxymethyl] -4, 4-difluorooxetane,
2-[(meth)acryloyloxymethyl] -3,3,4-trifluorooxetane,
2- [ (meth)acryloyloxymethyl] -3,4,4~-trifluorooxetane,

2- [ (meth)acryloyloxymethyl] -3,3,4,4-tetrafluorooxetane,

25 2-[2-(meth)acryloyloxyethyl] oxetane,
2-[2- (meth)acryloyloxyethyl] -2-methyloxetane,
2-[2- (meth)acryloyloxyethyl] -3-methyloxetane,
2-[2- (meth)acryloyloxyethyl] -4-methyloxetane,

2-[2- (meth)acryloyloxyethyl] -2-ethyloxetane,

30 2-[2-(meth)acryloyloxyethyl] -3-ethyloxetane,
2-[2- (meth)acryloyloxyethyl] -4-ethyloxetane,
2-[2- (meth)acryloyloxyethyl] -2-trifluoromethyloxetane,
2-[2- (meth)acryloyloxyethyl] -3-trifluoromethyloxetane,
2-[2- (meth)acryloyloxyethyl] -4-trifluoromethyloxetane,



16 [2-(3-oxetanyl) ethoxy]-p-vinylbenzene,

(2- oxet anyl nmet hoxy) - p-vi nyl benzene and

[ 2- (2- oxet anyl ) et hoxy] - p-vi nyl benzene; and (oxetanyl al kyl)vinyl ethers such
as 5 (3-oxetanyl nmethyl) vinyl ether, [2-(3-oxetanyl) ethyl] vinyl ether,
(2-oxetanyl met hyl )vinyl ether and [2-(2-¢xetanyl)ethyl]vinyl ether may al so
be used as the oxetane unsaturated conpound besi des the oxetane unsaturated

conmpounds (1)2anpg- Rmetﬁxabaggoyméﬁgatnyﬁﬁ -00 ﬁua@&u6%beth 15he takeyve
oxet ane unsat ur at ed COTT;)OUI’I S e used one or in conbination Of two or

nore. The copadt yAefmeBh aﬁﬁylpuﬂpﬁéﬁtewﬁbrﬁséeaﬁaéﬁ@afeﬁ&b§GOX@é@§@und as
i al d"
essentlal conpo E”R?% $§r§§5§35%ge3ﬁ %?ura@@§%afﬁﬁaéggE%&%%x%%%p%gn

her ei nafter) ot er e’ ac oun al1cyc
unsat ur at ed cmnpmunmetHMdcryXGyanxyanhaﬂmFakpdeng&puemdae Exanpl es of the

ot her unsat ur at nd i cI de ti conpounds such as

styrene, ne%h??sgvggﬁgacrx E?FVSEE@EE 3nP Fﬁéhpﬁﬁﬁéﬁg p- vi nyl t ol uene,
20 p- Ch'OrOStYf?@e(m@tﬁ?&é@&ié&ibﬂ?@thﬁﬁWEEh%héﬁ&ib%@%anep met hoxyst yr ene,
o- vi nyl benzyl net hyl et her m Vi nyl benz et her, p- V|nylbenzylnethyl

et her, o- V|n%fbéniweghy@cuyﬂoyﬂﬁéyethy ﬂnybaedzﬁﬂgpy@paytagﬁher and
p- vi nyl benzyl gl ysi iyl e DELy1bRIEOGRRYCH 2% L A2IR 0GR Aot N1 | ndene:

unsaturated i suc exyl mal elrm

N-phenylnalelzlgg (méan@abﬂymeyaaﬂyechynaconBnudelu@@@@k@tahed car boxyl at es
such as net hyl nethéacr yl at e, (et h)acryl ate, n-propy
(neth)acﬂ&%at% (2= 18 PPaFREQHYéQFV?5931]ﬁ3bér9ﬂf§90699¥ﬁ$§@ﬁylate i -butyl

th | at t 20 | at
T ) S P B p el Db aetbot el a0 Bt

3- hydr oxypr opgt [2renbayheagkuleyloxiipthykybat $l, 4 - cmefhp@¢opkatape

> hydroxybutyL_ et RLERT xhal Soyh by e YT 28y RUGV LA BRI ANY e, 2!

2-[2- (meth)acryloyloxyethyl]-3,3,4,4-tetrafluorooxetane.
is5 Out of these oxetane unsaturated compounds (1) and

these oxetane unsaturated compounds (2),

3- [ (meth) acryloyloxymethyl] oxetane,

3-[(meth)acryloyloxymethyl] -3-ethyloxetane,

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

20 3-[(meth)acryloyloxymethyl] -2-phenyloxetane,
2-[(meth)acryloyloxymethyl] oxetane and
2-[(meth)acryloyloxymethyl] -4-trifluoromethyloxetane are
preferred, and 3- (methacryloyloxymethyl)oxetane,

3- (methacryloyloxymethyl) -3 -ethyloxetane,

25 3-(methacryloyloxymethyl) -2-trifluoromethyloxetane,

3- (methacryloyloxymethyl) -2-phenyloxetane,

) -

) -

) -

2- (methacryloyloxymethyl) oxetane and

2- (methacryloyloxymethyl) -4-trifluoromethyloxetane are

particularly preferred because the development margin of the

30 obtained radiation sensitive composition is wide and the
chemical resistance of the obtained colored layer is
improved.

In the present invention, (oxetanylalkyl)ethers of a

vinyl phenol such as (3-oxetanylmethoxy) -p-vinylbenzene,



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

2- met hoxyet hyl (neth)acrylate, 2-phenoxyethyl (neth)acrylate,

met hoxydi et hyl ene glycol 5 (neth)acrylate, methoxytriethylene glycol
(meth)acrylate, nmethoxypropylene glycol (neth) acrylate, nethoxydipropyl ene
gl ycol (neth)acrylate, isobornyl (neth)ac;glate, di cycl opent adi enyl
(nmeth)acrylate, 2-hydroxy-3-phenoxypropyl (nmeth)acrylate and gl ycerol 10

nono( et h) acr iaxﬁ;oﬁéﬁéﬁyipé@ﬂoﬁpjnﬁabkﬁylséﬁﬁeﬁalates such as
2-am noet hyl (neth)acrylate, 2-dinethylam noethyl (neth)acrylate,

2- ani nopr opy! (2 neéharyinetlkeoxy p-ar WERW)PaR?ZABRr B¢l (meth) acryl ate,

3-am nopropyl ., ( pet I -di ) ro (nmeth)acrylate; 15
unsat ur at ed gf%cp%y$%%g§%%§b§%?§gygu§hggép%#gﬁ%gﬁg’ %ﬁ%th)aorylate; Vi nyl
cyani de conpo(dtkst sgha Hsy 1 (weh) astéoai sucheasa- chl oroacrylonitril e and
vinyl i dene cyani de; unsaturated, anides such_as, (nmeth acrflanide _

a- chl or oalr y| ki e aply Neet Ry L} 6i9%t e et W ald yexahary T ety hlyinyl

carboxyl at es sugdy-as (¥ioybe 2661 ALEny Y BYhyPr @PhepPatgq Vinyl butyrate and
vi nyl benzoate; unsaturated ethers such as vinyl nethyl ether, vinyl ethyl

et her and al | {2- (R yexelydany bl élehyl hvinyat echeonhagasédodbenasedual &be

1, 3- but adi ene i soprene.and.ch] oroprene; an ronononers _having a 25 nono
(i aor vl ok e HEaE R e e e O I O B TR R 1 e e
pol ystyrene, @ohysehdy! ({yreihdachy! aketangohisarhvaybd(aeinBpaaayl abe .and

pol ysi | oxane. These ot her unsaturated conpounds_may be used alone or in
conmbi nat 18n of two Be MRYE FoKG FARH IPTRSER L EH MR IHNAS Hea X opd| YyoRd (Bl )

S Pt er abl y1 8ac0ppl YiSEohb P bes ORI SET Edlol 8y aforgopol yrer | (BI1)

herei nafter) conprising as essential conponents ) at l|least one acid

unsat ur at ed conpourithessspoiliyalelry (Bbhpesefiurohef nenpraicyey Ancumsadur{ted at
| east one aliggclic %8 unsat taged conpound seLecte fromthe g&oq&
consi sting of SOTEYRRAE FSERBEAFACTITRIREF SGt5oPRyF S ¥ et B £ FPat F1FH
tricycl0[5-2-dn9£@&Q§@@@-§oM§oﬁﬂ&thméﬁéyhafeeandoéhéi fthan the acid

15 unsaturated compounds, alicyclic unsaturated compounds and
oxetane unsaturated compounds.

Examples of the other unsaturated compound include
aromatic vinyl compounds such as styrene, a-methylstyrene,
o-vinyltoluene, m-vinyltoluene, p-vinyltoluene,

20 p-chlorostyrene, o-methoxystyrene, m-methoxystyrene,
p-methoxystyrene, o-vinylbenzylmethyl ether,
m-vinylbenzylmethyl ether, p-vinylbenzylmethyl ether,
o-vinylbenzylglycidyl ether, m-vinylbenzylglycidyl ether
and p-vinylbenzylglycidyl ether; indenes such as indene and

25 1-methylindene; unsaturated imides such as maleimide,
N-cyclohexylmaleimide, N-phenylmaleimide, itaconimide and
citraconimide; unsaturated carboxylates such as methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, i-propyl (meth)acrylate, n-butyl

30 (meth)acrylate, i-butyl (meth)acrylate, sec-butyl
(meth)acrylate, t-butyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, 2-hydroxypropyl (meth)acrylate,
3-hydroxypropyl (meth)acrylate, 2-hydroxybutyl
(meth)acrylate, 3-hydroxybutyl (meth)acrylate,



| east one oxetane unsaturated conpound selected fromthe 5 group consisting
of 3-[(neth)acryl oyl oxynet hyl ] oxetane, 3-[(neth)

acryl oyl oxymet hyl ] - 3- et hyl oxet ane, 3-[(neth)

acryl oyl oxynmet hyl ] -2-trifl uoromet hyl oxet ane,

3-[ (et h) acryl oyl oxymnet hyl | - 2- phenyl oxet ane,

2-[ (met h) acryl oyl oxynet hyl ] oxetane and 10 2-[ (neth)

acryl oyl oxymet iyydrdxybutyuo(neehhgtoydbaae, aabgl dpechhakkyléhé) at | east
one ot her unsaturated coppound. sel ecte romthe up consi sti of.

oyt ene. | N CothBibx JREBNaR AT LA R pREryPHEREL i BE L IECRy AL e EREATIL | at e,
2- hydroxyet hylnégf ) 2g1ytatl €2 -abkibxFachPt hhachyhatgiabenzyl
(meth)acrylate, glycerol nono(neth)acrylate, polystyiene macronononer and
pol yrmet hyl me2 tpleendryet huér dmehbheeryhdre, spechpkydieghyilkoecgpyicpder (Bl 1)
is, for exanple | yoer | |- i sing sent i ents
(bl) 20 &n abf‘%tﬁﬂ%é’?g?% 4 ‘Béﬁl‘p%ﬁ%%rg‘gggm?%?l%fi%ﬁ%o %%*@Ia%"?%%uw ic
acid, (b2) amethéygbrépybeatuwriatasl qaapayadryeasentmet hyxedipospdl ehe

cycl ohexyl (neth)acr¥late andﬁibB) an oxetane unsaturated conpound
essential |y coRpeed Bethiarrkehfact§PBYFBYYmePAYHY 8%EYaAESand optional |y

(b4) at 25 Ie@§é§€£ﬁ%QﬁR§5igﬂ§gtq&ggﬁ?agﬁyggggg sel ected fromthe group

consi sting of st cycl ohexyl mal el N- phenyl mal ei m de, et hyl
(et h) acr yl at 2;hpgdhgryexyphapbxyprmepi) admgthl ecrglbye anmdt glaceybadt e, benzyl

th | at I I th I . yst 30 d
bol ynet ot metdiag (JF R Lo RRR R hBnoNBr A E Ao HP oL KV L 57 PDORVLPerTg as
essential conpeEENdS £ bininddtRel d(mersial 4y Be & OMPogihe B8 EMhi AbéYhgoNPOSed
of (meth)acrylic acid, (b2) an alicyclic unsaturated conpound essentially

conposed of cYyReBRLXFTY{AEeh) AcAPIROETaRY] (HBFtRdacHlaketr ane unsat ur at ed
corpound esseﬂiéfﬁéghg?EPQES r§%gl§§&%?ﬁ§9£??i¥k8ylQKXHﬁhgﬁgbggFethylOxetane

and optionally eas unsat uratéd conpou ected from
t he group consmsthhgcoylatgrend, 3Ndéyetbhdaypinmapeopyde,(mBtN) peeplbtel;ei m de,
met hyl (T?rﬂ&%égégigteg_g¥9ggé¥ftngboxylates such as glycidyl
(meth)acrylate; vinyl cyanide compounds such as
(meth)acrylonitrile, a-chloroacrylonitrile and vinylidene
cyanide; unsaturated amides such as (meth)acrylamide,
o-chloroacrylamide and N-2-hydroxyethyl (meth)acrylamide;
20 vinyl carboxylates such as vihyl acetate, vinyl propionate,
vinyl butyrate and vinyl benzoate; unsaturated ethers such
as vinyl methyl ether, vinyl ethyl ether and allyl glycidyl
ether; aliphatic conjugated dienes such as 1,3-butadiene,
isoprene and chloroprene; and mécromonomers having a
25 mono (meth)acryloyl group at a terminal of a polymer molecular
chain such as polystyrene, polymethyl (meth)acrylate,
poly-n-butyl (meth)acrylate and polysiloxane.
These other unsaturated compounds may be used alone
or in combination of two or more.
30 In the present invention, the copolymer (BI) is
preferably a copolymer (to be referred to as “copolymer
(BITI)” hereinafter) comprising as essential components (bl)
at least one acid unsaturated compound essentially composed

of (meth)acrylic acid, (b2) at least one alicyclic



(neth)acrylate, allyl (nmeth)acrylate, benzyl (neth)acrylate, glycero

nono( et h) acryl ate, polystyrene nacronononer and pol ynet hyl nethacryl ate
macr onmononer; a copolyner (BlI1-3) conprising as essential conponents (bl)
10 an acid unsaturated conpound essentially conposed of (nmeth)acrylic acid,
(b2) an alicyclic unsaturated conpound efgentlally conposed of cycl ohexyl
(nmeth)acrylate and (b3) an oxetane unsaturated conpound essentially

composed Of G4 AU MANIBIIN g Tl LhioRoRRENIbAXPLaR 08 15

optionally ( east on unsat urated conpou ecte romthe
group consi steyglofiexyyr éneth) abrybabeexythbenyidémethphenyﬂanbehmdde

met hyl (neth)acryl at - hy _@ et hyl r1ac Iate

(et h) acryl at %%%ﬁ?f5( ? ?2 ?%? g?? é% %ﬁgﬁegﬁ?aépﬁ ) afE,
pol ystyrene @@é@meér%x@mne p@hyareuhxteae&baﬁwhat Qeﬂ@@E@HDEQBW tha
copolynmer (BlIl-4) conprising as essenti al onents an acid

unsat ur at &d @mmm%h%mga@ﬁy%bhrp@%baa@? %itﬁacmetpwdzoa@rténe(bz) an

alicyclic unsat 25 cycl ohexyl
(neth)acrylat% gh@%%%é§8%2?8£g?§§@5€%gfiura%?g??éﬁgt%ﬁnd essentially
conposed of B-[ (meth)acryloyloxymethyl] -2-phefivhoxeinankyaodetapeional |y
(b4) at Ieast ope other unsat ur at ed COﬂgound sel ected fromthe group

consi sting of3 st {PehR) agEY NR{eX R XYY har &7 RRGRY LREBRERSH nal ei ni de, net hy!
(et ) acr 1 ats. [ Budlf X0 O ok b h9E! W@l Encakhal (Met)acryl aie, benzyl

(meth)acrylate, glycerol ~nono(neth)acrylate, polystyrene nmacronononer and
pol ymet hyo nEQhhbmqtb&%Cnﬁb®wh©Nﬁm@thYé]c@pbryﬁéuOthetBle@etannprasdng as

essenti al co onents atu entially .conmposed
of (neth)acry pit é%? EE?P an a? %éc??% uns%fu?% gugoﬁﬁ uﬁamgggéﬁtially
conposed of wm@b@dyfrémetnéagprteoﬁﬁdstbﬁQ; an sxgikane,unsaturated 5
conpound essentially conposed, of . 2-[(neth) acrﬁloyloxynethélgoxetane and
optional |y (b¥)c¥tlohesrsingheintfer nE%?BY%T% eEtBuPBunBeEBYéct ed fromthe

group (meth)acrylate, 2-hydroxyethyl (meth)acrylate, allyl
15 (meth)acrylate, benzyl (meth)acrylate, glycerol
mono (meth)acrylate, polystyrene macromonomer and
polymethyl methacrylate macromonomer.
More specifically, the copolymer (BII) is, for example,
a copolymer (BII-1) comprising as essential components (bl)
20 an acid unsaturated compound essentially composed of
(meth)acrylic acid, (b2) an alicyclic unsaturated compound
essentially composed of cyclohexyl (meth)acrylate and (b3)
an oxetane unsaturated compound essentially composed of
3-[{meth)acryloyloxymethyl] oxetane and optionally (b4) at
25 least one other unsaturated compound selected from the group
consisting of styrene, N-cyclohexylmaleimide,
N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, glycerocl mono(meth)acrylate, polystyrene
30 macromonomer and polymethyl methacrylate macromonomer; a
copolymer (BII-2) comprising as essential components (bl)
an acid unsaturated compound essentially composed of
(meth)acrylic acid, (b2) an alicyclic unsaturated compound

essentially composed of cyclohexyl (meth)acrylate and (b3)



gonsi sting of styrene, N-cyclohexyl mal ei m de, N-phenyl nal ei m de, nethyl
(meth)acryl ate, 2-hydroxyethyl 10 (meth)acrylate, allyl (neth)acrylate,
benzyl (neth)acrylate, glycerol nono(neth)acrylate, polystyrene

macr onononer and pol ynet hyl nethacryl ate nmacronononer; a copolymer (Bll-6)
conprising as essential conponents (bi) @& acid unsaturated conpound
essentially conposed of 15 (nmeth) acrylic acid, (b2) an alicyclic

unsat ur at ed copEOxEthnessesitatrbyedospasedndf esyehohaxyly corpbyadr yifate and
(b3) an oxetane unsaturated conpound essentially conposed _of

acryloyIoxyneﬁhQ(TthX???Yh%Y%ﬂ%Yﬂ?FBX%IaﬁeeEHHIOBSFFBﬁa?P9 ?Eﬁﬂoéﬁllﬁast
one ot her unsﬁ‘y aatt?(iéé%rﬂ)%']f%dot%@rsﬁhgﬁkﬁgaf:EanbémﬁotgﬁargefﬁgtﬁhatfP(ngf

styrene, N-cycl ohexyl mal el N- phenyl mal ei m de )acryl ate,
2- hydr oxyet hyth¢ netdimceghat etingl gf Stﬁé@h?achtmcéphbamimaleﬁmuﬁﬁacryIate,

el hacryl At e SHUFORGGHET L SORbB oET (BFT LT Cr RoRper < PRyYaeoReekhyial

conponent s ( bipeta) a6+¢lansat 41 ayed(meeRPQURYG1 &686NbkakYY conposed of
(meth)acrylic acid, (bZ% an alicyclic unsaturated conpound essentially

conposed of [(BRHRIaGTYIaeeh) aLYGEEPE MAEC(BSFhhACEYéRhfe DASHSGYAEBE 30
conpound essgﬂ%&%&%&ﬁ@%ﬁ& g{aﬁg?éﬁﬂgih&&ﬁxéméhgﬁnﬁgé *.82%8&1 pe gnd

optionally ( east one nsSat ur at e onpoun ecte fromthe
group consis¢¢pmﬂymestymbﬁe3)hé@mptnmenglmm]@égémmaal+¢mmpwm®mtelﬁbﬁp,

met hyl (neth)acryl ate, dr oxyet h nmet h rylate, all

(et iy acidl aier deispinea E RSt ooupatng| sebrat Lhohe! Ferapsery Pht e,
pol ystyrene [REFIQNDELPEL c a6k Ol (WDt By aMBthach ¥l ah8a FAEE LERNESRPouRd
copol ynmer (BIIl-8) co rising as essential conmponents (bl) 5 an acid

unsat urat ed coOPPOURLR LESINMREFSA FmEysd@hexyl( taeRl) a@ryﬂa@ea@nd (BR) an
al i cyclic unsg é)gét‘(azgrg OIRONAGr 2 8§ €0L §%>u1¥dC8 Qﬁgga?‘i ' §8B§E>E q Py

(meth)acrylate a an oxetane uns urate conpoun €SS
conposed of 3-[(meth)acryloyloxymethyl]-2-trifluoromethyloxetane and

15 optionally (b4) at least one other unsaturated compound
selected from the group consisting of styrene,
N-cyclohexylmaleimide, N-phenylmaleimide, methyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, allyl
(meth)acrylate, benzyl (meth)acrylate, glycerol

20 mono(meth)acrylate, polystyrene macromonomer and
polymethyl methacrylate macromonomer; a copolymer (BII-4)
comprising as essential components (bl) an acid unsaturated
compound essentially composed of (meth)acrylic acid, (b2)
an alicyclic unsaturated compound essentially composed of

25 cyclohexyl (meth)acrylate and (b3) an oxetane unsaturated
compound essentially composed of
3-[(meth)acryloyloxymethyl] -2-phenyloxetane and
optionally (b4) at least one other unsaturated compound
selected from the group consisting of styrene,

30 N-cyclohexylmaleimide, N-phenylmaleimide, methyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, allyl
(meth)acrylate, benzyl (meth)acrylate, glycerol
mono (meth)acrylate, polystyrene macromonomer and

polymethyl methacrylate macromonomer; a copolymer (BII-5)



3- [(neth)acryloyloxynethyl] 3-et hyl oxetane and optionally 10 (b4) at |east
one ot her unsaturated conpound sel ected from the group consisting of
styrene, N-cycl ohexyl mal ei mi de, N-phenyl nmal ei mi de, nethyl (neth)acrylate,
2- hydroxyethyl (nmeth)acrylate, allyl (neth)acrylate, benzyl (neth)acrylate,
gl ycerol nono(neth)acrylate, polystyrene 45 nmacronononer and pol ynet hyl

net hacryl ate macronononer; a copolyner (BIl-9) conprising as essenti al

conmponents ( bégmp ﬁﬂsﬂﬁgdasulé%@tehftdfaadcﬁmﬂ@ﬁéﬁdseSﬁﬁWdrﬁbb}ldC@ﬂ@é)ﬁ@ﬂa@éd
(meth)acrylic aC|d b2) an alicyclic unsaturated conpound essentially

conposed of iSOBRPHYR ¢RBERTERH{Y aFRMBARCE RS Q@e%h)%QEYéh% FRset ufat bd
compound esse y%%l%y f?oéﬁgaeur%§?&(8gﬁﬁéund essentlal}ch?%a?sg? ?east

acryl oyl oxymnet -2-trifluoronet oxet ahe and optiona
one ot her unsaYuleheﬂybonmeuhﬁacsgleteedndrﬁhiih@ngomepanensnsatugabéd

styrene, N-cycl ohexyl nal ei nj de | ei.m de, nethyl 25 (neth)acryl ate,
2- Kydroxyéthg?OTﬂ%¢%§aﬁ?§%g%éa15YIngp¥ﬁgah?gcrylat bgnzyl gnethgacr§late,

gl ycerol  nong( m@mpwkﬂ@yl@Q&Méw{;@m@xaagﬁer@ﬁan@ﬁt@Bﬂalm9l YBEY hyt
met hacryl ate nmacronononer; a copol yner (BIl-10) conprising as essenti al

conponents (bl¢ash ans athasansakeRted C@@\ﬂ%@ﬁdséégéﬁ@ﬁ Tgm Ehepasedp of
(meth)acrylic 88 9st£$§)ofaﬁggkéﬁ C|NC §§?§§%9E$9189 ggnd essentially

conposed of 755 or nyl = ( met cryrate a an oxetane’unsaturated
conpound essemtphéhylmmhebmﬂdeofmétbymeﬁm¢ahvybnyuaxgmemhhybraprehyﬂoxetane

and 22 optional] at lea ot her unsaturated conpound selected
fron1the1§rou8“%5%§$ At §i;¥g Zmetp$§9EY ﬁE?yIPﬁPéVﬁl

N- phenyl mal ei mné@h g@ﬂ?ﬂate thraery! AabRo x%ehu%e%y%msl b@:ﬁ: Q)c Eylkat e,
allyl 5 (neth)acry ate, benzy met h) acrylate gl ycerol nobno )acrylate

pol ystyrene BEEDEANODEBET aand polymethyl methacrylate macrromonomerr,,
copoyrer (i) 411 SFTERCEL P9 agReRThL oL companents CHLLCBOLER f Lo .,
alicyclic unsaﬁua@mduﬁ@arpayade&saempb-ah&yegganaﬁam19f composed of
15 (meth)acrylic acid, (b2) an alicyclic unsaturated compound
essentially composed of cyclohexyl (meth)acrylate and (b3)
an oxetane unsaturated compound essentially composed of
2-[(meth)acryloyloxymethyl] -4-trifluoromethyloxetane and
optionally (b4) at least one other unsaturated compound
20 selected from the group consisting of styrene,
N-cyclohexylmaleimide, N-phenylmaleimide, methyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, allyl
(meth)acrylate, benzyl (meth)acrylate, glycerol
mono (meth)acrylate, polystyrene macromonomer and
25 polymethyl methacrylate macromonomer; a copolymer (BII-7)
comprising as essential components (bl) an acid unsaturated
compound essentially composed of (meth)acrylic acid, (b2)
an alicyclic unsaturated compound essentially composed of
isobornyl (meth)acrylate and (b3) an oxetane unsaturated
30 compound essentially composed of
3-[(meth)acryloyloxymethyl] oxetane and optionally (b4) at
least one other unsaturated compound selected from the group
consisting of styrene, N-cyclohexylmaleimide,

N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl



i,sobornyl (neth)acrylate and (b3) an oxetane unsaturated conpound
essentially conposed of 2-[(neth)acryl oyl oxynet hyl ] oxetane and optionally
(b4) at | east one other unsaturated conmpound selected fromthe group 15
consi sting of styrene, N -cyclohexylmaleimde, N phenylnmaleimde, nethyl
(meth)acrylate, 2-hydroxyethyl (meth)acryjate, allyl (nmeth)acrylate, benzyl
(meth)acrylate, glycerol nono(neth)acrylate, polystyrene nacronononer and

pol ymet hyl nEtrh@@&yé@f%_la@éroapnpner(meah?-gcﬁg?patémbeﬁﬁ’rg/h-12) conprising as
essential conponents (bi) an acid unsaturated conpound essentially conposed
of (neth)acr{nehbacaylabe) anvaereycnprodmsbhlpar¥datenpbondstyssastially

conposed of i sobouaxlofIEt Ihackyl gherRPY (0BhacE1 Q¥E! AIE-ERSAbHE, °d

conpound essen y conp
2-[ (et h) acr yeoyd oymeet (B11-4} t cohpods bngt by | @xetrnta ancompphéntal (1) b4) at
| east one ot her unsaturated coggound sel.ected fromthe group _consisting of

styrene, SN c3I3REdVIRRREPRAEES ROBRENYENEFEFRT 48l 1 KeCRVPOSERePR) acryl at e,

2- hydroxyet hy|nd®Rf hdagtybai@iaal (nd) 3@ &Methraceyhal8cubsP&Y! compound
(meth)acrylate, glycerol nono(neth)acryl ate; polystyrene nmacronononer and

pol ymet hyl nmeeseenyial by neerpadadnet ; isckopay i ntmetiBl acaglateonpdi $hdy as

of (et ) aor YRR CoRg e S (W modfaEat i PhbE e S arb Pl Ly EoRBeaRg br "
essential ly conposeehpicrylopyekphétRyl] 02- 61 HotaReBatik 4n@tdpeLondnte and
(b3) an oxetane unsaturated conpound essentially conposed of

3-[ (et ht&cr y(d) A& Maas |88 CaheranBsaptiratgrl goppayndt seleehsd HRemot her
unsaturated c o) e h ONSkLSLi ,

N eyl onexyl et o pE o R Re s AT £ o RECH,  ROPPLIbhRSyBha Y LARERE,

2- hydr oxyet hyN-plemy hatejhade, aethyl(feehhascylyabee, berbytroxyethyl

ol ymbt iyl el NP U SrB-ARG ohbrbe el CopRRSer PBRFYLA) Comprising as
essential conppoens SctPlate angagtdrunsabib aheehsaapouateespenikakitneonposed
of 15 macromonomer and polymethyl methacrylate macromonomer; a
copolymer (BII-9) comprising as essential components (b1l)
an acid unsaturated compound essentially composed of
(meth)acrylic acid, (b2) an alicyclic unsaturated compound
essentially composed of isobornyl (meth)acrylate and (b3)
20 an oxetane unsaturated compound essentially composed of
3-[(meth) acryloyloxymethyl] -2~-trifluoromethyloxetane and
optionally (b4) at least one other unsaturated compound
selected from the group consiéting of styrene,
N-cyclohexylmaleimide, N-phenylmaleimide, methyl
25 (meth)acrylate, 2-hydroxyethyl (meth)acrylate, allyl
(meth)acrylate, benzyl (meth)acrylate, glycerol
mono (meth)acrylate, polystyrene macromonomer and
polymethyl methacrylate macromonomer; a copolymer (BII-10)
comprising as essential components (bl) an acid unsaturated
30 compound essentially composed of (meth)acrylic acid, (b2)
an alicyclic unsaturated compound essentially composed of
isobornyl (meth)acrylate and (b3) an oxetane unsaturated
compound essentially composed of

3-[(meth)acryloyloxymethyl] -2-phenyloxetane and



(meth)acrylic acid, (b2) an alicyclic unsaturated conpound essentially
conposed of tricyclo[5.2.1. 026] decan-8-yl 15 (nmeth)acrylate and (b3) an

oxet ane unsaturated conmpound essentially conposed of

3-[ (et h)acryl oyl oxymet hyl ] - 3- et hyl oxet ane and optionally (b4) at |east one
ot her unsaturated conpound sel ected from,the group consisting of styrene,
N-cycl ohexyl mal ei m de, 20 N-phenyl mal ei m de, nethyl (neth)acryl ate,

2- hydr oxyet hy ti@i@ét‘i?cwllﬁt gt abhyt 6ABtbBEAEHYlLIAEELuRER&Y compound
(neth)acrylate cerol nmono(neth)acrylate, polystyrene macronononer and

pol ymet hyl ne$ h@?%?@t@rﬂﬁcFBﬁnﬁéﬁﬁp can5éébén9n@ﬁ EBYFEBS) conprising as
essential co ﬁ€§§§3hé€$im§§e 1&§b2§” ﬁ@ﬁ?iﬂ&??1ﬁ95@°” gtﬁ?ﬁent'ally

conposed of acrytic aci aticyclic unéa urated conpound
essentially composeacoylatecyz2lbf8rdxfeOByb] deeah) 8cylylatret hlagilyl ate and
(b3) an oxetane unsaturated c ess ntia osed of 30

d
3-[ (et h) &cr y(BSHRASFEY HtE - Zgggg? ubPehHB ﬂ9F¥i@¥8neg H&S*Bptional |y (b4) at

| east one Othﬁén&@ﬁé&ﬂfé&ﬁ?l&@@Pﬁ#B@ys%?k@ﬁéeﬂaEEBﬂthﬁegrQHE consi sting of
styrene, N-cycl ohexyl mal ei m de henyl mal ei m de, nethyl (neth)acryl ate,

2- hydr oxyet hypowmhl)l:abrnyem@crwhm 4 rquastdnecr @ aopelpwary(BITI-11)

(met h) acryl at cero )acrylate, pealystyrene .nmacronono

pol ymet hyl %%ﬁ?%fa?% Ha Fgﬁbnonchom 88%8Fyn§by%§¥ﬁafé?'u%%%%?¥ ?%% as
essenti al con@@rﬂp@mﬁd(@séenﬂlamg vospoeeat ofl bnsonpacndl essgoidal (y2)
conposed of (nmeth)acrylic acid, (b2) an alicyclic unsaturated conpound
essenti alll% c bﬁy%¥lct¥P%?EV6?Be@ qomROBTd eeafeBt R 1 { et ATREF§RaPE and

(b3) an Oxet§§8?89§§iU(ﬂé@ﬂ%&@ﬂg@&@@ §ﬁ§en55?|5M Sﬁgggﬁ@duﬁgagurated

3-[ (et h) acryl oyl oxymet hyl ] nyl oxetane and 10 opt1 onal b4) at | east
one ot her unsammpamnd eaapnundllyetempedeﬁroﬁ1the group consisting of

2 hydr okyet hyl | FBEPLEPGY D8, SHYRS PRT L HatRy SBFy FaR e boagH mibh) atbylate.
gl ycerol least one other unsaturated compound selected from the group

15 consisting of styrene, N-cyclohexylmaleimide,
N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, glycerol mono(meth)acrylate, polystyrene
macromonomer and polymethyl methacrylate macromonomer; a

20 copolymer (BII-12) comprising as essential components (bl)
an acid unsaturated compound essentially composed of
(meth)acrylic acid, (b2) an alicyclic unsaturated compound
essentially composed of isobornyl (meth)acrylate and (b3)
an oxetane unsaturated compound essentially composed of

25 2-[(meth)acryloyloxymethyl] -4-trifluoromethyloxetane and
optionally (b4) at least one other unsaturated compound
selected from the group consisting of styrene,
N-cyclohexylmaleimide, N-phenylmaleimide, methyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, allyl

30 (meth)acrylate, benzyl (meth)acrylate, glycerol
mono (meth)acrylate, polystyrene macromonomer and
polymethyl methacrylate macromonomer; a copolymer (BII-13)
comprising as essential components (bl) an acid unsaturated

compound essentially composed of (meth)acrylic acid, (b2)



15 nmono(net h) acryl ate, pol ystyrene nmacronononer and pol ynet hyl nethacryl ate
fracr omonomer; a copol ymer (Bl1-17) conprising as essential conponents (bl)
an acid unsaturated conpound essentially conposed of (meth)acrylic acid,
(b2) an alicyclic unsaturated conpound essentially conposed of 20
tricyclo[5.2.1.02" 6] decan- 8-yl (neth)acry£§te and (b3) an oxetane
unsat urated conpound essentially conposed” of
bs@geopt her
rene,

2- [ (meth) acrylovd pxypet W1 I axel anse a0 d-oRboanal Lysdhdlatly

unsat urated conpound selected fromthe group consisting of st

N cycl ohexyl neteéydte[5 25. N- pliehgenanes nvtie (mathhgbryteth) avdyl(hBe, an

2- hydr oxyet hyl neth)acrylate, .allyl th)acryla benz
(neth)acrylai%feéEQ%e 3F2 ﬁ%%%%tﬁ?ﬁg?éﬂgt8%538¥§§§;yeﬁ8mpéﬁggoﬁgnoner and
pol ymet hyl mef hachiet Bf £cFRTEPIORPHEE hy DT oxat §AROANEESpt Bbha 18y coaprisi ng as

essential conponents (bIL 30 an acid unsaturated conpound essentially
e

composed 6f Y%Rshpad gFheramnshtypedrompoeyd Felansat i dheoipeund
essential ly C@&@?Qfseéiﬁg, {Jflgygkggé; gN.lcgg'l%Qﬁg?mﬁéxmdg”et h)acrylate and
a essentrafly

(b3) an oxetane unsatu ed conpoun conposed of 25
2-[ (et h) acr W-oyhexyhed hgithidet rnéthpt ofeetly) axeyaaceand-hypdtroagakhyl(b4) at

| east one ot her unsaturated coppoun selected fromthe group consisting of
styrene, hkcﬁE?%%é%??ﬁi?E?niﬂ££yikgﬂ%59}ﬁﬁF¥'ﬁfﬁe?kﬁﬁﬁﬁ | 5 (neth)acrylate,
2- hydr oxyet hylmd R fope1Yt AL eg1pbé¥bl (RS foala@ﬁyga&wa@@03155195%&&1&%@[ ylate,

gl ycerol nono(neth)acrylate, pol ystyrene nmacronononer an pol yiret hy
met hacr yL&t e MICYONORONEY . ATt PRI YnAEBEL copbhgAtYsat 8l mpcreomenewpsl yaer

(B11-8), tho Someryer (51 k) Bhpx Re0RE UiEEnbipn fapeblEatRBLITE,

I n the copol yaera¢Bl)unsheucapedysenpgahdoasasnunaldi, cbhposeddotinsat ur at ed
conpound is preferably 1. to 40 wt% 15 particularly preferably 5 to 30 wt %
based on the EBpERVHEFYliReaTdhol Rfer PRaritdRYSHOGNERBRELRREGR| CoEpPEnd

unsaturated gggentially composed of tricyclo[5.2.1.0%¢decan-8-yl

15 (meth)acrylate and (b3) an oxetane unsaturated compound
essentially composed of
3-[(meth)acryloyloxymethyl] -3-ethyloxetane and optionally
(b4) at least one other unsaturated compound selected from
the group consisting of styrene, N-cyclohexylmaleimide,

20 N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth) acrylate, glycerol mono(meth)acrylate, polystyrene
macromonomer and polymethyl methacrylate macromonomer; a
copolymer (BII-15) comprising as essential components (bl)

25 an acid unsaturated compound essentially composed of
(meth)acrylic acid, (b2) an alicyclic unsaturated compound
essentially composed of tricyclol[5.2.1.0%¢]decan-8-yl
(meth)acrylate and (b3) an oxetane unsaturated compound
essentially composed of

30 3-[(meth)acryloyloxymethyl]-2-trifluoromethyloxetane and
optionally (b4) at least one other unsaturated compound
selected from the group consisting of styrene,
N-cyclohexylmaleimide, N-phenylmaleimide, methyl
(meth) acrylate, 2-hydroxyethyl (meth)acrylate, allyl



compound is preferably 1 to 50 wt% particularly preferably 1 to 30 wt%
based on the copol yner, the copol ynerization anount of the oxetane

unsat urated conpound is preferably 1 20 to 60 wt% particularly preferably
10 to 45 wt % based on the copolyner, and the copol yneri zati on anount of the
ot her unsaturated conpound is preferably,@ to 50 w% nore preferably 1 to
50 % particularly preferably 5 to 40 wt% based on the copolyner. 25 In

the present imebthj88ryvhes, t benegpolyaen) Zati/0ateangugterefl t he above
unsat urated conpounds contained in the copolymer (Bl) are set within the
above ranges, m%n@éﬂ?éﬁ?%ﬁryééﬁgrtPQéYEBH56§?tWéﬁrﬂHPEHmﬁ§ 8%€el lent in the

storage Sta(b)}'f; ihﬁe@ll 'IétPéH'rQ éxts%' Eogeg#n@% $h ot age) 30

stabilities e p| ment |sper5|on an qui d sition and has
hi gh senS|t|vc®mprssimgnﬂsesﬁegwandecamponadhsstbm taon ke dsubsétatateden

when the content of s h b ned..In th esent

|nvent|on% ot igPP3IR I?Sg%ﬁge?iIYeg?ﬂﬁg%eg g@egégﬁcfﬁlﬁ8nﬁFn§t Hggﬁ

t he copolyneraﬁE&ilc§bﬁlab@ﬁaa@uhateal&aﬁpoﬁﬂau@égeﬁe§am1yscaﬂ§osed of

particularly limted as far g? 4t serves as a binder for the colorant (A)
[

and has sol ubtrieycialan2alkaflildegenofeylwimephsarsydstse ﬁﬁda(@QOeB@pnent
step for formpg. a,g %ﬂéggukﬁgﬁ cgﬁgénﬁéaggégn &51& RERLSE QhY)fan

al kali -soluble resin having a car gr oup. n ex nple of “the ot her
al kal i - sol ubl - [ (esth) asrploppokymethpl] ap - phaﬁyloﬁetahetbﬁdunsaturated

car boxylic acids enu rated for copol yne and at 10 | east aqne
ol oot b R RS bEs KBALI OFi nSsE BnPLOEReE uhaSntEakeBq coBRRBAS and

ot her unsaturéé@éceaaDPHGHSthéngﬂaﬁgteenéeétaﬂe s@pgky%%he(Bl) A preferred
exanple of the other alkali-solUble resin is a copolyner of (i) at |east

one car boxyl @f@n@lebﬁxﬁimahglmieeun§apheavémaégmm@dﬁd mesbyti al |y conposed
o ST ) L b PEL, TRB ()i LEABE 990 (GRLRTLEL, ALRE Hgsowr
2- hydr oxyet hyl(méﬂmhdapltatat epenki Yl (heehhlaeyyhaee, glycerol

15 mono(meth)acrylate, polystyrene macromonomer and
polymethyl methacrylate macromonomer; a copolymer (BII-17)
comprising as essential components (bl) an acid unsaturated
compound essentially composed of (meth)acrylic acid, (b2)
an alicyclic unsaturated compound essentially composed of

20 tricyclo[5.2.1.0°°%]decan-8-yl (meth)acrylate and (b3) an
oxetane unsaturated compound essentially composed of
2-[(meth)acryloyloxymethyl] oxetane and optionally (b4) at
least one other unsaturated compound selected from the group
consisting of styrene, N-cyclohexylmaleimide,

25 N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, glycerol mono (meth)acrylate, polystyrene
macromonomer and polymethyl methacrylate macromonomer; or
a copolymer (BII-18) comprising as essential components (bl)

30 an acid unsaturated compound essentially composed of
(meth)acrylic acid, (b2) an alicyclic unsaturated compound
essentially composed of tricyclo[5.2.1.0%°°®]decan-8-yl
(meth)acrylate and (b3) an oxetane unsaturated compound

essentially composed of



benzyl (meth)acrylate, glycerol nono(neth)acrylate, 20 polystyrene

macr omononmer and pol ymet hyl methacrylate macromononer. The wei ght average
nol ecul ar weights in terns of polystyrene (to be referred to as "Mv'
hereinafter) measured by gel perneation chromatography (GPC, eluting

sol vent: 25 tetrahydrofuran) of the copolyger (BlI) and the other

al kali-soluble resin in the present invention are each preferably 2,000 to

300, 000, nvrezpt%éfﬁbwr 19?90&9%@99180@ -tFhe10upBREtaYEhade sHRl ggul ar
wei ghts in ternms of 30 po yrene ( e referred to as™"M" hereinafter)

measured by g&tlgeahéﬁtﬁbﬁ)chtohﬁ@@@r@pﬁyotﬁpc uesatuﬁgtgdlvempound
tetrahydrofuraniecteéhgrggpghg %O& re?ﬁgg #Qgg ég SFX% g%|l sol ubl e resin

in the presen?e|nven ion aré €a era 000, nore
preferably 2 @anépoﬁéxpﬂﬁalaimlﬁe thepnéﬁ?emhlEMMﬁdélOmethleSIng t he above
copol ymer (BI havi ng 55e0| ic Mv a or a conbi nation of the copolyner
(Bl) and fhe 5peYR)3ERHE a%?ka?|h¥6F96Y§tF¥§|ﬁmeﬁg%ﬁﬁﬁyéﬁéévfﬁé Mk and M, a

radi ati on sen ti a d ility is
bt ained. 1t T EhEeC Ry PResL PBpay e o aE ek 8PL (B LTEPERY i 71 x having a

sharp pattermord{recthiadiyiatel t pobyptypdane mheromsndmer ghdin or film

resi due on the ubst ate or. ligh creeni ng | ayer an unexposed portion
at the time of° F%%%eﬂ?gh 9¥ia§ﬁMTﬁﬁr?§?P8 er the copol yner (Bl) and

the other alkali-sohtilfethesencapsl pashs prefer akhe dop81fmero(EITPIEf €rably
1to 4. In the present invention, the copolyners (Bl) may be used al one or

in combi A&t i oFhefcarm- BehdREl-Phe BRAOPA: kdBLIsollubkbereepatyhey al so

ool aloneégf LQ)FO@E&i&é?&iresent al ros Fhe E8%§#¥@€£UQ%I?£1%?GOOO

al kali -soluble resins 1n |nvent|on I'S pre

parts by wei gate preferpeé@ferably 20 to 500 parts by wei ght based on 100

parts 20 by weight pf the 5onoLaat (A, IR L8 Lakd: AT a8buhlor
the acid unsaturated compound is preferably 1 to 40 wt%,

15 particularly preferably 5 to 30 wt% based on the copolymer,
the copolymerization amount of the alicyclic unsaturated
compound is preferably 1 to 50 wt%, particularly preferably
1 to 30 wt% based on the copolymer, the copolymerization
amount of the oxetane unsaturated compound is preferably 1

20 to 60 wt%, particularly preferably 10 to 45 wt% based on the
copolymer, and the copolymerization amount of the other
unsaturated compound is preferably 0 to 50 wt%, more
preferably 1 to 50 wt%, particularly preferably 5 to 40 wt$%
based on the copolymer.

25 In the present invention, when the copolymerization
amounts of the above unsaturated compounds contained in the
copolymer (BI) are set within the above ranges, a radiation
sensitive composition which is excellent in the storage
stability of the alkali-soluble resin itself and the storage

30 stabilities of the pigment dispersion and the liquid
composition and has high sensitivity, solvent resistance and
adhesion to the substrate even when the content of the pigment

is high can be obtained.

In the present invention, other alkali-soluble resin



al kali-soluble resins is smaller than 10 parts by wei ght, al kal
aevelopability may |lower, or a stain or the film residue may be produced on
the substrate or |light screening |ayer of an unexposed portion. \Wen the
total amount is 25 |arger than 1,000 parts by weight, the concentration of
the colorant becones relatively |ow, mhe%gby it my be difficult to
achieve the target color density of a thif"film The annunt of t he copol yner

(BlI') in the I e b 1 yfmor e
preferably 2§£%g %% 8£§€ /égﬁ&gnéﬁﬁgﬁa%géﬁth gﬁé8l%% Fyner (Bl) is
smal l er than 10 mﬁ@@hérmbmvée@ﬁmﬂredikmlloé01MB1@rﬁsemh iaveati on may be
inpaired. - ( functi.onal r 28, The oI yfuncti.on norrer

t he present Pr%%ﬁ?l’t? MFLYa tash FERS thio S6F ﬁﬁr%sp%l%ﬂzrzg‘é
unsaturated bongdsafxaml gndchas %mwlwtmoaﬁlalmqﬁ%v'e%b@ewélch

di (meth)acryl ates of an al kyl ene glycol such as ethylene glycol and

propyl ene 5gl yt@luseﬂ(mtan)j@mqﬂmtofst@p goiry fbkplageagtgtoreduthyas .-

pol yet hyl ene coI an Ien | coI 'k ol y acryl.ates of a
pol yhydric al 12% ARV Hggg % re R ox?lalgraglupss(og % BSX FYE"910

acid nodifi Edapé@ﬂbéky‘rlt@ﬁbﬂpf szus:remlgle'c&flme dtheet Hyk o1 pr opBiIS] e
pentaerythritol and dipentaerythritol; oligo(neth) acrél ates such as
pol yester, epbR§iResfna CoOPeiWEAE PEsih, laﬁﬁ‘ydoﬁéspﬁ tep| upsasurased and

spiran resi ”1ca%&%§i?éa§f¥&$t§§ ﬂérﬁté’&' f’ﬁg thave fﬁgggr?ﬁl ghgupeat 15

both term nals such” as po I ene having a Xyl = group at both
term nal 4,0 polqasbp@mesahacngdafmdrtiqug:gm@ypcomldabingtef nahad:gchnd

pol ycapr ol act one_havi hydr oxyl roup, at hoth ter al s

Pt LEo (et ) SR D RESF S0y ePHDP it spHA HEnSs BRrasrEafedocRBRRRAAS: | onal
nononers, polyndmetiteaceyl-atrs @&palp@éyhygmc al cohol having 3 or nore
hydr oxyl groups and di carboxylic acid nodified products thereof are

preferred, as exenphiFed@unrd exaBPAgl of gilspatder alkali-soluble resin

is a copolymer of (i) at least one carboxyl group-containing

15 unsaturated compound essentially composed of (meth)acrylic
acid and (ii) at least one selected from the group consisting
of styrene, N-phenylmaleimide, methyl (meth)acrylate,
2-hydroxyethyl (meth)acrylate, allyl (meth)acrylate,
benzyl (meth)acrylate, glycerol mono(meth)acrylate,

20 polystyrene macromonomer and polymethyl methacrylate
macromonomer.

The weight average molecular weights in terms of
polystyrene (to be referred to as “"Mw” hereinafter) measured
by gel permeation chromatography (GPC, eluting solvent:

25 tetrahydrofuran) of the copolymer (BI) and the other
alkali-soluble resin in the present invention are each
preferably 2,000 to 300,000, more preferably 3,000 to
100,000.

The number average molecular weights in terms of

30 polystyrene (to be referred to as “"Mn” hereinafter) measured
by gel permeation chromatography (GPC, eluting solvent:
tetrahydrofuran) of the copolymer (BI) and the other
alkali-soluble resin in the present invention are each

preferably 1,000 to 60,000, more preferably 2,000 to 25,000.



trlacrylate trimethyl ol propane trinethacrylate, 25 pentaerythritol
triacrylate, pentaerythritol trinethacrylate, pentaerythritol
tetraacrylate, pentaerythritol tetranethacrylate, dipentaerythritol
pent aacryl ate, dipentaerythritol pentanethacrylate, dipentaerythritol
hexaacryl ate, dipentaerythritol 30 hexanethacrylate and conpounds
represented by the followng fornulas (3 7and (4). 29 CHZOOOCH:CHZ

Cro=Co000HD. G CrDO0OCTBErDREERI |51 GHOGOO0Te b (28 TR, EoBY o RESR T T

trimethyl ol pr opanehivingrypbatefid pendadryhhott al combanayliaheo&ndhe
di pentaerythritol hexaacrglate are particularly Ereferred because  t hey
provide a cofepetyreyetBhhviRg EReerPeve @FP%HQF kahi-8QriRee r&FdBt hness

and rarel y prodiess Soaain Ofldie bl M e o BehBe: SUBSL 4RSS OF 1 bi Oht

screening | ayer exposed 10 portion. The above polyfunctiona
nmononers ey hevisedxaanentndevie lopatiidditiyohs ofbttained. ndite isThieemabyint  of

t he pol yfuncti onal none n the rese t_ ntion is preferably 5 to 500
bar 5 by vei GRESSHRIE 58 HPER P Lbe b= A0 (2 oA TR TeL by Wir EHEE bRsHRRER 100

parts by wei t@fntétpgétlak@ t11$@hléb|le wSpfbcﬁEae tMerekhauanodihiafort he
pol yfunctional nononer 1s smaller than 5 parts by weight, t he strength and

surface snoothhb8sresidpe %l'@la%dsmlas;ﬂ‘e?a%yor dbi@ht P @¥ eemiiag whavet hef anount
is larger thag?_S\?Iq ;Pé&égdbéﬁoggl | gpt hé" gﬂné d VQEQE FEEI’% may | ower, or a
i I'm resi

stain or the ue nay pro uced on t e substrate or |ight

screeni ngol ayer of TEe Meiposed ipor tafothel nopbéypeesdBl ) i andnthenothée

p0|yfunCtiOnaélngffggéluble resin are each preferably 1 to 5, more
preferably 1 to 4.

In the present invention, the copolymers (BI) may be
used alone or in combination of two or more. The other

15 alkali-soluble resins may also be used alone or in
combination of two or more.

The total amount of the alkali-soluble resins 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

20 Dby weight of the colorant (A). When the total amount of the
alkali-soluble resins is smaller than 10 parts by weight,
alkali developability may lower, or a stain or the film
residue may be produced on the substrate or light screening
layer of an unexposed portion. When the total amount is

25 larger than 1,000 parts by weight, the concentration of the
colorant becomes relatively low, whereby it may be difficult
to achieve the target color density of a thin film.

The amount of the copolymer (BI) in the alkali-soluble
resin is preferably 10 to 100 wt%, more preferably 20 to 100

30 wt%. When the amount of the copolymer (BI) is smaller than
10 wt%, the intended effect of the present invention may be

impaired.

- (C) polyfunctional monomer -



may be used in conbination wth a nonofunctional nononmer 25 having one

pol yneri zabl e unsaturated bond. Exanples of the above nonofunctional nononer
i nclude 30 the above compounds enunerated for the acid unsaturated
conpound, alicyclic unsaturated conpound or other wunsaturated conpound in
the above al kali-soluble resin (B), N (nggh)acryl oyl norpholine,

N-vi nyl pyrrol i done, 5 Nvinyl-c-caprolactamand commercially avail abl e

M 5600 (of Toagosern&hewil ¢alind BHlbss 1 YméBomett th (£K806r838RY ) inVERE Eon

monof uncti onal nononmers may be used alone or in conbination of two or nore.
The anpbunt ofi$hd MORGRERCEAVHRY CHONMOHEROTS P EYBeRbEFODO wRSABUraEsd, nore
preferably 5ngﬁ$g10 or |l ess based on the pol yfunctional nononer or the
total of the polyfunctional nononmer and the nonofunctional nonomer. Wen

t he amount of the nExafpbesi ofiathaopohefunstiangermbhamner9dnui tgdet he
strength and éurface snoot hness qof the obigined colored | ayer may becone

unsati sf aét or9t (MStHhRCY¥LareanBhntRof LEKLEREI JLYRCLI SHSR ASnE &R& t he

monof unct i O_r‘a%lj{?@BPWEﬁdi ﬁr&ﬁ?l@ﬁ@ng%CBTYGHRi(fﬂ@th§ acRiebeeabby 3 to 500
parts by weight, nore preferably 2 o 300 parts by wei ght based on 100
parts by wei gholpdlkyidenal gavrosobupheagepphyeBhylehengillieoflorald anount is

the col ored | ByL7PRa0Y e, YTV 0L RATHRARERRROr BT SHIGRT SPEPREES (P

500 parts by secghbl Bhkahg seyel npadi hydyoxyRygtowss, and @isiaboxpLlithe
filmresidue may _be produced qn the substrate or |ight screening |ayer of
an unexpdded 295dpBPeibhed- PTOFUEREt bRBKGREr FRGRI 8F PAYEREE®r The

phot opol yneri i RIS LN e d t i .whi ch
Porme act | ve Sobep ey DB B o e e e OO e
above pol yfunctionametbhaneyléCesaadchhesopobilyrakey, uspdxyomesinct i onal

nmononmer  upon exgﬁsure ta vis%ﬁls radiatiog ultravi.ol et .radiation far
\% e

ul traviol et rabfatidh =it ? G Rt oF ST AGSAE) JRS Sppran resin;

di (meth)acrylates of a polymer having a hydroxyl group at

15 Dboth terminals such as poly-1,3-butadiene having a hydroxyl
group at both terminals, polyisoprene having a hydroxyl group
at both terminals and polycaprolactone having a hydroxyl
group at both terminals; and
tris[2- (meth)acryloyloxyethyl]phosphate.

20 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,

25 pentaerythritol triacrylate, pentaerythritol
trimethacrylate, pentaerythritol tetraacrylate,
pentaerythritol tetramethacrylate, dipentaerythritol
pentaacrylate, dipentaerythritol pentamethacrylate,
dipentaerythritol hexaacrylate, dipentaerythritol

30 hexamethacrylate and compounds represented by the following

formulas (3) and (4).



The phot opol yneri zation initiator is, for exanple, an acetophenone-based
conpound, biim dazol e-based conpound, triazi ne-based conpound,
benzoi n- based conpound, benzophenone-based conmpound, a-di ket one-based
conmpound, 5 pol ynucl ear qui ni ne-based conpound, xant hone-based conpound,

di azo- based conpound, O acyl oxi ne-based cggpound, onium salt-based conmpound
or i m dosul fonat o-based conpound. These conpounds form an active radical,
an active acid or both of them upon exposure. 10 In the present invention,
the above photopol yrerization i nQHzPERCHay®B2used al one or in

C o e B s L RS BGRLERB o P conel o

triazi ne-based conpound and 15 Oéﬁ_&l7 6¢Fl‘h—a‘5¢ conmpound is preferably used
(9¢n he p @

as the photopolynerization initia dent invention. The anount
of the photopol ynerization initiator in the present invention is preferably
0.01 to 120 parts by weight, nore prefelldgly 1 to 100 parts by wei ght based
on 100 parts 20 by wei ght of the polyfuhctional nononer (C) or the total of
t he pol yfunctional no r and t RH2R6OCFECdpal monomer.  Wien the anount

of the photopol yrerizdti Lpitiator.is I . 0l,part by weight,
it maybe diffi céﬁﬁﬂ‘o’ @g?q%a I &Hit@pﬂ&hﬂéhxgs@kgrecéger m ned col ored
| ayer pattern 25 due to inconple tﬂ9:g¥3 xposure and when the anmount is
| arger .than 120 parts by meight,t?ﬁéypbrped Jg?ored layer may fall off from

the substrate during devel opnent. Exanpl@g,of the acetophenone -based
conpound out of the preferred photopol ynerization initiators in the present
30 invention include 2-hydroxy-2-methyl -1-phenyl propan-I-one,

2-met hyl -1 -[ 4- (et hyl t hi 0) phenyl ] - 2- nor phol i nopr opan-1| - one,

2- benzyl - 2- di oet hyf anheoe | - (4imetphbdlpoppengl Ybikanylatene,

L-hydr oxygycl ohexyl phenyl kgt one, 321 .2, 2, 8h 8t hoxya 1, 2 dlofiggy! et han-1 - one
hexaacrylate are particularly preferred because they provide
a colored layer having excellent strength and surface
smoothness and rarely produce a stain or the film residue
on the substrate or light screening layer of an unexposed
10 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
15 preferably 20 to 300 parts by weight based on 100 parts by
weight of the alkali-soluble resin (B). When the amount of
the polyfunctional monomer is smaller than 5 parts by weight,
the strength and surface smoothness of the colored layer may
deteriorate and when the amount is larger than 500 parts by
20 weight, alkali developability may lower, or a stain or the
film residue may be produced on the substrate or light
screening layer of an unexposed portion.
In the present invention, the polyfunctional monomer
may be used in combination with a monofunctional monomer
25 having one polymerizable unsaturated bond.

Examples of the above monofunctional monomer include



Qut of these acetophenone conpounds,

2- met hyl - 1-[ 4- (net hyl t hi 0) phenyl ] - 2- nor phol i nopropan-1- 5 one

2- benzyl - 2- di met hyl am no- 1| - (4- nor phol i nophenyl ) butan-1- one and

1, 2-oct anedi one are preferred. The above acetophenone-based conpounds nay be
used alone or in conbination of two or nppe. 10 When the acetophenone-based
conpound is used as the photopolynerizatiron initiator in the present

i nvention, thepeagByYpE eémbeﬁnage&ﬂﬁmeeae@ab%%dtﬁ@na@liaduh%al%&'fa%re@bl y 0.01
to 80 parts by welght, nore preferably 1 to 60 parts by wei ght,

particularly tporepeuaﬁtyallt:MCMCpansgtbsfaﬁedghpmp@s,leld or 0obers parts by
wei ght of the ti.onal non or._th taI btehe polnyf 51ct| onal

f
nononer and tﬂgoﬂ%Hgggﬁgt?%%%?u g)a%e%at

acet ophenone- ﬂ@amdtﬁpara@ymdyuﬁ.o&ﬁnbuehe tNamﬁnygymbtllabnw ght it my be
difficult to obtain a color filter having a predeterm ned colored |ayer

pattern 26 dul-vonyhconprrprelactamgnsycenposaial lyWrie i habbedin®e0s (oFar ger
than 80 partsphy ggéghéheﬁgga&o&gag E?bo gd |%¥§ov édef%lh gff fromthe

substrate durl ng vel opnent es of the a i-mi dazol é- based
compound i ncl ude EBésdan@rBaﬁlrhcctrrqn‘rsehyioMe@a hay beatsadistl(che 27 in
et hoxycar bonyl bi i m dazol e,

2,2 -bis(2- brS éﬁéF?anfAftwg Qr mPEFrakT%? gmount of the monofunctional

ethOXYParbOHYﬁBH8H¥£)I§- eﬂ@ﬂéﬁl 30l W3 or less more preferably 50 wt%
2,2' -bi s(2-chlorophenyl )-4,4",5, 5" -tetraphenyl - -4,27-"pi’i m dazol’e, 30

2,2 -bi sA®, 4-dicle®3 dmmlo)n zlh& p@lzfun@ttaphénwnqm@r -onitihe a@zgﬂepf
2' =biim dazol e,

220 2 & BV RORRCE) sty Sy SHERBRBNL by oL

2,2' -bis(2,4- dhéﬁcximbamaln)t 41 4 hé monofenicapenyl mdndmerbid madezel ehand

2,2 -bis(2, 4, 60t£éPr2ﬂEPg%2%%£%%.ghdSsS;féggréﬁggﬁggéss of the obtained
colored layer may become unsatisfactory.

15 The total amount of the polyfunctional monomer and the
monofunctional monomer in the present invention is
preferably 5 to 500 parts by weight, more preferably 20 to
300 parts by weight based on 100 parts by weight of the
alkali-soluble resin (B). When the total amount is smaller

20 than 5 parts by weight, the strength and surface smoothness
of the colored layer may deteriorate and when the total amount
is larger than 500 parts by weight, alkali developability
may lower, or a stain or the film residue may be produced

on the substrate or light screening layer of an unexposed

25 portion.

- (D) photopolymerization initiator -
The photopolymerization initiator in the present
invention is a compound which forms active species capable
30 of initiating the polymerization of th'e above polyfunctional
monomer (C) and the optionally used monofunctional monomer
upon exposure to visible radiation, ultraviolet radiation,

farultraviolet radiation, electron radiation or X-radiation.



5 1,2"-biimdazole. Qut of these biinidazol e-based conpounds,

2,2" -bis(2-chl orophenyl)-4,4",5 5" -tetraphenyl-1,2'- biimn dazol e,

2,2 -bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl-1,2"- 10 biim dazol e and
2,2 -bis(2,4,6-trichlorophenyl)-4,4",5,5 -tetraphenyl-1, 2'-biimdazole are
preferred, and 2,2'-bis(2,4-dichlorophengl)-4,4',5,5'-tetrapheny|-1,2'-
biimdazole is particularly preferred. 15 Fhese biim dazol e- based conpounds
have excellent sol bilgﬁé inlg soLveq{kngo not 8rn1fo&gggn matter such as
an undi ssol ved prodttt PATT X PR pidtare” nive Rirgh 3edstt S-S uflty
pronote a curidgtsprchbas-bisedpestpeuntt hbiamsaakblarbuBbdotompengyl,and do
not cause a curing reaction 20 in an unexposed portion. Therefore, the
coating fil mtebiaiRedraredr cexpesife PsnegpénrbPgsafivraBROMREe a cured

portion insolwble | V. r UNgCUL€ i avi igh
solubility i ng‘gn%%ég‘?%%%g, E%%%‘?e%?’“ﬁ%ﬁﬁ%g o &?§8§§ﬁ%| ggf"’ng Src’n%é’%%'
hi gh-defi 5i t i pol gohotedr| dreinhagthgsad28oppedrtier vanetonel-baeddl ayer pattern

which is not undercut. _The above_ biim dazol e-based conpounds nmay be ysed
Alone or i COTBPAER o T RATRT REFBCenor REYbPT PER 8P e LECHRoEB pound
is used as theniPRYQRABYIRIG E8hpB8ankNL: At 8bslN bR tBL8agRY toMSsLAQN. the
30 amount of the biim dazol e-baséd conpound is preferably 0.01 to 40 parts
by wei ght, noFeepe etenpdiydyd forgsOaparcsiveg vedybal, paraccivardgigreterably
1 to 20 parts_b L0 on 1 arts by weight of the polyfunctional
nmononer (C) 3?O¥%2§¥o?%?gagﬁg?hgxgggvfghctional nononer and the

monof unctiiponal nonaorerthe84prdemnt t hevendlsh, of hé hebdiré m dazol e- based
conmpound is smaller _than 0.01 part by weight, it may be difficult to obtain
a color fil tRRORGRPRY AL pFREEPRr AAEU2EBEBr BAY| B§ekEpdt féPAC Qe 10

LoD € £ OB I AR, ML Ue BHEUad s B REGRL ISR oL o
filmsurface gfotpeconsbseing of an acetophenone-based compound,
biimidazole-based compound, triazine-based compound and
15 O-acyloxime-based compound is preferably used as the
photopolymerization initiator in the present invention.
The amount of the photopolymerization initiator in the
present invention is preferably 0.01 to 120 parts by weight,
more preferably 1 to 100 parts by weight based on 100 parts
20 by weight of the polyfunctional monomer (C) or the total of
the polyfunctional monomer and the monofunctional monomer.
When the amount of the photopolymerization initiator is
smaller than 0.01 part by weight, it maybedifficult toobtain
a color filter having a predetermined colored layer pattern
25 due to incomplete curing by exposure and when the amount is
larger than 120 parts by weight, the formed colored layer
may fall off from the substrate during development.
Examples of the acetophenone-based compound out of the
preferred photopolymerization initiators in the present
30 invention include 2-hydroxy-2-methyl-1-phenylpropan-1-one,
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropan-1-
one,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butan-1-
one, l-hydroxycyclohexyl-phenyl ketone,



| ayer nmay be roughened during devel opnent. Wen the biim dazol e- based
conpound is used as the photopolynerization initiator in the present
invention, it 10 is preferably used in conbination with the foll ow ng
hydrogen donor to further inprove sensitivity. The term "hydrogen donor" as
used herein neans a conpound which can provide a hydrogen atomto a radi cal
formed fromthe biim dazol e-based conpoudd upon exposure. 15 The hydrogen

donor in the present invention is referabl y_a nercapt an-based conpound or
an ami ne- base '26§h$85ﬁ8xXéFraéglﬂggﬁyiﬁgﬁéﬂf1T98ea886e mer capt an- based
conpound is ajcoONpEHRHed8¥kNg a benzene ring or a hetero ring as a nother

nucl eus 20 and 1 or nore, preferably 1 to 3, nore preferably 1 or 2
mer capt o groups di r@et|gf hoheled acetophenonercauppends(to be referred to as

compound 15 o CiRpRURGERed NGcey1 B S DEREET) 2 B BRRLT BR BRI,
not her nuel eusn@nd 1 or nore, preferably 1 to 3, nore preferably 1 or 2

am no groups directly bonded to the nother nucleus (to be referred to as
"anmi ne- based AyRPBEEH" doAbMetR¥LaMARPT &7 )4 -TRERBOK}BPBHERYdIRYHLSTdy have a

mer capt o group,an nd39,§ﬂoéHBH8dQBH$pa§E gggﬁggggdpine. A detailed

description is subsequently given of thes ydr ogen donors. The
mer capt an- based hydrlvgenbodvaocacatyphanenatbhsagdt compeuhdazeay bengsend hetero
ring, or both ff t hem , W or _nore of the rings, a fused

engkt 3?. has .t wo ‘
ring may be fOrfeg. Ol FREPHBREABEaRI 5¥8dChyBPEGen donor has two or nore

ner capt 0 1@y oups, asyhéh ©e dhcéedsheBfe IHLEALEERPLANE PHPusEQNMBENEheal
| east one of the other mercapto groups nmay be 5 substituted by an al kyl,

aral kyl or arphogeRebYMELiEABLON HylfiAtes 1at theastesant fingenrdonaptbegr oup
S ot 1 AP S AR Y R £ SN o 0L 1

to 80 parts by weight, more preferably 1 to 60 parts by weight,
particularly preferably 1 to 30 parts by weight based on 100

15 parts by weight of the polyfunctional monomer (C) or the total
of the polyfunctional monomer and the monofunctional monomer.
When the amount of the acetophenone-based compound is smaller
than 0.01 part by weight, it may be difficult to obtain a
color filter having a predetermined colored layer pattern

20 due to incomplete curing by exposure. When the amount is
larger than 80 parts by weight, the formed colored layer may
fall off from the substrate during development.

Examples of the above biimidazole-based compound

include 2,2’ -bis(2-chlorophenyl)-4,4’,5,5" -tetrakis (4~

25 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,

30 2,2'-bis(2,4-dichlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole,
2,2"-bis(2,4,6-trichlorophenyl)-4,4’,5,5' -tetraphenyl-1,
2’ -biimidazole,

2,2’ -bis(2-bromophenyl)-4,4’,5,5' ~-tetraphenyl-1,2’ -



»

grgani c group such as an al kyl ene group or a structural unit 10 in which two
sul fur atons are bonded together in the form of a disulfide. Further, the
mer capt an- based hydrogen donor nay be substituted by a carboxyl group,

al koxycar bonyl group, substituted al koxycarbonyl group, phenoxycarbonyl
group, 15 substituted phenoxycarbonyl grogp or nitrile group at a position
ot her than the nercapto group(s). Exanples of this nercaptan-based hydrogen
donor incl uds; Zn{®4s£a8pLobenzot hi azol e, 2-mer capt obenzoxazol e,

2- mer capt obenzoi m dazol e, 20 2,5-di mercapto-1, 3, 4-thi adi azol e and

2- mer capt o- 2, - 211 riei fiy? at @bbyendbhenyl Dut . f , PheSetabranrpeawlbas@d -hydr ogen
donors, 2-nerca.$9 e 5féh'§éole and 2- ner capt obenzoxazol e are preferred,
and 2-nercapt%benzo fazol'é’is particularly 25 preferred. The am ne-based
hydrogen donoz, zaybhavye, af 6 easbromephbryzEne, 47 ng, or -heteaphenyg- or both
of them Wen it has, two or nore of the rings, a fused ring may be forned.
At | east 6ne ant noPHEBLPABPLEhe ani ne- based hydrogen 30 donor may be

substituted by an Q%§H|oﬂrEEEEQrb§im§&££&iédba &y&oﬂ%gﬁg?ﬁThe am ne- based

hydr ogen donor may substituted by a carboxyl gro oxycar bonyl
group, subst2i2tediskRoghtarbphghyyi edps’ phehbxyetrbphehygraup, -
substituted phenoxycarbonyl group or nitrile group at a 36 position other
than the am lﬂ?b%%%%??’Exanples of the above am ne-based hydrogen donor

include 4, 4" -pi s(dbiB{HYyL agi BR) bLBEREAPNPDL, 47 5,5’ -tetraphenyl-1,2’ -
4, 4" -bi s(di et hyl am no) benzophenone, 5 4-di et hyl am noacet ophenone,
4- di met hyl0ani bprbpe sphendn@, et hyl - 4- di net hyl ani nobenzoat e,

£ L am popenEch s 0200 fo L rnabeszant it LeppOutaot these

4, 4' - bi s(di et hytatimbjbeorepheaopeefeerpdef anded, and
2,2'-bis(2,4-dichlorophenyl) -4,4',5,5’ -tetraphenyl-1,2' -
biimidazole is particularly preferred.

15 These biimidazole-based compounds have excellent
solubility in a solvent, do not form foreign matter such as
an undissolved product and a precipitate, have high
sensitivity, fully promote a curing reaction by exposure with
a smali amount of energy and do not cause a curing reaction

20 in an unexposed portion. Therefore, the coating film
obtained after exposure is clearly divided into a cured
portion insoluble in a developer and an uncured portion
having high solubility in a developer, thereby making it
possible to form a high-definition color filter having a

25 predetermined colored layer pattern which is not undercut.

The above biimidazole-based compounds may be used
alone or in combination of two or more.

When the biimidazole-based compound is used as the
photopolymerization initiator in the present invention, the

30 amount of the biimidazole-based compound is preferably 0.01
to 40 parts by weight, more preferably 1 to 30 parts by weight,
particularly preferably 1 to 20 parts by weight based on 100
parts by weight of the polyfunctional monomer (C) or the total

of the polyfunctional monomer and the monofunctional monomer.



4, 4" - bi s(di et hyl am no) benzophenone is particularly preferred. The

am ne- based hydrogen donor serves as a sensitizer even when a

phot opol yneri zation initiator other than a 15 bii m dazol e-based conpound is
used. In the present invention, the above hydrogen donors may be used al one
or in conbination of two or nore. A conb%gation of at |east one

nmer capt an- based hydrogen donor and at | east one am ne-based hydrogen donor

5 Preferabl yingly 1380 REAALSE: ki f)?iﬂggag%ﬁrﬁgséayﬁmé%sﬂd Ysf ghbe10ff from

t he substrate i ng devel opnment and strengt sensitivity.
Preferred exatipdreso o1 tiercoopi watgbn, oft tthey berdapf acmbased dydabgea donor
and the am ne-based_hydrogen .25 donor _i ncl ude C

. i nat | f
2- mer capt obenZOt i abbt BFT A1AVIRT 3 HHEIRYFHM D b‘é% %%%gni)%g‘?rocB%??@?i on of
2- mer capt obenzed hi §20h €bmP1ét e beat gh8t B Ia@agh?em%@&% sRGBhpat son of

2- mer capt obenzoxazol e/ 30 4, 4' - bi s(di met hyl am no) benzophenone, and
conbi nati 6n ofargendrhsaptdbparbg dnoWeight', - bhe (hmey lcatiansbéayephrapne.

Qut of these £onbLRgli ofs 12 SO NAL aRadfne 25 TRIGARCOhoNz Qul a20) el

4,4' -bis(diet enzophenone and a conbin

2- mer capt obenzoxaz ohgy 4bd' rbughéhet hylhiaihgojbesazephenene are nore
preferred, and a conbi nation of  2-mercaptobenzothi azol e/
4, 4' - bi s(di et hyl aniRSberdphetBHea 7l pard sed| ePTpound i f eFpddas ThBewei ght

ratio of the - r : I t l.ne: - Ay dr ogen
donor in thei@%ﬁ%ﬁﬁ%??%%?%?gggég %%?%%%?gﬁfﬁéggﬁ Eggggggnlggﬁgglgﬁd ? e

am ne- based hispegEeraidyoused ipr ebrep apdlyidn ittd tihd foldowipgehipdabdsnl: 1 to
1:3. 10 Wen éhe hydr ogen donor is used in.conjunction with the

bi i m dazol e- b %%%chﬂpgﬁﬁHh?ﬁ %HBrBYESEﬁPSFE%ngYOH, the anount of the

hydrogen donor is pried ef ahth Y By &lodén 48oRSF* Sas used herein means a
compound which can provide a hydrogen atom to a radical formed
from the biimidazole-based compound upon exposure.

15 The hydrogen donor in the present invention is
preferably a mercaptan-based compound or an amine-based
compound defined hereinbelow.

The above mercaptan-based compound is a compound
having a benzene ring or a hetero ring as a mother nucleus

20 and 1 or more, preferably 1 to 3, more preferably 1 or 2
mercapto groups directly bonded to the mother nucleus (to
be referred to as “mercaptan-based hydrogen donor”
hereinafter).

The above amine-based compound is a compound having

25 a benzene ring or a hetero ring as a mother nucleus and 1
or more, preferably 1 to 3, more preferably 1 or 2 amino groups
directly bonded to the mother nucleus (to be referred to as
“amine-based hydrogen donor” hereinafter).

These hydrogen donors may have a mercapto group and

30 an amino group at the same time.

A detailed description is subsequently given of these
hydrogen donors.
The mercaptan-based hydrogen donor may have at least

one benzene ring or hetero ring, or both of them. When it



by weight, nore preferably 1 to 30 parts by weight, particularly preferably
1 to 20 parts by weight based on 100 15 parts by weight of the

pol yfunctional nmonormer (C) or the total of the polyfunctional nononmer and
t he nmonof unctional nmononmer. Wen the amount of the hydrogen donor is
smal l er than 0.01 part by weight, its efkect of inproving sensitivity may
| ower. When the anobunt is |arger than 40 parts by weight, the forned 20
col ored | ayer hgByt#al brohbrérem the sihgkrabhefdsedngingenal,opgefbrmedanpl es
of the above triazine-based conpound jnclude _triazine-based conpounds
having a hal omet hyl WgeBikSsuehcaBtap; Bage d IQIEhABPEREI F O FPaS ne,

25 2-net hyl r 0 i
12 (5 met ny T i AR 3 ST aTRens 1 Bors Terry e STragee: PAgTRe,
g (Luaantﬁrymyenhenyt]léaetﬁosetoffﬁheronhzh%m¢rsapto|gzoups 88y be
ie e et henyl]-4, 6-
(tﬁlchﬂ%ro ﬁ§F¥ g geﬁﬁyﬁﬁe I':Béi)l[z (§Xk§&iﬁétﬁ&YQpﬁgﬁﬁﬁﬁetﬁBﬁ§PF?4,6-bis
i chl oromet Byl ¥a8- hEl a%i N@ast one free mercapto group remains, the
4- met hoxyphenyl ) -4, 6-bi s(trichl oronethyl)-s-triazine,
2- (4- et hoxystgﬂf-’gibéiptlaa basedr hydressnedhpP)y- ayr hayene sgAdctural unit

2-(4-n- butoxy e ( I [0

triazi ne-base cggn%%)lﬁnf @l‘ééﬂ[ %@ 8‘ gg %%oxyp%%?%éfk?gnyl ]ilXa%egl S
(trichl or onet bybansetdiraap rdls aBaalhlatﬂUi}alrdr}e preler oeth stheicthned unit
triazi ne-based conpounds may_be used alone _or .in conbipation of two or

nor e. Vhéﬁ)théntWPéEPnEWBa§ééf86nﬁ58ﬁﬂ preykendsd tREctbepnoPopbry fBEMzat i on
initiator in B@eapagﬁgmglagyention, the anount of the triazine-based
conpound is preferably 0.01 to 40 parts by weight, nore preferably 1 to 30
parts by wei ght, pButrtbetartihepmetreapbbn- based2ﬁy§aogsnb¢owergmaybaeed on

100 parts by vgLohl oLt e BOLXLMASH: 003, IongTer (O g fe Ol

substituted alkoxycarbonyl group, phenoxycarbonyl group,

2- [
2-
2-
bi s
(tr
2-(

15 substituted phenoxycarbonyl group or nitrile group at a
position other than the mercapto group(s).

Examples of this mercaptan-based hydrogen donor
include 2-mercaptobenzothiazole, 2-mercaptobenzoxazole,
2-mercaptobenzoimidazole,

20 2,5-dimercapto-1,3,4-thiadiazole and
2-mercapto-2,5-dimethylaminopyridine.

Out of these mercaptan-based hydrogen donors,
2-mercaptobenzothiazole and 2-mercaptobenzoxazole are
preferred, and 2-mercaptobenzothiazole is particularly

25 preferred. '

The amine-based 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 be formed.

At least one amino group of the amine-based hydrogen

30 donor may be substituted by an alkyl group or substituted
alkyl group. The amine-based hydrogen donor may be
substituted by a carboxyl group, alkoxycarbonyl group,
substituted alkoxycarbonyl group, phenoxycarbonyl group,

substituted phenoxycarbonyl group or nitrile group at a



15 of the pol yfunctional nonomer and the nonofunctional nononer. \Wen the
amount of the triazine-based conpound is smaller than 0.01 part by weight,
it my be difficult to obtain a color filter having a predeterm ned col ored
| ayer pattern due to inconplete curing by exposure. Wen the amount is 20

| arger than 40 parts by weight, the formed colored |layer may fall off from
the substrate during devel opnent. Exanple 6of the above 0- acyl oxi me conpound
i nclude 1-[4- hen Ith hen I] ept ak -dion 2- (O benzoyl oxi nme), 25
1- 4- (phenylt?n e%y?? %P a1t &g %gfﬁfgéﬁzoy|oxine), 1- [4-
(benzoyl) phenyl ] qmiémp&é523ﬂ|@me ibéﬁeb@mi@g#ﬁaé@&)hydrogen donor

1-[9-et hyl - 6-(2-net hyl benzoyl ) - 9H car bazol - - et hanone

1- (0- acetylox}%%%Ud%OA14[QbE§h?%mﬁibglﬂ@%ﬁ9?B@ﬁEBQP?HQP@carbazol 3-yl]-

et hanone 1-( agety+9 B het o)benzo henone _

1-[ 9- et hyl - 6- benzoy H car azo hanone’ 1-(0-acetyloxine). Qut of

t hese C}aéylok+@Eebuybdmtnqgoehdpheﬁene 4- dlmethylaminopropiophenone,
1- [ 4- (phenyl t hi 0) phen lI-oct di one oXi
T Lo ethyl 6K STkE FiA BERO DY T bR BaPRRTEr « 34y} PEEERARDABODEBoEet yl oxi me)

are partlcula&éydp&ﬁae4redmeéhihem@ﬁebenEbﬁﬁykexéne based conpounds may be
used alone or in conbination of two or nore. Wen the O acyl oxi ne-based

conmpound |s used asOutheof phizg poryhee t hasednhy@regen odonarehe present
i nvention, angyg&?gme£ﬂ§1 gﬁékgébggggggggscgggound is preferably 0.01

10 to 40 parts ymelg parts by weight,

particul aoly @refebﬁ@k&1éthyl£ﬂlﬂarbénb@phﬁh@hé hasedrefei®d, pants by

wei ght of the polyfunctional nonomer (C) or the total of the_ polyfunctional
nononer and tﬁe4nﬁ?b?&ﬂ%??%ﬁ%?mhﬁﬂbﬁ%PZOPVﬁBﬁn?héSaEBEEPCH@aFH¥

O acyl oxi nme- q§§ gefpapound is smaller 15 than 0.01 part by weight, it may be
difficult toobtain a color filter having a predeterm ned col ored | ayer
pattern The amine-based hydrogen donor serves as a sensitizer

even when a photopolymerization initiator other than a
15 Dbiimidazole-based compound is used.
In the present invention, the above hydrogen donors
may be used alone or in combination of two or more. A
combination of at least one mercaptan-based hydrogen donor
and at least one amine-based hydrogen donor is preferably
20 used because the formed colored layer hardly falls off from
the substrate during development and has high strength and
sensitivity.
Preferred examples of the combination of the
mercaptan-based hydrogen donor and the amine-based hydrogen
25 donor include a combination of 2-mercaptobenzothiazole/
4,4’ -bis(dimethylamino)benzophenone, combination of
2-mercaptobenzothiazole/
4,4’ -bis(diethylamino)benzophenone, combination of
2-mercaptobenzoxazole/
30 4,4’ -bis{(dimethylamino)benzophenone, and combination of
2-mercaptobenzoxazole/4,4’ -bis(diethylamino) benzophenone.
Out of these combinations, a combination of
2-mercaptobenzothiazole/

4,4’ -bis(diethylamino) benzophenone and a combination of



due to inconplete curing by exposure. Wien the anmount is |arger than 40
parts by weight, the formed colored layer may fall off fromthe substrate
during devel opnent. 20 The above onium salt-based conpound is, for exanple,
a diaryl iodoniumsalt, triaryl sulfoniumsalt or diaryl phosphoniumsalt.
Exanpl es of the above diaryl iodoniumsalt_include diphenyliodonium
tetrafl uoroborate, diphenyliodonium 25 he%&fluorophosphonate,

Ul fondt e, i SRR T TRHORE DROLREPT a0y bAccPag A chr anaty PP e SRR R e P uene

sul fonate, Jdapethoxyppesytphedy! andoai usmbehaafbtioosborate, 30
4- met hoxyphenyl phenyl i odoni um hexaf | yor ophosphonat e,
4-nethoxyphen%T@%éﬁ?PF@E@HFBH@hé%@@?doroarsenate,

4- et hoxypheny! @h@gy]g k&geehgm&hﬂ HOh2BBHBABReS Y5 BA2t 8 cularly

4- met hoxyphenyl phenyTi odonitmtrifluoroacetate,
4- met hoxyphenytehenyédodoni um p-t ol uene sul fonate, 40

bi s(4-tert-butyl phenyl)iaqdoniumtetr uor obor at e
bi s(4-tert-butyl phe% %ﬁe&ggﬁg ﬁ%h‘éf&? %‘Br“b%rr%aéﬂ'a%',based hydrogen donor
bi s(4-tert-butylgerwnoddimiarblyear gerbhang t lbaadt®tion of the

bi s(4-tert-butyl phenyl)iodonium5 trifluoroacetate and

bi s(4-t ert - bungtr priehyn yPadedi A rden denersand diwe eminexpasledshydregenabove
triaryl sulfopij S i ncl r.i. phenyl syl f oni um r.af rrohorat e,

tri phenyl sul f ot f%(i)xfaequeu%é?% hc}s’ghgﬁa% o4 t“?%‘%é’r%ﬁ%tselﬁ%rﬂolﬁ?&mql & F13.

hexaf | uon@ar senat e, whé¢n pties yh gdtdGenm udohdt f 1 s100Oe@t han€on $uhéoheh ewith
triphenyl sul foniumtrifluoroacetate, triphen¥lsulfoniuntp-toluene

sul fonate,  ARRBIGRSHERARARSF, FEUPPERAIT ERERITRRbAGVERSion, the
4- met hoxyphen i I i e o) ,
yp é(rh@uﬂﬁeé‘ﬁ’ tHd ?1%%&‘6%’% %8hby {QW}? 0¥ to 40 parts

4- met hoxyphenyl di phenyl sul um hexaf | uoro
4- met hoxyphengy dvehehy ) subfenpuaferablyvoiotret BAnparsel bynweeght,

4-met hoxyphenyl di phenyl $¢1 1o Uy, £ 17405 935842 By weight based on 100

15 parts by weight of the polyfunctional monomer (C) or the total
of the polyfunctional monomer and the monofunctional monomer.
When the amount of the hydrogen donor is smaller than 0.01
part by weight, its effect of improving sensitivity may lower.
When the amount is larger than 40 parts by weight, the formed

20 colored layer may fall off from the substrate during
development.

Examples of the above triazine-based compound include
triazine-based compounds having a halomethyl group such as
2,4,6-tris(trichloromethyl)-s-triazine,

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

2-[2- (furan-2-yl)ethenyl] -4,6-bis(trichloromethyl) -s-
triazine,

30 2-[2-(4-diethylamino-2-methylphenyl)ethenyl]-4,6-
bis(trichloromethyl)-s-triazine,
2-[2-(3,4-dimethoxyphenyl)ethenyl] -4, 6-bis
(trichloromethyl) -s-triazine,

2- (4-methoxyphenyl) -4, 6-bis(trichloromethyl) -s-triazine,



4- met hoxyphenyl di phenyl sul f oni um p-tol uene sul fonate, 20

4- phenyl t hi ophenyl di phenyl sul foni um tetraf| uor obor at e,

4- phenyl t hi ophenyl di phenyl sul f oni um hexaf | uor ophosphonat e,

4- phenyl t hi ophenyl di phenyl sul f oni um hexaf | uor oar senat e,
4-pheny|thiopheny|diphenylsulfoniun1trif|$§ronethane sul fonat e,
4- phenyl t hi ophenyl di phenyl sul foni um 25 trT7fl uoroacetate and

4-pheny! t hi Op%ﬁgg{o%{ﬁ&%gg%i fglé ;Jgagig%%gﬁls%&g@ﬁw -sE¥aqRLeReof the

above di aryl oni u

(1-6-r1-cunmenendrz- ¢cyechopendagbrayi)) ronechbxaftuochpbospbohgi é-s-30 Qut of
t hese oni um sal t - based conpounds, di phenyli odoni um hexafl uorophosphonat e
and triphenytst#FbRfum trifluoromet hane sul fonate are particularly

preferred. The abowgugwgfngﬁggé-gggﬁihngogygg@déoﬁ?guggsysed alone or in
conbi nation of two or nore. 41 \Wen the onium salt-based conmpound is used

as the phé6t opdt y2efs zatdonethoxyphenyi hethenpiésént-bhgenti on, the anount

of the onium salt-based ¢ nd js.preferably 0,01 -to.40_parts_by wei ght,
more pr ef er abl§F 1T ROSIMEEIYE) B - B BRINS s RaP P AP AP RE LR BFBFEBES Lo 20
parts by weight basege (bchd tiddiheibaskidlomounae pakybengséanal on@noner

(C) or the total of the polyfunctional nononer and the nonofuncti onal
mononer. \Whedrthe gppRrtabioRhef ohvanPEaler8ased conpound is smaller than

0.01 part by wei ghtyp i Ry bpy 84140 Gl Lo 0o 8@ a1 10, ggboLs T LLer havi ng
a predeterm ned colored layer pattern due to 1nconplete curing by exposure.
When t he 1anouplhotspol pnget zahhan 4t jpaird tob i nwehg htre dere: faverd ioal, otled | ayer

may fall off fromth ubstrate during.devel opnent. 15 - additives  The
"o at | on SerTOWIE SofBsEEFBALPGT DROEM FETEOCES |6t BASEEFAPLIN Ot R Bpesent
i nvention nays6 Q&) pyakk QYat , afshhd iptesr A18AYI £6B 0 PagtaPeyevadghti ves

include an organic acid, an organic 20 am no conpound (excluding The above
hydr ogen dondp3drtigutarivigprefpirabland ol Pagts By weight based on 100

parts by weight of the polyfunctional monomer (C) or the total

15 of the polyfunctional monomer and the monofunctional monomer.
When the amount of the triazine-based compound is smaller
than 0.01 part by weight, it may be difficult to obtain a
color filter having a predetermined colored layer pattern
due to incomplete curing by exposure. When the amount is

20 larger than 40 parts by weight, the formed colored layer may
fall off from the substrate during development.

Examples of the above O-acyloxime compound include
1- [4- (phenylthio)phenyl] -heptane-1,2-dione
2- (O-benzoyloxime) ,

25 1-[4- (phenylthio)phenyl] -octane-1,2-dione
2- (O-benzoyloxime) ,

1-[4- (benzoyl)phenyl] -octane-1,2-dione 2- (O-benzoyloxime) ,
1-[9-ethyl-6-(2-methylbenzoyl) -9H-carbazol-3-yl] -
ethanone 1-(0O-acetyloxime),

30 1-[9-ethyl-6-(3-methylbenzoyl)-9H-carbazol-3-yl] -
ethanone 1-(0O-acetyloxime) and
1-[9-ethyl-6-benzoyl-9H-carbazol-3-yl] -ethanone
1- (O-acetyloxime) .

Out of these O-acyloxime-based compounds,



The above organic acid and organic am no conpound serve to further inprove
the solubility in an al kali devel oper of the radiation sensitive
conposition and further suppress the 25 production of the residual

undi ssol ved product after devel opnment. The above organic acid is preferably
an aliphatic carboxylic acid or phenyl gggup-containing carboxylic acid
havi ng at | east one carboxyl group in the nolecule. 30 Exanples of the above

al i phatic carpoxylipnasi/dthiB¢pHdayTPneearbexyl pcgaends such as form c acid,
acetic acid, propionic acid, butyric acid, valeric acid, pivalic acid,
caproi ¢ aci d, 2diethgnae¥t p¥ife) dandnant hic acid and caprylic acid;

di car boxyl i ¢ f9k9§eﬁﬂgm_§§<9§ﬁ%§p¥§3gﬂz8§&593'chgquo 23_344¢i nic acid,

glutaric acid, adiprc acid, c aci suberi ¢ aci d, azélaic acid,
sebaci ¢ aci d, ebhassyki t-&0rdcetyipRyhenl anecpacitdcuébingynphrefieerad .d,
di met hyl mal oni ¢ acid, nethyl succinpic,aci ranmet hyl succinic acid, 5

d, tet
cycl ohexamedi car boxy'¢ c2BeYq, Or #5¥ ﬂ?&mﬁépﬂ?egiFPﬂEBH gs mayvgrendrefc acid,

fumaric acid andnBeSACORi EombifatdBH ofr kB Bexybire .aci ds such as
tricarballylic acid, aconitic acid and canphoronic acid. The above phenyl

group-cont ai ni ng cafbexythe Qcadyleximgépbésedegampbundaisonpedndshahieng a
car boxyl group, direct] bonded to henyl, group.. or carboxvylic id
having a car BBEbPESH isrBaRGCan: oIt FRER O B fhestn iy R BBk n.
Exanpl es of thfohenyt tHeOUPaeQNbakienBasatbexbpbend i peled erd®iyde . aromatic

nmonocar boxylic acids such as benzoic acid, toluic acid, cum_nic acid,
henmel |itild acte &hBarkedt yeeaht  fqup PupbarePeydi EQrfbRPFES icvasgBtch as

phthal i ¢ aci dp,[-50pt ak i CoACHL: AT, LEEBPHS BAIAG, 86 i gAE BPLdE on 100
polycarboxyllg aC|§s %av?ﬁ%a% or ng¥e caP%oE%it%b gioupg sggﬁgas trinellitic
aci d, trinpsipaatbdnfweﬁgbphﬂhthep@ﬂyfunutmwﬁﬁMBbhbmbt_Gmidrtandpota;
phenytacet! o 851 pDISEREL OB\ b YL IDRI 0L JIOEL A 261 O
When the amount of the O-acyloxime-based compound is smaller
15 than 0.01 part by weight, it may be difficult to obtain a
color filter having a predetermined colored layer pattern
due to incomplete curing by exposure. When the amount is
larger than 40 parts by weight, the formed colored layer may
fall off from the substrate during development.
20 The above onium salt-based compound is, for example,
a diaryl iodonium salt, triaryl sulfonium salt or diaryl
phosphonium salt.
Examples of the above diaryl iodonium salt include
diphenyliodonium tetrafluoroborate, diphenyliodonium
25 hexafluorophosphonate, diphenyliodonium
hexafluoroarsenate, diphenyliodonium trifluoromethane
sulfonate, diphenyliodonium trifluoroacetate,
diphenyliodonium-p-toluene sulfonate,
4 -methoxyphenylphenyliodonium tetrafluoroborate,
30 4-methoxyphenylphenyliodonium hexafluorophosphonate,
4 -methoxyphenylphenyliodonium hexafluoroarsenate,
4 -methoxyphenylphenyliodonium trifluoromethane sulfonate,
4 -methoxyphenylphenyliodonium trifluoroacetate,

4-methoxyphenylphenyliodonium-p-toluene sulfonate,



crnnanylrdenrc acid, coumaric acid and unbellic acid. 25 Qut of these
organi ¢ aci ds, allphatlc di carboxylic acids are preferred, and nal onic
acid, adipic acrd itaconic acid, citraconic acid, fumaric acid and
nesaconic acid are particularly preferred as the aliphatic carboxylic acid
from the viewpoints of alkali solubility, solubility in a solvent 30 which
w il be described herei nafter and the pre%%ntion of a stain or the film

resi due on t stra reenin ayer .of an, unexposed portion.
A omat 1o di cabolaTT e hcpaty gyt £ 8RPh &Y Bhe o PRoYERLR S

particularly wietertedt Bst{hehehenylogoatimchakaFnhbgosasbayyki, c acid. 43
The above organic acids may be used alone or in_  _conbination of two or nore.

The anount ofb%ﬁé40¥§§ﬁrbu iehegyht bpdpabuy triflypremerbase nore
ferably 1 . r.adi t
pref erably %%ﬁ @%téesﬁlQ?&ege?ﬁ-BH€6gﬁﬁ%ﬁg%?a6§§h?th“ sensi tive

conposi tion. € anmpunt o e or arger than 15 wt% the
adhesi on &f ttheifbuordacevhveeantiayer to the substrate may | ower. The above

organi ¢ am no, conpound i s era an aliphatic¢ am ne henyl

gr oup- contarh?h@ngnrﬁethgﬁgﬁgpﬁ?nyggl aﬁgfuﬂnB SﬂiHﬁnﬁrSHngEaFﬁe nol ecul e.
Exanpl es of the aboyfaﬁﬁlégwef<%Haﬂamevene&adeylneaeéeﬁgha)earulﬁﬂ&ﬂeéesuch
as n-propylam ne, i-propylam ne, utyl am né, i-butyl am ne,

sec- butylanln@rlphehvlyuéﬁbneumntpénaﬁﬂuﬁrﬂborﬁtﬁexyranhﬁeylﬁuﬁépnyhmnlne,

I d
- dodecy! ant re R b bIgReR)PeRRReE S T EF AP EGer BRERGRENRE,

3- net hyl aycl ohexyf anbheardenet 8yl ex¥cpnbsa ybamtaﬁlumZt@&myh@yehehe&hbanlne
3-et hyl cycl ohexyl am ne and.  4-ethyl cycl ohexyl am ne; di (cycl o)al kyl am nes

such as 20 me$h feeﬁyeaniﬁéphanﬁrﬁyr RPAEM RELRYHATPREBYRERT ne,
et hyl n-propyl ap gisﬂ PR M&- —Eglaghe er@pxgearne di - n-butyl am ne,

di -i-butyl am ne, lﬂy am nhe lﬂy am ne -n- pentyl am ne,
di - n- hexylanlmemethexhyheypldhphyhghsnefoaubmltyttaﬁémykabbmetand 25

dlCyCtheXylan1methoxyéh¥ ﬁXh@T&Q??oﬁESﬂ ﬁexafluorophosphonate

15 4-methoxyphenyldiphenylsulfonium hexafluoroarsenate,
4-methoxyphenyldiphenylsulfonium trifluoromethane
sulfonate, 4-methoxyphenyldiphenylsulfonium
trifluoroacetate,

4 -methoxyphenyldiphenylsulfonium-p-toluene sulfonate,

20 4-phenylthiophenyldiphenylsulfonium tetrafluoroborate,
4-phenylthiophenyldiphenylsulfonium hexafluorophosphonate,
4-phenylthiophenyldiphenylsulfonium hexafluorocarsenate,
4-phenylthiophenyldiphenylsulfonium trifluoromethane
sulfonate, 4-phenylthiophenyldiphenylsulfonium

25 trifluorcacetate and
4-phenylthiophenyldiphenylsulfonium-p-toluene sulfonate.

Examples of the above diaryl phosphonium salt include
(1-6-n-cumene) (n-cyclopentadienyl) iron
hexafluorophosphonate.

30 Out of these onium salt-based compounds,
diphenyliodonium hexafluorophosphonate and
triphenylsulfonium trifluoromethane sulfonate are
particularly preferred. The above onium salt-based

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



di et hyl et hyl am ne, net hyl di et hyl am ne, triethyl am ne,

di met hyl n- propyl ani ne, di et hyl n-propyl ani ne, net hyl di - n- propyl ani ne,

et hyl di - n-propylam ne, tri-n-propylamne, tri-i-propylan ne,
tri-n-butylamne, 30 tri-i-butylamne, tri-sec-butylamne, tri-t-butylam ne,
tri-n-pentylam ne, tri-n-hexylamne, dinethylcyclohexylam ne,

di et hyl cycl ohexyl am ne, nethyl di cycl ohex Lam ne, et hyl di cycl ohexyl am ne and
tricycl ohexyl am ne; no cl o) al kano| am nes such as .44 2-ani noet hanol ,

3 i no- 1< propanol | WHEANHi o8 R A0 “BR0ES BHESRARG 5 fstd d8°LhE
5-aninO-l-penFna@bpo@yagkmaakiBQXﬁmptia@@ﬂj&:aﬁbqgrésénﬁﬂﬂﬂvyﬁﬂﬂﬂﬁ, dhe
(cycl o) al kanol am nes such as  di et hanol am ne, di-n-propanol am ne,

di -i - propanol anPHet Sf dibe-PutuhAsEh Rasell compamsolignPreferably 0.01

di - n- pent anol api L5 | am L{4= hﬂnp ;
tri(cyclo)alkgﬁgﬂgﬁ?ﬁggigﬁgﬁ{ggef??%%ﬁgﬁg g%?%quygbﬁgﬁﬁggg%a 0 g%?ﬁ%f

tr | -i-pr omanopantmeular[iy-plr@fmzaalblzarﬁ ne,20 rpalit_-sblbyawelight reg sdd on 100

i no cycl o) aPRAREA1E L EE LRSS o LpaReHES () oF tHe Foal
2-am no- 1, 3- ppepanefbol funttaBhi-horomet aRG0E0é mchFT@-iordribrbaBRdROl |,
4-am no- 1, 2-cycl ohexanedi ol , 4-am no-1, 3-cycl ohexanedi ol, 15

3-di et hyl ani Wben, Pheramauiredicd] the3onien Hd Hivibasad zonmspumskdisobpal lex
2-di met hyl am pp- 1, 3- propanedj ol _an 2-diet hyl am no+1l. 3-propanediol.; am no
group-contain?ﬁan cy§ﬁ0§$Egn%9n¥§ﬁ§H8Vsgguéﬁ¥a§elaéﬁ%%§ggéloﬁeﬁg;ﬁéh 4

met hanol ,120 4oaBirnecyekepratrang aepheaeterhinginocyekebiexanernpabaash,

4- am nocycl ohexane net hanol, 4-di et hyl am nocycl opentane nethanol,
4- di et hyl am nBE§cFBpeREARBLREENSHELTT BYJRHRPRM &ni nBRGEI BRexameuREt Afinol

and 4-di et hyhag;ee%éﬂmwgggtg% R0l ghangnank 8pkaE Bl idg %éﬁii flgysuch

as -al ani ne, 2-anmi nobutyric d, -amobutyric acid, 4-am no tyrlg aci d,

2- am noi sobut fail¢ affdfro®- ahensiubsbutyei duading, d2vartopoealteri ¢ aci d,

15 - additives -

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

The above additives include an organic acid, an organic

20 amino compound (excluding the above hydrogen donor) , a curing
agent and a curing aid.

The above organic acid and organic amino compound serve
to further improve the solubility in an alkali developer of
the radiation sensitive composition and further suppress the

25 production of the residual undissolved product after
development.

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

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

acid; dicarboxylic acids such as oxalic acid, malonic acid,



S- anlnovalerlc acid, 6-am nocaproic acid, 1-am nocycl opropanecarboxylic
acid, 30 1- anlnocyclohexanecarboxyllc aC|d and 4-am nocycl ohexanecar boxylic
acid. The above phenyl group-containing amne is, for exanple, a conpound
having an am no group directly bonded to a phenyl group, or a conpound
havi ng an am no group bonded 45 to a phen I group t hrough a carbon chai n.
Exanpl es of the phenyl group containing a i nclude aromatic am nes such
as aniline, 2-nethylani yl an 4- neth an

PRSP BNt SECRAL VPR Lt e pr%§§7ﬁ>aﬁ.f‘?h BEREBaE, PEARY | ne.

4-t-butyl ani | dueeric naphd hyd s dfe  &c @p hddtyd @i naacldJ\l -k et vy | & dij ne,
N, N-di ethyl ani | i ne and 4-nethyl-N, N-di et hyl ani ] i ne; am nobenzyl al cohol s

such as 2- afieigbelpglonteiedid, stByH Reben:§Iacidbofidhet by lmadenasmey |
al cohol , 4-di ﬁ% gﬂ@f zyélg!c ggf?ﬁggh%fsg&g Hybagbggbenzyl al cohol

and anlnophen - am nop eno m no enoI am nophenol ,
4- d|nethyBan1mmm&mﬂmxamemhdaﬂ%@xyyianaun@henb&coﬁht atitihesétoaganic anino

conmpounds, 15 np o(c clp alka nlnes and, anm n (cgclo al kanedi.ol s are
preferred, aﬁHz %%% a$%+ %M?ﬁbc a%?%p%ﬂglm S8c ﬂ?ﬁanlﬂénPQ ol ,

3-am no-1, 2- W%ﬁg@@yllc Za@miélos\lcﬁ 24 opaNeghied 1 AP &-28 & 0- dodn bt @nedi ol

are partlcularly preferred as the aliphatic am ne onlthe 20 Vi ewpoi nts of
sol ubi lity irreidorneéntamplheront ¢|adeddescri bed hereinafter and t he

prevention of a st . i r
screening | ayer of a]!‘an %rri\)é)&%o %]nmo{it%hg& 9 ?ntpanlo Jhléitélgs% a?‘é’ pre (e:rlrgeds and

2- am nophenol for %mpwhe@od:ompduﬂdamnm@eao&:aaboxpargroupadhyeoteifer red
25 as the phenyl _group-contai njng am ne. The above curing agent is a
conponent whiRFFeACES i PRENYL c3F PRy | OFr BUPABRGKYE 1 Gna6ket BA¥1RING

cont ai ned 11 EboRl il o56! bbhaed °8b s (Blehfn CHEGubNENaLIEH! a5BhuBLG T esi N

The curing agent an epoxy
chain.

Examples of the phenyl group-containing carboxylic

15 acid include aromatic monocarboxylic acids such as benzoic
acid, toluic acid, cuminic acid, hemellitic acid and
mesitylenic acid; aromatic dicarboxylic acids such as
phthalic acid, isophthalic acid and terephthalic acid;
aromatic polycarboxylic acids having 3 or more carboxyl

20 groups such as trimellitic acid, trimesic acid, mellophanic
acid and pyromellitic acid; and phenylacetic acid,
hydroatropic acid, hydrocinnamic acid, mandelic acid,
phenylsuccinic acid, atropic acid, cinnamic acid,
cinnamylidenic acid, coumaric acid and umbellic acid.

25 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

30 which will be described hereinafter and the prevention of
a stainor the filmresidue on the substrate or 1ight screening
layer of an unexposed portion. Aromatic dicarboxylic acids
are preferred, and phthalic acid is particularly preferred

as the phenyl group-containing carboxylic acid.



30 or an oxetane conpound. The above epoxy conpound is preferably a

pol yfunctional epoxy conpound as exenplified by aromatic epoxy resins such
as bi sphenol A epoxy resin, hydrogenated bisphenol A epoxy resin, bisphenol
F epoxy resin, } 46 hydrogenated bisphenol F epoxy resin and novol ak epoxy
resin; alicyclic epoxy resins, heterocyclgc epoxy resins and other epoxy
resins such as glycidyl ester-based resin%, glycidyl am ne-based resins,

epoxyl ated oil; an (oJ¢! e i bye fith e resins,
epoxyl at ed productST%% ﬁ?%d?gg%g%éo%g%%¥yﬁ%?ngeg%§9Ig?ééepggdggts of

i soprene (coypobynetson(od) pebyoerwooé.gl yci dyl group-containing

unsat urated conpounds, and triglycidyl isocyanurate. An 0oX .
gr oup- cont ai ni ng un ?u?%?%ﬂtc%#pﬁﬁﬁd°¥%a%} oacig b?ePE?Egﬂaééytﬁé Whéve

epoxy conpoungy BSsEXeiPtd fhRdrdyab D) Yiad Gty (OPRlRIAC Klsdlde on3t ieeRRYYRUL VI
(meth)acrylate, 6, 7-epoxyheptyl (neth)acrylate, o-vinylbenzyl glycidyl
et her, m\b nyraddhayloyl sendyrivehepmpAadipionny| Beenythe gaponay| o€t hbe. 15

The above oxefane ¢ und _i e I 2O, tional t ape_corpound
28 exempli 11 o0 BT Bl DT ST S B L Ao ids “er il gf SR PERGRE”
carbonate, btsdseeanyhyadi pat ehebsabxeiranyl mhgr ephihal ate, bi soxet anyl

p- xyl yl ene di carboxyl ate and bi soxetanyl 20 1, 4-cycl ohexanedi car boxyl at e,

and” hi gh nol ecul ar TRf ghPOVe oRHBARES WERCaSCHRCBRAL ARePEEREFAPIL¥IEBr oduct
of phenol no [ S%RQ] i : 0 - avi ng
an oxet ane ri%gigg?ggﬁuggﬁﬁgféf |nﬁmgﬁgq% p§¥§ﬁ%§9h?%f%§a”%hgagggg|?Eer

(BlI') has lan okXetaheonengmshpugtronp andtB8® mallesubel.ow t he category of an
oxet ane conpound as_a cuiing ound_havi ng both in oxet ane ring

agent.. A co !
structure and an UufrSaTH ﬁ?eafdgﬁﬁlﬁbﬁgﬁdgfép ?Ebcp?@gﬁ?réﬁc YdEhe oxet ane
conpound, as gR¥AEREVELEHaDKyIBRIABEVEUEKERANE -PRoBLURAied, 30 conpounds.

i-propylamine, n-butylamine, i-butylamine, sec-butylamine,
t-butylamine, n-pentylamine, n-hexylamine, n-heptylamine,

15 n-octylamine, n-nonylamine, n-decylamine, n-undecylamine,
n-dodecylamine, cyclohexylamine, 2-methylcyclohexylamine,
3-methylcyclohexylamine, 4-methylcyclohexylamine,
2-ethylcyclohexylamine, 3-ethylcyclohexylamine and
4-ethylcyclohexylamine; di(cyclo)alkylamines such as

20 methyl-ethylamine, diethylamine, methyl-:n-propylamine,
ethyl-n-propylamine, di-n-propylamine, di-i-propylamine,
di-n-butylamine, di-i-butylamine, di-sec-butylamine,
di-t-butylamine, di-n-pentylamine, di-n-hexylamine,
methylcyclohexylamine, ethylcyclohexylamine and

25 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,

30 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



These'curing agents may be used alone or in conbination of two or nore. The
dnmount of the curing agent is preferably 30 wt% or |less, nore preferably 20
wt % or | ess based on the solid 47 content of the radiation sensitive
conposition. Wien the anount of the curing agent is larger than 30 wm %,
the storage stability of the obtained ra iation sensitive conposition may
| ower. 5 The above curing aid is a conpon fit whi ch pronotes a curing

reaction by the,gyp0gnagent ?¥a@E98199 Qbﬁgnéﬁ ?9§§Xnog n%&o%%%kﬁf oxetane

ring of the above cuUring agén e cur ng ai
pol ycar boxyl i ¢-amiflo- 1pbhyaabboxyLhmlaohydpedeanamln6 eoipound hexamndar ma

acid 10 generator. Exanples of the %yc I|c aC|d i ncl ude the above
compounds hav?ﬂ@‘ﬁwﬂnﬁﬁor&nqy 7 6ﬁp O)GFLRane LaRe s SHGEnRE

aci ds, and exaﬂgkﬁéneiahhﬁeanumoncggggaﬂelamghededltEe p2BRUR AL %@ﬂé=aﬂ1n0
conpounds 15 Exanpl e of the above pofycarboxylic anhydride incl ude

aromatic ﬁblydarbokytanOQamyUeud@s subhtasopamhnei cdi amtpentarolapinael litic
anhydride, trimell]j tIC a benég%henonetetracarboxyl|c

R T T L R e R N Pt A S

anhydride, suggintgcaBhykhfelamiheacetct aBhy#hikedaancdadgeenyl succinic
anhydride, tricarballylic anhydride, nualeic anhydride and

1,2,3,4- butanéfétﬂa@é@ﬁé%?ﬂﬁ@lnﬁvaﬁﬁyd#raéopanpé?wﬂﬂé pol ycar boxylic

anhydri des suehy raﬁyaﬂ@éﬁﬁ%ﬁﬁ?ﬂgthﬁkgc aBU¥9§bg§21

3,4-dinethylte ropht ic an ride cy¢l opent anetri car boxylic
anhydri de,o 1t2;4nepehohamaamnnecatbmxmkhexanbydmude and
cycl opent anetetr

anrboiégic di F édrlde and
1, 2, 4, 5- cycl ohB%AReF¥E 3#5893 RR1BRanAPARPAEY CLel BLk3pegiBds- E¥Rbaffi ng
carboxyllc anﬂygﬁhﬂés15§Cﬁr6§aﬁéﬁibﬁﬂez QEXBQleBSbEbgﬁhbHE%He anhydride and

glycerin tristrinellifate anhydride: d epoxy resin curing agents

4-amino-1,2-butanediol, 4- amlno 1,3-butanediol,
4-amino-1,2~cyclohexanediol, 4-amino-1,3-cyclohexanediol,

15 3-dimethylamino-1,2-propanediol,
3-diethylamino-1,2-propanediol,
2-dimethylamino-1, 3-propanediol and
2-diethylamino-1, 3-propanediol; amino group-containing
cycloalkane methanols such as 1-aminocyclopentane methanol,

20 4-aminocyclopentane methanol, l-aminocyclohexane methanol,
4-aminocyclohexane methanol, 4-dimethylaminocyclopentane
methanol, 4-diethylaminocyclopentane methanol,
4-dimethylaminocyclohexane methanol and
4-diethylaminocyclohexane methanol; and aminocarboxylic

25 acids suchas fB-alanine, 2-aminobutyric acid, 3-aminobutyric
acid, 4-aminobutyric acid, 2-aminoisobutyric acid,
3-aminoisobutyric acid, 2-aminovaleric acid,
5-aminovaleric acid, 6-aminocaproic acid,
l-aminocyclopropanecarboxylic acid,

30 1l-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



commercially avail abl e under the trade nanes of Adeca Hardener EH 700 (of
Asahi Denka Kogyo K K.), Rikacid HH (of 48 Shin Nippon Rika Co., Ltd.) and
WMH 700 (of Shin N ppon Rika Co., Ltd.). Exanples of the above thermal acid
generator include sulfoniumsalts (excluding triaryl sulfoniumsalts 5
enunerated for the above photopolynerizatign initiator (D)),
benzot hi azonium salts, ammoni um salts, phé phoni um salts, sulfonate
conpounds, sulfonim o] d i az n npounds. Qut of these,
sulfoniunlsalté,gb€h§§¥%igggﬁpuﬁp§§g?gsg & %%%a?gaggﬁpounds, sul f oni i de
conpounds and 10 diRzanpléansf cheppbedyl aymoyp-ef@itraeihidhardey énslihifieni um

salts include al kyl sulfoniumsalts such_as 4-acetophenyl di.net hyl sul foni um
hexafluoroant?ﬁBﬁ%Fé? ﬂmé8§§o§95heﬁﬁlBPﬁ%PH§P33FPGF£QﬁP &F-uor oar senat e,

15 di net hyl - 43 (hepayh axyeanbonyl ey hphany hsukfl oni-uwmn hexahliyer oanti monat e,
di met hyl - 4- (benzoyl oxy) phenyl sul f oni um hexaf | uoroanti nonate,  di met hyl - 4-
(benzoyl 0%8y) phenybsabyéanaminexatl-dopyepyenaid in2) 4na-butylaniline,

di et hyl - 3-chl oy o: 4: to henyl i .hexaf,| uar t il.-monat e;
benzylsulfoniﬁﬁﬁégPnggﬁééxgg’ %é%%gﬁggkﬁy %gxyp é#%P%% %Fgﬂpfbnium
hexaf | uor oant Nimrat AethgNaytii4nby dNoNyahesnlranAY K sl hewd um

hexaf | uor ophosphate, . 25 4-aceto§ﬁphenylbenzy met hyl sul f oni um

hexaf | uor oant #nBRERE]L -Np¥ndimezhydeRadypRe ngn PRGN 3] fkrehrls such as

hexaf | uor oant yn akg ZXH'%h th L-ﬁr V{2 (o)'4 hg | et hyl sul f oni um
hexafluoroant?ggﬂa%ePe§89genz§I-gﬁéh o?o}g-ﬁygr%gypﬁéﬁgﬁﬂéthyIsulfonium
hexaf | uoridar sératnénabdnzginaf kohphenzydithehhgil any pobeylzyat aylcoioflo @indm
hexaf | uor ophos

te; di benzyl sul foni | t h.
G banzy - 4y A 06 ERERITSHPPERENh ReCATPac: B4 ARdARERenols such as

2-aminophenol, 3-aminophenol, 4-aminophenol,

4-dimethylaminophenol and 4-diethylaminophenol.
Oout of these organic amino compounds,

15 mono(cyclo)alkanolamines and amino(cyclo)alkanediols are
preferred, and 2-aminoethanol, 3-amino-1l-propanol,
5-amino-1l-pentanol, 3-amino-1,2-propanediol,
2-amino-1, 3-propanedicl and 4-amino-1,2-butanediol are
particularly preferred as the aliphatic amine from the

20 viewpoints of solubility in a solvent which will be described
hereinafter and the prevention of a stain or the film residue
on the substrate or light screening layer of an unexposed
portion. Aminophenols are preferred, and 2-aminophenol,
3-aminophenol and 4-aminophenol are particularly preferred

25 as the phenyl group-containing amine.

The above curing agent is a component which reacts with
a carboxyl group and/or an oxetane ring contained in the
alkali-soluble resin (B) to cure the alkali-soluble resin.
The curing agent is, for example, an epoxy compound

30 or an oxetane compound.

The above epoxy compound is preferably a
polyfunctional epoxy compound as exemplified by aromatic
epoxy resins such as bisphenol A epoxy resin, hydrogenated

bisphenol A epoxy resin, bisphenol F epoxy resin,



49 di benzyl - 4- hydr oxyphenyl sul f oni um hexaf | uor ophosphat e,

4- acet oxyphenyl di benzyl sul f oni um hexaf | uor oant i nonat e,

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

di benzyl - 3- chl or 0- 4- hydr oxyphenyl sul fonium 5 hexaf | uor oar senat e,

di benzyl - 3- met hyl - 4- hydr oxy-5-tert-butyl phenyl sul foni um

hexaf | uor oanti nonat e and benzyl - 4- net hoxybenzyl - 4- hydr oxyphenyl sul f oni um
hexaf | uor oph , ' e e&ﬁﬁéy ' : AS
p-chlorobenzgﬁpgﬁﬁgﬁ?ggggagﬁéﬁﬁggﬁyﬁsuIf n%%%#ﬁ%ﬁ&gﬁ?ﬁ§%%§ﬁ¥%ﬁgﬁg§£?ﬁ'

p- ni t r obenzyl atiibydi b gy nestimgd, shet enpawe Lhexep dxip ruswittisrenst ether

p- chl or obenzyl - 4- hydr oxyphenyl net hyl sul f gnium_ _15_hexaf | uor gphosphate

D it robenzy! SBEETOT T8 (b A ReR Y S PLGET BAF G, “REXarF U9 EaAt ronat e,
3, 5-di chl or obghzie-BaBydr ¥y phenykpekhyhselif enlymanfeyabhiaaeadt i nonat e and
20 o-chl orobenzyl - 3-chl or 0- 4- hydr oxyphenyl met hyl sul f oni um

hexaf | uor dant $abREEE1VFROALBIRSH PR OLYii B2 DR M SRP¥Elakedugsoducts of
benzyl benzot hy ! S 3: z ' [ :

noxat | uor oant Paohat SReo8LhT BUTUnBEe, CRORTLAPEN RLOUREER, U deshacae

3- benzyl benzot boppobjmeaxrset (ad) polgherat of glycidyl group-containing
3-(p-nethoxybenzgl%benzothiazoniHn1hex fluor antinﬁnate,

3- benzyl - 2- netR§RERF BbEHZ6PHPAYBAP unfRExSF FEOY AR md RRE¥ANEKA S benzy! - 5-
chl or obenzot hi azoni gine %x@@%ﬁ&ﬁ#ﬂﬁéﬁﬁéiﬂPﬂ@h%séE@%a%QQN@oﬁﬁbﬁﬁ&%kﬁa?QHPOUnds
i ncl ude benzoin tosylate, ™ a-nethyl ol benzoin tosyl ate, a-nethyl ol benzoin

n- oct anedd f opaeEerpgdogal tbet abever ePPHYr onwphandsubforaemplifded by

pyrogalloltrlgigggg§£u &8EH5Q8%§T§§g[fQvgtgﬁbxybutyl (meth)acrylate,

6, 7-epoxyheptyl (meth)acrylate, o-vinylbenzyl glycidyl

ether, m-vinylbenzyl glycidyl ether and p-vinylbenzyl
glycidyl ether.

15 The above oxetane compound is preferably a
polyfunctional oxetane compound as exemplified by low
molecular weight compounds such as bisoxetanyl carbonate,
bisoxetanyl adipate, bisoxetanyl terephthalate,
bisoxetanyl p-xylylene dicarboxylate and bisoxetanyl

20 1,4-cyclohexanedicarboxylate, and high molecular weight
compounds such as an oxetane etherified product of phenol
novolak resin and (co)polymer of an unsaturated compound
having an oxetane ring structure (excluding the copolymer
(BI)). The copolymer (BI) has an oxetane ring structure and

25 falls below the category of an oxetane compound as a curing
agent.

A compound having both an oxetane ring structure and
an unsaturated double bond is also preferred as the oxetane
compound, as exemplified by the above oxetane unsaturated

30 compounds.

These curing agents may be used alone or in combination
of two or more.

The amount of the curing agent is preferably 30 wt¥%

or less, more preferably 20 wt% or less based on the solid



pyr ogél l ol tris(methanesul fonate) and

ni trobenzyl -9, 10- di et hoxyant hr acene- 2- sul fonate. The above sul foni m de
conmpounds include 5 N-(trifluoromethanesul fonyl oxy)succi ni m de,
N-(trifluoronethanesul f onyl oxy) bi cycl o[ 2. 2. 1] hept - 5- ene- 2,

3-di car boxyi m de, N-(10-canphorsul fonyl ox %succi ni m de,
N-(lO-canphorsquonyIoxy)bicyclo[2.2.1]he% -5-ene-2,3-di carboxyi m de and
10 N[ (5-met hyl - 5- car boxypet hanebi cycl o[ 2. 2.1} hept-2-vyl ). .

sul fony! oxy] SERRFRRH b Cihe P aRg0Lt ARasehethane. EompaahaLomcl tRen the

bi s(cycl ohexaggsuhf @y bhdi @zpiky hapmt ibi B{tgdrtpasubbdonyd ) dhazesethgee and
15 bi s(1, 4-di oxaspiro[ 4. 5] -decane-7-sul fonyl )di azonmet hane. Qut of these
thermal aci d fenethibysof becebbaiphenyrdidet ol | Sensdbhivign composition
hexafluoroars&agtfowepenzyl-4- hydr oxyphenyl met hyl sul f oni um

hexaf | uor oant i nbnate,” 20 4- acet oxyphenyl benzyl net hyl sul f oni um

hexaf | uor @ant i nonatehe abdvenzydrihrd\adrdplzeny bsnbboerntnwheéxaf promoanti aonat e,

4- acet oxyphenyl benzyl sul f.oni um hexaf | uor oant i
3- benzyl bonz ot i LS IHEARHEERPY Udio SHELREIAAE R

N-(trifluorongtbapesHbferybeyanbcyehgl 3£2thkhgpbva- 02149 agent .

2, 3-dicarboxyim de are particularly preferred. The above Curing aids may be
used alone or in cBaivainghasfl isw for eveaeplahe amBysardoxyidccaciag ai d
is preferably 15 Wt % or_ -les re.preferably 10 wt-.16_or .| ess-based on the
sol [ cont ent POLeCar Pt SatapTBkEaBhor i o8 Sotbelh Br HRERSEne Catount  of
the curing ai gehsrhasger than 15 wt% the storage stability of the obtained

radi ation sensitive conmposition may |ower  or_the formed colored | ayer may

fall of f from the BXaEptes©f §hei Rgluesebepreiat.acid iagdiude, Efeotheyet han

t he above additj 86| U8, bSPE hS RN G sUE e, pi

derivative or&§%¥§%apgpigneﬁ?tger€€ative? e.%i? g”%%g%%?hgﬁ?ﬁé?%§§%%Y%e
organic acids, and examples of the amino compound include

nat e, .
Y ring-opening the epoxy

the above organic amino compounds.

15 Example of the above polycarboxylic anhydride include
aromatic polycarboxylic anhydrides such as phthalic
anhydride, pyromellitic anhydride, trimellitic anhydride
and 3,3’ ,4,4’ -benzophenonetetracarboxylic dianhydride;
aliphatic polycarboxylic anhydrides such as itaconic

20 anhydride, succinic anhydride, citraconic anhydride,
dodecenylsuccinic anhydride, tricarballylic anhydride,
maleic anhydride and 1,2,3,4-butanetetracarboxylic
dianhydride; alicyclic polycarboxylic anhydrides such as
hexahydrophthalic anhydride,

25 3,4-dimethyltetrahydrophthalic anhydride,
1,2,4-cyclopentanetricarboxylic anhydride,
1,2,4-cyclohexanetricarboxylic anhydride,
cyclopentanetetracarboxylic dianhydride and
1,2,4,5-cyclohexanetetracarboxylic dianhydride; ester

30 group-containing carboxylic anhydrides such as ethylene
glycol bistrimellitate anhydride and glycerin
tristrimellitate anhydride; and epoxy resin curing agents
commercially available under the trade names of Adeca

Hardener EH-700 (of Asahi Denka Kogyo K.K.), Rikacid HH (of



derlvatlve filler such as glass or alumna; polyner conpound 5 such as
ponV|nyI al cohol , pol yet hyl ene gl ycol nonoal kyl ether or
pon(quoroaIkylacrylate); noni oni ¢, cationic or anionic surfactant;
adhesi on accel erator such as vinyl trinethoxysilane vinyl triethoxysil ane,
vinyl tris(2-methoxyethoxy)silane, 10

N- (2- am noet hyl ) - 3- anlnopropylnethyldlnethoxy5|lane

N- (2- ami noet hgh) n 3w AFHERREDRY Idd | MekBO%Yshham@- 700 (of Shin Nippon Rika
3-am nopropyl tri et hoxXysil ane, 3- egC|doxypropyItr|nethoxy3|lane

3- egC|doxypr69yLnétﬁde|nethoxy5|lane
2-(3, 4- epoxycyclohe#%é%g@%gléfl étg88§§(:'g%mal ac1thene tor include

3-chl or opr opyl net hy oXYysi ane or opr opy oxyS| ane,
3- et hacryl oykakypnopwl saloet Hexyiuddng eatriaryl sulfonium salts
3- nmer capt si | ane; antjoxidant such as

| h
2, 2'-thio%fg?Q%H%%%gggéﬂﬁ%%ﬁpﬁﬁﬁﬂﬁﬁ??oBPP°§Y@eHFZ?tBBPfﬂﬁﬁéﬁﬁordP?PaV|oIet

||9ht absorbeEeﬁHBEh?ﬁzoglﬁ% Labuty! apmBBL M = 319¥drﬁﬁ¥gﬁﬁ8ﬁhhm Balts,
chl orobenzotriazol e or al koxybenzophenone; coheS|on i nhT bitor such as

sodi um pol yacsyllaoaatambrhmmndads@étfozlamgdﬁecrqnpoms@srarahdlazomethane

1,1 bi | oh 5 | . . .
2. phenyl azo. - RBBROGS, A6 vtk IR cPUREPPEPE S25Py REDTAER 2GPRLHBN

sensitive conpastki OBquanB.Qé”bBﬁlp@una@ celioresiminer compo@de esent
i nvention conprises the above conponents (A) to (D) as essential conponents

and opti orfal | jiagpEesbate S9APOURES axe P¥eferaedl-ly nixed with a sol vent
to b d ted
0 be prepared as arhlL Ul LO0PPSAI LAY %;@&f&hgﬁ%fﬁﬁ%ﬂ@ Jﬁfi\gﬂsc e

and used as far as I Sperses or sso ves 0 (D
and additi vesuchnati tubicegobhenyadiaeictuylsedfioniver conpositi on, does not

react wth these onents and _has suitable volati |l es of the
sol vent incIuaﬁx?ggggf89E§F@ﬁga§cho? aﬂ%ﬁ%%YR??“Xiﬂé?@ggﬁiﬁgignE%HWIene
gl ycol nonomehhyhrehBebarsenate,
15 dimethyl-4- (benzyloxycarbonyloxy)phenylsulfonium
hexafluoroantimonate,
dimethyl-4- (benzoyloxy)phenylsulfonium
hexafluoroantimonate,
dimethyl-4- (benzoyloxy)phenylsulfonium hexafluoroarsenate,
20 and dimethyl-3-chloro-4-acetoxyphenylsulfonium
hexafluoroantimonate; benzylsulfonium salts such as
benzyl-4-hydroxyphenylmethylsulfonium
hexafluoroantimonate,
benzyl-4-hydroxyphenylmethylsulfonium hexafluorophosphate,
25 4-acetoxyphenylbenzylmethylsulfonium hexafluoroantimonate,
benzyl-4-methoxyphenylmethylsulfonium
hexafluoroantimonate,
benzyl-2-methyl-4-hydroxyphenylmethylsulfonium
hexafluoroantimonate,
30 benzyl-3-chloro-4-hydroxyphenylmethylsulfonium
hexafluoroarsenate and
4 -methoxybenzyl-4-hydroxyphenylmethylsulfonium
hexafluorophosphate; dibenzylsulfonium salts such as

dibenzyl-4-hydroxyphenylsulfonium hexafluoroantimonate,



et hyl ene gl ycol nonoethyl ether, ethylene glycol nono-n-propyl ether,

et hyl ene gl ycol nono-n-butyl ether, diethylene glycol nononethyl ether,
di et hyl ene glycol 10 nonoet hyl ether, diethylene glycol nono-n-propyl

et her, diethylene glycol nono-n-butyl ether, triethylene glycol nononethyl
ether, triethylene glycol nonoethyl ether, propylene glycol nononethyl

et her, propyl ene glycol nonoethyl ether,48ropylene gl ycol nono-n-propyl
ether, 15 pro en | yc - n- i_Qr I | yeal
monomet hy! - et REPEREY Brie0VaReRgPheny iundbhibn HeRatitogBirdtite ) e
mono- n- pr opyl 4etbet oxgpheapiiebenglyeall forpum hehufyhogbhart i monigpegpyl ene
gl ycol nononethyl ether and.  tripropyl ene glycol nongethyl ether;
(pon)aIkyIen@léF?EBﬂ‘éomﬁﬁﬁééVE§Pn¥ Rt EQRduBy X fdNoxo2BTATIEFES! ycol
nononet hyl  efk tat vhe .et her acet ate,

di et hyl ene g|gganﬁgﬁoﬁeﬁﬁiﬁggthe§9§%§¥gﬁgfﬂg?ggggﬁéﬁ§% gl ycol nonoet hyl
et her acetfat ehepabpybenargeypebk, nononet hyl ether acetate and propyl ene

gl ycol nonoet et her _acetate; 2 t her ether uch_as di et hyl ene gl ycol
i vethyl ot nef befratha fBRE YTy 45 PY APy SeLRYE -BRur PRSI ERE 1t o
di et hyl et hernardftabrabydiabuaan; akat ones such as nethyl ethyl ketone,
cycl ohexanone, 2-heptanone and 3-heptanone; al kyl lactates such as nethyl
| act ate and ePAPPYladtmesho3gbenawl -4shydsoxypheayleuhflonium

2- hydr oxy- 2- i >t noxy ' t I
3-nethoxyprogﬁ%gékgp8gﬁgﬁﬁéﬁh§P§?H%%éﬁ%%%ﬁ%ﬁggggi%Eh%p%fﬁggﬁ%§¥g}gﬁﬁgﬁ
et hyl etitoxyesnehake, pethybrbypdnayyacehgieoxyphbylylmethylsul fonium

2- hydr oxy- 3- net hyl but anoate, 53 3-net hyl - 3- met hoxybut yl acetate, 3-net hyl
-3 - net hoxybubR§KBEOPPERAPEIMERATE acet ate, n-propyl acetate, i-propyl
acetate, n-bubyh; aeebehsy1lablhbloRoehahginetngkhkehaghe, i-aml acetate,
n- butyl propionate, ethyV 5 butyrate, n-propyl butyrate, i-propyl butyrate,
n-butyl butyrhesafisphphnpymonate, ethyl pyruvate, n-propyl pyruvate,

nmet hyl acet oacetate thyl -acet oacetate and e --0xQbut anoate; aromatic
hydr ocar bons EGSﬁE8§°$8P%¥%éﬁéhﬁgroxyp%enquekﬁyhSU%fonlum

15 hexafluorophosphate,

at e,

p-nitrobenzyl-3-methyl-4-hydroxyphenylmethylsulfonium
hexafluoroantimonate,
3,5-dichlorobenzyl-4-hydroxyphenylmethylsulfonium
hexafluoroantimonate and

20 o-chlorobenzyl-3-chloro-4-hydroxyphenylmethylsulfonium
hexafluoroantimonate.

The above benzothiazonium salts include
benzylbenzothiazonium salts such as
3-benzylbenzothiazonium hexafluoroantimonate,

25 3-benzylbenzothiazonium hexafluorophosphate,
3-benzylbenzothiazonium tetrafluoroborate,
3- (p-methoxybenzyl)benzothiazonium hexafluoroantimonate,
3-benzyl-2-methylthiobenzothiazonium hexafluoroantimonate
and 3-benzyl-5-chlorobenzothiazonium

30 hexafluorocantimonate.

The above sulfonate compounds include benzoin tosylate,

o-methylolbenzoin tosylate, a-methylolbenzoin
n-octanesulfonate,

pyrogalloltris(trifluoromethanesulfonate),



Xyl ene; and ami des and | actans such as N, N-di net hyl f or mam de, 10

N, N- di net hyl acet am de and N-net hyl pyrrol i done. Qut of these solvents,
propyl ene gl ycol nononethyl ether, ethylene glycol nononethyl ether
acetate, propylene glycol nonomethyl ether acetate, propylene glycol
nmonoet hyl ether acetate, diethylene glycal dimethyl ether, diethylene 15
gl ycol nethyl ethyl ether, cycl ohexanone, 2-heptanone, 3-heptanone, ethyl

lactate, ethypy3ogaiheiypieanenatreuori®hhyplutaneshoaspiaeri)gnat e, et hyl

3- et hoxypr opi onat e, __3-net hyl - 3- net hoxybut yl propi onate, n-butyl acetate,

i -butyl  acet aP¥rogaaapil trdeiaes hapegmlifoeseadt éndn- butyl 20 propi onate,
ethyl butyratgscl-oBeayh -BUbY.aleciisithraliblale. Andaldy! pyruvate are
particularly preferre rom the viewpoints of solubility, pignment

di spersibility and Theaahbiki sulfdhemaldeveompbuadss imayude used al one or in

conbi nation 25 of . or e. Further, a high-hoili, sol vent such as
benzy! etH§|_Nééﬁ§%%ﬁgP?ngg%ﬁPeéPﬁéPﬁygegya C&¢SOHES i sophorone, caproic
acid, caprylig-qeidsiloeehat®anebun®eanabxyheneyc1Alcohal]hdhgnzyleacet ate,
et hyl benzoate, diethyl oxalate, 30 diéthyl nal éate, Y-butyrdl actone,

et hyl ene car b@natdicagpepyliaidesalibbohat eavpher Ayl éany gpyyorunciopmédgl et her
acetate may be d i ] ' kbt % Lvent .. Thes Y
& Ri% a R%%Q ﬂﬂ%ég&&gggaglgg%ﬂﬁﬁa.%.ﬁﬁh%?% 5(%n%(§ 3-di

hi gh-boi | i ng sol'vents e u coribi'nati o W0 “or” nore.
54 The anpuntagbokiré¢msdevand i s not particularly limted but desirably a

val ue which ensures that the total anmpunt  of all the conponents excluding

the sol vert of [{RemeEbMp oS- CRERFPIMSLEPEEREICY c3 (8 -50 MtwPtyatildul arly 5

preferably 1oshqug WX 5o A8 M iggwpoi nts of the coatability and
stability of the o yain d radiation sensitive conposition. Color filter 10

The color filter ofThheapoesedtiaznmenhhaor hewmpaundksoiedluldayer forned from
the radiation, senstilvee$amRetho0%1) Yiazomethane,
bis(t-butylsulfonyl)diazomethane and

15 Dbis(l,4-dioxaspiro([4.5] -decane-7-sulfonyl)diazomethane.

out of these thermal acid generators,
4-acetoxyphenyldimethylsulfonium hexafluoroarsenate,
benzyl-4-hydroxyphenylmethylsulfonium
hexafluoroantimonate,

20 4-acetoxyphenylbenzylmethylsulfonium hexafluoroantimonate,
dibenzyl-4-hydrophenylsulfonium hexafluoroantimonate,
4-acetoxyphenylbenzylsulfonium hexafluoroantimonate,
3-benzylbenzothiazonium hexafluoroantimonate and
N- (trifluoromethanesulfonyloxy)bicyclo[2.2.1]hept-5-ene-

25 2,3-dicarboxyimide are particularly preferred.

The above curing aids may be used alone or in
combination of two or more.

The amount of the curing aid is preferably 15 wt% or
less, more preferably 10 wt% or less based on the solid content

30 of the radiation sensitive composition. When the amount of
the curing aid is larger than 15 wt%, the storage stability
of the obtained radiation sensitive composition may lower

or the formed colored layer may fall off from the substrate

during development.



formng a colored | ayer of the present invention. A descriptionis
Subsequently given of the nethod of formng a colored |ayer in the color
filter of the present 15 invention. A light screening layer is optionally
formed on the surface of a substrate to define a portion for formng

pi xels, and a liquid radiation sensitivesgonposition conprising, for
exanpl e, a red pignent dispersed therein i's applied to the 20 substrate and

prebaked to vaporiz : % o] t o] LB il This_coating
filmis then exposéﬁd%gﬁ%gg%a§?%%§tE?%ﬁgghgaéghggo%ggEFQggée ggéﬁa% £h an
al kal i devel ogespepsdoasaidesuands embieieapigmexyosed ipattiven oaf yehéowoat i ng

filmand 25 post-baked to forma red pixel array hayi a pr.edet erm ned
pi xel patternPlﬁﬂéPEagFEEYaFHXeapﬁrﬁcatPoﬁ?pﬁﬁébQEF¥§?%€¥6g§@Fé, o
devel opment agd post 1hakima 1fy khaHidh é@Q‘ségjx‘)Qlﬁﬁh’.‘ﬁh‘} IPE Yot B8RbbLARS

conprising green and bl ue pignents dispersed 30 therein are carried out
i kewi se tSo feunahaagreehypir¥l adcapolanpoadyeltbylpingeldlycody nonasi&ydame

b iall i fil havi ced, d
bi'ue pivel abrape oh pRey (ERubPaREkPhAsPIRLE ot hehThaRE”: RRCABR 0F el <

is not |imtednienibesabgyethntthadpeesent acaverira@dr BhchAalkl adkhymatri x can
be fornmed |ikewi se by using a liquid radiation sensitive conposition
conprising, fbFlBRERPKESIAANG) a¥RYilgkEACLOPEYELdRSY h¥ABYR. The substrate

used to for”‘P£§§Q§~ﬁ89£8&y@tﬁb§?55ﬁ§% X 5 is nade of glass, silicon,
ol'y :

pol ycar bonate, p ester, “aromatic polyam de, polyam de-im de or polyimde.
The substitat eNr#gbembpbeohgll) y3sahjiacpedpld - acshiyllabliee thosyisidameent such

i at i ng.  cputVertramingeh iy Thnas BN BaBeP N Lot ORERGHYRIGoSFti on To apply
the l'iquid ragdighiABpeepgitirietaempasibhan to the substrate, a suitable
coating technique such as spray coating, roll coating, rotational coating
(spi n coating};glycidoxypropyltrimethoxysilane,

3-glycidoxypropyl -methyl-dimethoxysilane,

15 2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
3-chloropropyl-methyl-dimethoxysilane,
3-chloropropyltrimethoxysilane,
3-methacryloyloxypropyltrimethoxysilane or
3-mercaptopropyltrimethoxysilane; antioxidant such as

20 2,2'-thiobis(4-methyl-6-t-butylphenol) or
2,6-di-t-butylphenol; ultraviolet light absorber such as
2-(3-t-butyl-5-methyl-2-hydroxyphenyl) -5-
chlorobenzotriazole or alkoxybenzophenone; cohesion
inhibitor such as sodium polyacrylate; and heat radical

25 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
30 colored layer of the present invention comprises the above
components (A) to (D) as essential components and optionally
the above additives and is generally mixed with a solvent
to be prepared as a liquid composition.

A suitable solvent may be selected and used as far as



slit die coating, bar coating or ink jet coating may be 15 enpl oyed. Qut of
tthese, spin coating and split die coating are preferred. The thickness of
the coating filmafter drying is preferably 0.1 to 10 m nore preferably
0.2 to 8.0 m particularly preferably 0.2 to 6.0 m 20 The radi ati on used
to formpixels and/or a black matrix 1is g | ected fromvisible radiation,
ultraviolet radiation, far ultraviolet radiation, electron radiation and

X-radi ation. t , ~cadi.ati ayi.ng gt f 50 nm
s preferrod s rRtaSEE oF HiEkbIta I AnIBRERERT ) Blo (M B e,
The above al kabdideévekbopmist sty Biethlel yadiaajoe @es s itdlwe compobisadnym
carbonate, so iun1hgdroxide, pohgs I um héproxide, t et anetgﬁ]anqpnium
hydr oxi de, chBPFReC80TE285dWaFahFEYEF0 SPEPRNEILF- o Sgiitable

1, 5-di azabi cygboaf413t9l- 5-nonene. A suitable anpunt of a water-soluble
organi ¢ sol vent such as nethanol or ethanol, or a surfactant may be added
to the abdve al kal i Edeveleperf thieeseduenhdgiiglude dpody) lddydesisl glvicased

ith f [ I d d I ,
vl athehogkah! 05l SRUER, SOV lekalpare by LAY CepgLaprer

devel opment cegHit eaesglizhelcaanoeghlil erhelrs preéfekeakl Wigewal oped at nornal
tenperature for 5 to 300 _sec. The thus obtained color filter of the present
i nvention i sMeRErBrBEYPYeftReror StRYASRES LYK CdnHONSH Nedlityd @&, | i quid

Lt Col or L1 e B e R O o PR T YRS 0 S ay

devi ce ofid hempnesthyl enhkemt i dnetbypenseglilkrelcolooo-hi-prepydf ethemr esent

15 i“Ve”ti°”'d§§tﬁ912§2”85§c83 %g%oggtgﬁtbﬁqgkge%ty%&%kt%bﬁ%%%yg %&k)e
monomethyl ether, triethylene glycol monoethyl ether,
propylene glycol monomethyl ether, propylene glycol
monoethyl ether, propylene glycol mono-n-propyl ether,

15 propylene glycol mono-n-butyl ether, dipropylene glycol
monomethyl ether, dipropylene glycol monoethyl ether,
dipropylene glycol mono-n-propyl ether, dipropylene glycol
mono-n-butyl ether, tripropylene glycol monomethyl ether and
tripropylene glycol monoethyl ether; (poly)alkylene glycol

20 monoalkyl ether acetates such as ethylene glycol monomethyl
ether acetate, ethylene glycol monoethyl ether acetate,
diethylene glycol monomethyl ether acetate, diethylene
glycol monoethyl ether acetate, propylene glycol monomethyl
ether acetate and propylene glycol monoethyl ether acetate;

25 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;

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



of the present invention, a color liquid crystal display device having
excel l ent characteristic properties can be manufactured by using the

radi ati on sensitive conposition 20 for form ng a colored | ayer of the
present invention to form pixels and/or a black matrix on a thin film
transi stor substrate array as descri bed g?ove. The radi ation sensitive
conposition for formng a colored |ayer of the present invention conprises

the above 25;cpapR{pent sméthokppibPylaceessential conponents. Particularly
preferred exanpl es of the conposition are given bel ow. Iegl) a radiation

sensi tive conpoBethyh-BonetbeivhytHlPEePPBAtRayRYLY WRseEiah & he-pPropyl
| kal i - sol ubl | .B | h [ )s diati
alka | -sotu §cé€§£8 (3 roﬁaﬁ{@%éé%té,%a— ? %leggé\:égéf?l-%%etgﬁel) %E?ﬁ%fzé,' ation

sensitive conposrtroh ( orm ng ol or

copol yner (IIn-amydtfobeaste, oheampl eatetatepmmtbetyl oppopbosasei ngthiyl
copolynmers (BIl-1) to (BIl-18 &3% the radiation_sensitive conﬁpsition (1)
or (2) foP 57PUE¥FAFRg B-PEPBY &dPHEYERECwher BFRPY hePHEYYRERet PoRdtY tnonomer

(O is at |eagheopgrachrat PIEDE, FauA. Lebing
trinethylolpr%%%%eggélacrgﬁgié? pentaerthri?g?ﬁ?riacryﬁg%gngh%yruvate'

di pent aeryt hrinebhyb hegbascgrate, (drhyhearcetivaretateensdt etbydonpositi on
(D, (2) or (3) _for formng a_colopred |ayer erein the

phot opol yneri é?f8ﬁuFﬁP?gg?grafﬁwa gcaPY$%gg?r§§gs nggc?gdt?}BﬁP?h%naroup
consi sting ofxpnedd; agri aphaasntdasedaternpotids )N 1d tagohet basedmigenpound
and triazi ne-based conpound (5) .the radiation sensitive conposition (1) ,
(2), (3) & XNaN-daperbyhpagtanégpoped Najpethyhhwreraidraccol orant (A) is
an organi c pignent Qr.carb a e fj of the
present invention ﬁ%% %#xgﬁ%gén%§%%é%g%fa§£8%2§§ﬁ§ §§¥§éé @bgﬁﬁF&gyl

radi ati on seashéryeetioppase tgloncdll monani®thy13ethed) aoetbbe,f proppiehag a

col ored Iayerglycol monomethyl ether acetate, propylene glycol moncethyl
ether acetate, diethylene glycol dimethyl ether, diethylene

15 glycol methyl ethyl ether, cyclohexanone, 2-heptanone,
3-heptancne, ethyl lactate, ethyl 3-methoxypropionate,
methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate,
3-methyl-3-methoxybutylpropionate, n-butyl acetate,
i-butyl acetate, n-amyl formate, i-amyl acetate, n-butyl

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

The above solvents may be used alone or in combination

25 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 benzocate, diethyl oxalate,

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

These high-boiling solvents may be used alone or in

combination of two or more.



The preferred color liquid crystal display device (7) 20 of the present
i'nvention conprises the above color filter (6), and the nore preferred
color liquid crystal display device (8) of the present invention conprises
the above color filter (6) on a thin filmtransistor substrate array. As
descri bed above, the radiation sensitive 25 conposition for formng a
colored | ayer of the present invention i S%excellent in the st or age
stability of an alkali-soluble resin itself, the storage-.stability, of a

pi gnent di spersion gﬁ% ?W%P%?6§%§eesF3%V?P%yi%FK§:PF&&% ul@&ﬁﬁbs%?ﬁ%ﬁdeven
when the contpit @ksarpbggeat vasubi ghichsedBukesethan@mtaer edtali amountfi | m
retention, a mssing part of a pattern edge and an _undercut even when the
amount of expB§upeél FesRARMPONgGRGSpEFFlHEdng Sheelsodaendr Piafdi® bl ack

matrix patte L xcel Sict gpee i to a
substrate. 58E8$ﬁ§¥gggﬁg,g%hg§%g§?§kﬁgﬂgsgﬁéﬁﬁi32 éo%%%gﬁﬁ%¥$%£¥ formng a
col ored | &yerpoEftihebpyes®hd 4 hwehtlimm tha Wewpxintenolf \tleedeaatabedusky used

in the manufactyre, of ,a,col or ilter such as a calor filter, for color
Tqula cryet afnh Sprny 1167485 coe FRtaiach Saaf iR sansiiriain ¢ {ndustry.
Exampl es ThecbpbbawkAgnexanpl es are provided for the purpose of further
illustrating the present invention but are in no 10 way to be taken as
limting. Synthesis of alkali-soluble resin Synthesis Exanple 1 3 parts by
wei ght of 2,2'-ﬁngis&%ggutyronitriIe and 200 parts by wei ght of propylene

gl ycol nnnonegﬁy$~e£ﬁe%-—15 acetate were fed to a flask equipped with a
cooling tube and a sherdslior ¥31pattst bhewer @dénofi miitaovhhs saeblored parts
by wei ght of benzyl nethacrylate, 15 parts by wei ght of o

3% (et hacr yl oy P¥RYNECKTES- STerhhexerdnetion pansithye gemgreision for

tricyel ol 5. 2. }o0%:Alkdgcan:Bxkh TatBacky! ahe 20d.3:R0 ipRiA by vel ght of
a-net hyl styrene diner as a nol eculFar weight control agent were then fed to
the flask, and the Ande¢sleription is subsequently given of the method of
forming a colored layer in the color filter of the present
15 invention.

A light screening layer is optionally formed on the
surface of a substrate todefine a portion for forming pixels,
and a liquid radiation sensitive composition comprising, for
example, a red pigment dispersed therein is applied to the

20 substrate and prebaked to vaporize the solvent so as to form
a coating film.

This coating film is then exposed to radiation through
a photomask, developed with an alkali developer to dissolve
and remove an unexposed portion of the coating film and

25 post-baked to form a red pixel array having a predetermined
pixel pattern.

Thereafter, the application, prebaking, exposure,
development and post-baking of liquid radiation sensitive
compositions comprising green and blue pigments dispersed

30 therein are carried out likewise to form a green pixel array
and a blue pixel array on the same substrate sequentially
so as to obtain a color filter having red, green and blue
pixel arrays on the substrate. The order of forming the color

pixels is not limited to the above in the present invention.



of the flask was substituted by nitrogen. The resulting mxture was stirred
gently, and the obtained reaction solution was heated at 80C to be

pol yneri zed by maintaining 25 that tenperature for 5 hours so as to obtain a
solution of a copolyner (BIl). This copolyner (BlIl) was designated as an
al kal i -soluble resin (B-1). Synthesis Exapple 2 30 3 parts by weight of 2,2
-azobi si sobutyronitrile and 200 parts by i ght of propyl ene glycol

nononet hyl et her t-at ; i d, wi.t h 00l i ngst ube
and a stirrer, 15q%2?%§§b$§&g%%ﬁ%u%?ene%h@%#QﬁﬁgﬁggﬁﬁPpg%gﬂg¥%s9i%§9%eight
of benzyl nethadiythode,safspaits dompues ghitorofcda®rising, for example, a

3- (et hacryl oyl oxynet hyl ) - 3-et hyl oxetape, 10 parts by weight of styrene, 25
parts by meig%}aﬁ PF?%?%FO?B$E¥F§?§2tgfagﬁan-8-y| met hacryl ate and 3 parts

by wei ght of a-metfyd $hipserard GBEqaD> 8otRIBGH By anBi/Bhia $2RIkOhat PiRYENT
were then fed to the flask, and the inside of the flask was substituted by

ni trogen. SThelsesadei af aixsar eshhscont i ppércgehengteandoliessrai ned

i | ut i h d. : l ized.b ' i ni h
Lemperature  thrnelna e kanids Ba5yafnas- ERNET k" B aBRe ymer (811 10

This copol yner (Bl |hagsibgesagrabed basopni éhk el v ssdjekited 6% su{BaBle
Synthesis Exanple 3 3 parts by weight of 2,2'-azobisisobutyronitrile and 15
200 parts by BEfgh¥edtmgrbpsnehea§l gheMiABAOREERAYMEBENYE thageddangere fed

to a flask equj i cqold a;sti .15 I i ght
of nethacryligbggﬁg?&%%g%gﬁi3ﬂiggghgﬁgﬁ¥ﬁ% tN—6%&n§?%§fgéhi%§?ﬁéﬁp%% ts by
wei ght ofio 3-¢gastbhssy| oghokyost byl yal8ustnhgepretanen.10 parts by 20 wei ght
of styrene, 25 parts b ight of, tricyclo[5b, 2.1.026]decan-8-yl , .

met hacryl ate and 3'§%r%%gﬁ¥ggv%i£ﬁﬁu é %é%%%?@?%t@?%%LtﬁYﬂp?oﬁéoﬁlﬁb?%cular
wei ght controfo wgesupeRratihes fied 4 d beatliagkieandighe dusi de @%rwe
fllask was substituted b{lnitrogen. The resulting mxture was 25 stirred

gently, and thteabbngi nedlteceeatondsoratabhonat ¢eatidy (spin coating),

slit die coating, bar coating or ink jet coating may be

15 employed. Out of these, spin coating and split die coating
are preferred.

The thickness of the coating film after drying is
preferably 0.1 to 10 pm, more preferably 0.2 to 8.0 um,
particularly preferably 0.2 to 6.0 um.

20 The radiation used to formpixels and/or a black matrix
is selected from visible radiation, ultraviolet radiation,
far ultraviolet radiation, electron radiation and
X-radiation. Out of these, radiation having a wavelength
of 190 to 450 nm 1s preferred.

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

The above alkali developer is preferably an aqueous
solution of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethylammonium hydroxide, choline,

30 1,8-diazabicyclo-[5.4.0]-7-undecene or
1,5-diazabicyclo-[4.3.0]-5-nonene.

A suitable amount of a water-soluble organic solvent
such as methanol or ethanol, or a surfactant may be added

to the above alkali developer. The coating film is



at 80C to be polynerized by maintaining that tenperature for 5 hours so as
to obtain a solution of a copolyner (BIl) This copolymer (Bll) was
designated as an alkali-soluble resin (B-3). 30 Synthesis Exanple 4 3 parts
by wei ght of 2,2'-azobisisobutyronitrile and 200 parts by wei ght of

propyl ene gl ycol nononethyl ether acetatsemere fed to a flask equi pped with
a cooling tube and 60 a stirrer, 15 part3 by weight of nethacrylic acid, 20

parts by wei g?%;f(g%%%‘%gl ?9)’1[5@3' %&'E\lqg%até‘} Bg%% B)ifl](‘ﬁﬁ'lglarev%fl opment

3-(methacryl o oxefane 25 parts
bywei ght of tricyclsh@ﬁeﬁ dévé?bﬁ@edécaapsayldévaébpaenyladepand 3 parts by

wei ght of a-net hyl st e di as.a nole ar wei ht contr ol ent were
then fed to { REMPESLOR) aAGVERGPTRRE A8 oPOaA of ARYE TR SO0 EEM Sed by

ni trogen. Theemﬁ?éyéﬁ'nghénfgf”d%ﬁ%%bﬁﬂéﬂﬂ“%%ﬂﬁ%ﬂﬂdhs apghet BRa@bH3l REdm
reaction solution was heated at 80C to be polynerized by 10 mai nfai ni ng that

t enper at urce f b8 Brabersbiy deve boped Ath normal ampexst uredeal pnse 3BPI) .
Thi s copol yrer %BII) was designated as an al kali-soluble resin (B-4).
Conpar ati ve S§ ﬁ hesis Exanple 1 15 3 parts by wei ght of

2, 2' - azobi si sobut yroné tthdscobbdin@@@dlart 8i byeweif0bhe @frapyerity b arengh yaol
nnnonethyl ether acetate were fed to a flask equipped with a cooling tube
and a stirreis eXtpaNEIYLYSRERGhECET LHBRABEFSILPR aBfdrefbephips CBYORei ght

of benzyl Y aé)ﬁg tgarﬁ B3EhS APYadP Y | oh K-
3- (nethacrylo??gﬁyﬁet i %E ngetane ang %ﬁiﬁ?%g%ﬁlc 16%dev%ces’
t hyl styr arte dcuﬁoraseasnwbecatar wei ght control agent were then fed to the

flask, and the inside of the flask was substituted by nitrogen. The
resulting mxture was stirred gently, and the obtained reaction solution

was heat ed 25c@§o§0Ei§91aec9?E£E§rB&@ﬁlﬁ& ABkALAI Ning that tenperature for
5 hours so as™toO ain a solution of an alKali-soluble resin. This
al kal i -sol ubl e resi Fhe dusilgastddcrgsoml ddlspdlay devipeeok édienpt8sent
invention comprises the color filter of the present
15 invention.

As an example of the color liquid crystal display device
of the present invention, a color liquid crystal display
device having excellent characteristic properties can be
manufactured by using the radiation sensitive composition

20 for forming a colored layer of the present invention to form
pixels and/or a black matrix on a thin film transistor
substrate array as described above.

The radiation sensitive composition for forming a
colored layer of the present invention comprises the above

25 components (A) to (D) as essential components. Particularly
preferred examples of the composition are given below.
(1) a radiation sensitive composition for forming a

colored layer, wherein the alkali-soluble resin (B)

comprises the copolymer (BIT)

30 (2) the radiation sensitive composition (1) for forming

a colored layer, wherein the copolymer (II) is at least

one selected from the group consisting of copolymers

(BII-1) to (BII-18)

(3) the radiation sensitive composition (1) or (2) for



30 Conparative Synthesis Exanple 2 3 parts by weight of 2,2

“azcbi si sobutyronitrile and 200 parts by wei ght of propylene glycol
nononet hyl ether acetate were fed to a flask equipped with a cooling tube
and a stirrer, 15 parts by weight of nmethacrylic acid, 25 parts 61 by

wei ght of benzyl nethacrylate, 30 parts bg wei ght of

3- (et hacryl oyl oxynet hyl ) - 3- ethyloxetane 10 parts by wei ght of styrene, 20

parts by wei ght of nggqgi.gm% %gagrS é}é d%@ yPunct enal

a- met hyl styrene di ner— as con were thenfed to
the flask, and the m&sbmker cm)th@ éta3£ama505@b§élé@ted bWomlth@ggﬂouﬂhe
resulting mxture was stirred gently, and the obtai ned reaction solution
was heated at 80C t®PBEl$HotBe? Z%Hl@Qtﬂﬁ}ﬂ%%TﬂPﬁ@e Pﬁéﬁc¥¥ﬁﬁ5?ature for S

hours S0 as 10 0Dt 3 fneasPLHEL 001 Of r 10c291 2t & 34ha S@lUbNEaEe tﬂrl}ng)

al kal i -sol ubl e res designated as an alkali-s sin
Conpar at i e SynthestXia@wmﬂate 3 parts by wei ght of

mononet hyl "ot R aUBt A0 GRE EOR RS b T SRR hed W Ln KELoBTI 637t be

and a stirrer, 15 ﬂ@ftﬁoﬂvlwlg%opér@@tb@yéyl | $hagé dn Eﬁeparts by wei ght
of benzyl nethacrylate 15 parts b i ght of

3- (nethacryloonxyd@@%@¢B@kﬁWﬁﬁ%Z%.HOQ pattsabgr wePhhisort 2beaskePn§l st yrene
di mer as a nol ecul a the flask, and
the inside of the f g@& EP@% ?E? ggﬁﬁ%y¥§#§r%@gﬁg %ﬁeggesultlng m xture
was stirned gentlyacemmbmémom@tbaﬂ@d ceapbund, soi i dazvhs-baakad at 80C
to be polynerized b naintainigg that  tenperature for 5 hours 25 so as to

obtain a sol uti on ofORRPHIK AT Sof LPFLIE &R FSA TRPBPOUNA 5| i - sol ubl e resin was

designated asy é‘E al fggd i 730l A S JBR it iR Bompae!tu@id QE)Of (ghor ng
stability of alkali-soluble resin 30 Wien each of the sol utlons 0 the

al kal i -sol ubl e resi %) fomn épﬂr@dngnatml@m@dﬂﬂn,hmegeEmaHbEeSOémUant
Conmparative Synthesj e put |nt a_g o} and kept in an
Eﬁ%c% for'3 ggwgfc sc%gl?yrg?g Ei

t her no- hydr ost at at
15 Thepreferredcolorfllter (6) of the present invention

has pixels and/or a black matrix formed from the radiation
sensitive composition (1), (2), (3), (4) or (5) for forming
a colored layer.
The preferred color liquid crystal display device (7)
20 of the present invention comprises the above color filter
(6), and the more preferred color liquid crystal display
device (8) of the present invention comprises the above color
filter (6) on a thin film transistor substrate array.
As described above, the radiation sensitive
25 composition for forming a colored layer of the present
invention is excellent in the storage stability of an
alkali-soluble resin itself, the storage stability of a
pigment dispersion and the storage stability of a liquid
composition even when the content of a pigment is high, is
30 free from a reduction in film retention, a missing part of
a pattern edge and an undercut even when the amount of exposure
is small, and provides a pixel pattern and a black matrix
pattern having excellent solvent resistance and adhesion to

a substrate.



t he solution was neasured before and after storage by using 62 the ELD

vi scometer (25C) of Tokyo Keiki Co., Ltd. to calculate the change rate of
viscosity (viscosity after storage x 100/viscosity before storage) for

eval uation. The evaluation results are shown in Table 1. 5 Table 1

Al kal i -soluble Storage stability resin (ggange rate of viscosity, 10 B-1
102 B-2 100 B-3 100 B-4 101 B-5 169 15°B-6 175 B-7 239 Preparation of
pi gnent di spersion i 0 : 0 : i . of I Xture
of C. 1. Pignent Redrﬁéggfé?%f EPgﬁg%?L%E§°§7§ggﬁEg&&§igﬁ?wgggﬁgogff%%?&o as
the col orant f6Aning pacbdobedwdiayktr ESolthe poesemt) iofveBYH-R20@hn s a

di spersant and 75 parts wei ght of propyl.en | ycol nonet hyl et her
Gcetato ns a SoFLERE WerSanEederegby RS e e HRue AL &0 Feft 87n

pi gment di spegsieBr(Rloh asR eBabatf 0t X 88L& 1Al RHAfBHiryl e as kPN ayR2)
was prepared in the same manner as in Preparation Exanple 1 except that 5
parts by Sweighvigcssliin &bt Eae)dopisshepelestzonia ugded-as a 30

di spersant in place of BYK-2001. Preparation Exanple 3 20 parts by wei ght of
a mxture of CI. Pigment Geen 36/C 1. Pigment Yellow 150 in a weight
rati o of 50/ 58xampliike colorant (A), 5 parts by weight (solid content) of

BYK-2001 63 as a dispersant and 75 parts by wei ght of prop¥lene gl ycol
monomet hyl et her acBf@t E0A$CYIRG| GEATPHEF e2hExBHCY oF8ENEPY the purpdse

of further illustrating the present invention but are in no
10 way to be taken as limiting.

Synthesis of alkali-soluble resin

Synthesis Example 1
3 parts by weight of 2,2’ -azobisisobutyronitrile and
200 parts by weight of propylene glycol monomethyl ether
15 acetate were fed to a flask equipped with a cooling tube and
a stirrer, 15 parts by weight of methacrylic acid, 60 parts
by weight of benzyl methacrylate, 15 parts by weight of
3- (methacryloyloxymethyl) -3-ethyloxetane, 10 parts by
weight of tricyclo([5.2.1.0%°]decan-8-yl methacrylate and 3
20 parts by weight of a-methylstyrene dimer as a molecular
weight control agent were then fed to the flask, and the inside
of the flask was substituted by nitrogen. The resulting
mixture was stirred gently, and the obtained reaction
solution was heated at 80°C to be polymerized by maintaining
25 that temperature for 5 hours so as to obtain a solution of
a copolymer (BII). This copolymer (BII) was designated as

an alkali-soluble resin (B-1).

Synthesis Example 2

30 3 parts by weight of 2,2’ -azobisisobutyronitrile and
200 parts by weight of propylene glycol monomethyl ether
acetate were fed to a flask equipped with a cooling tube and
a stirrer, 15 parts by weight of methacrylic acid, 20 parts

by weight of benzyl methacrylate, 30 parts by weight of



by a bead mll to prepare a pignment dispersion (Gl). Preparation Exanple 4
5 A pignent dispersion (&) was prepared in the sane nmanner as in
Preparati on Exanple 3 except. that 5 parts by weight (solid content) of

Sol sperse 24000 was used as a dispersant in place of BYK-2001. Preparation
Exanple 5 10 20 parts by weight of a nixt$%e of C1. Pignent Blue 15:6/C. 1.
Pignent Violet 23 in a weight ratio of 90/10 as the colorant (A), 5 parts

by wei ght (Soﬁi@‘mé@ﬁé@f’&iofiox%&ﬁ%@?——QSeEhQELéR@Eﬁﬁ@t, agdpi2tRabls by
wei ght of propylene glycol nononethyl ether acetate as a solvent “were m xed
15 toget her byedgbeadf nétyrenepr @paperaspbynwaigbrspérsi on (B1) .
Preparati on Exanpl e i Nk, di rsi epared,in_t ame
manner as inEéF%p% % #ghBEggﬁpl%gééggcgpgmtﬁggﬂgggg%géebéﬁgm%iBﬁfpgs§¥id

content) of Sgbs@RfTE L4ROChYRSt YSEHe Winer 26 a0hSPEESBAE Wl gHREENOFO01
BYK-2001. Exanple 1 100 parts by weight_of_ the F%%hEnt dlsper5|onf£R1 as
as

the col or &t G0t MeueEpenpleddiqhte sbrsh £)ipfidpeof she

al kal i - sol ubl esi swihe: j-S I i : by

wei ght of di p‘garll%aée?g%%%%%?ahgiagé?%%gaghtk%:elee%o %/ u%@%%ﬁ?gfr&o%%ner (O,
5 parts by wesghtred gently, and the obtained reaction solution was heated
2-met hyl -1 - (4-(net hyl t hio) phenyl ]-2-norphol i noprppan-|-. one_as_the
photopolyneriQét?%ngi5?t?%IQ9f¥T%rh%%gh$5d9?%%gé BY yERR L nbABReT AFTT Rt her
acetate as a gol\Viehourd 88 AP bbtlhat at 861801 bl SOBE BhohomaTE (BPT WM % Wer e
m xed together to prepare a liquid conposition (R1-1). pattern was fornmed

from t he U0 quTaigoappeivynen (RII)1)wagsdesigpasetoamaRe avibdatisersblEhe
eval uation re§§%%§ gggz 4 shown in Table 8. Pattern formation The |iquid
conposition ( s"applied to the 5 surface of a glass substrate with a
spin coater and prebaked at 90C for 4 minutes to forma 1.3 mthick coating
film Synthesis Example 3
3 parts by weight of 2,2’ -azobisisobutyronitrile and
15 200 parts by weight of propylene glycol monomethyl ether
acetate were fed to a flask equipped with a cooling tube and
a stirrer, 15 parts by weight of methacrylic acid, 20 parts
by weight of N-phenylmaleimide, 30 parts by weight of
3- (methacryloyloxymethyl) -3-ethyloxetane, 10 parts by
20 weight of styrene, 25 parts by weight of
tricyclo[5.2.1.0°°]decan-8-yl methacrylate and 3 parts by
weight of a-methylstyrene dimer as a molecular weight control
agent were then fed to the flask, and the inside of the flask
was substituted by nitrogen. The resulting mixture was
25 stirredgently, and the obtained reaction solution was heated
at 80°C to be polymerized by maintaining that temperature
for 5 hours so as to obtain a solution of a copolymer (BII).
This copolymer (BII) was designated as an alkali-soluble
resin (B-3).
30
Synthesis Example 4
3 parts by weight of 2,2’ -azobisisobutyronitrile and
200 parts by weight of propylene glycol monomethyl ether

acetate were fed to a flask equipped with a cooling tube and



Thereafter, 6 of the substrates were cooled to room tenperature and the
coating filns on the substrates were exposed to 300 J/n2, 400 J/nR2, 500
J/nm2, 750 J/n2, 1,000 J/n2 10 and 2,000 J/nR2 of radiation through a
photomask with a high-pressure nercury |anp, respectively. The coating
films were shower developed with a 0.04 W% aqueous solution of potassium
hydr oxi de at a tenperature of 23C and a devel opnent pressure of 1 kgf/cnR
(nozzl e di ametest OFrdrim)s Iia vy byostibakedf afie 2206 § D ¢ Hrid hateepatresf orm a
200 x 200 mdot pattern. Evaluation_of sensitivity The dot patterns forned

on the substrBYe¥SiAbh teNabGFeY 196 1&HBUAEs I BFESurY Wb ved
through a ScaPF'(H%tﬁla%gE/g% logi‘yﬁlre??&qg%xreQaB%,e\('L]@: l‘f)‘%tr%% Cb%nm@ltt hat the

pattern is we or e thé filmretention m t hi ess "after
devel opment xst@@Eehel, @3 parksenswbefbrefdevitypiens) 2. 2abtll deednad -glfi | m

thickness ratio before and after 25 devel o nt is 90 r nmore, Q.means
that the p%tt@?ﬁgaSFé(?a\FEI g ot ﬁ@&t&gyt‘ﬁ%f)&is’f R &'E‘ﬁttl%é( stHrERaEReEs a

film thicknegs 4 ablechehere iafitt abherolevRimprent ther £8§ tbhate £98s¥%,0r a
m ssing part of the pattern is seen, and X neans that the pattern is not

formed. 30 Evarddtheansidsopfdiie fé3pkiar cupptdtused Ryipsitraden exfbsed
wth the abo"%e%ﬁ‘i‘e%ghmq £HROSAES s\quggg;ng%gﬁcg@ |y TRRYQl] done at

25C for 30 mnutes, e dot patterns af téer inmersion were 65
observed t hroreghca isnasnilngienheahsoheaiterioacope ‘totbebeepall yaked zed bByans

that the pattern renains unchanged and the filmthickness ratio before and
after inmetsi BRIPERARINOhEERReEEMRETRF UFAMEPEi DR UDET idSmtn PREREEs @bef or e

5 immersion) k819%i8n0bsMar %Oﬁésl@;ﬁ@ﬁ_rs (sat .t henikl beBh?IﬁQ‘ES%BI&?t wasbefore
and after imersion is less than™95 s or a mssing part of the pattern is

seen, and X ndesdgnhiedakls ahe agietldrwolpbdles refsfinf r@Bm4)he substrate after
i mmersion. When the substrate could not be forned well due to insufficient

Comparative Synthesis Example 1

15 3 parts by weight of 2,2’ -azobisisobutyronitrile and
200 parts by weight of propylene glycol monomethyl ether
acetate were fed to a flask equipped with a cooling tube and
a stirrer, 15 parts by weight of methacrylic acid, 70 parts
by weight of benzyl methacrylate, 15 parts by weight of

20 3- (methacryloyloxymethyl) -3-ethyloxetane and 3 parts by
weight of a-methylstyrene dimer as a molecular weight control
agent were then fed to the flask, and the inside of the flask
was substituted by nitrogen. The resulting mixture was
stirredgently,andtheobtainedreactionsolutionwaéheated

25 at 80°C to be polymerized by maintaining that temperature
for 5 hours so as to obtain a solution of an alkali-soluble
resin. This alkali-soluble resin was designated as an

alkali-soluble resin (B-5).

30 Comparative Synthesis Example 2
3 parts by weight of 2,2’ -azobisisobutyronitrile and
200 parts by weight of propylene glycol monomethyl ether
acetate were fed to a flask equipped with a cooling tube and

a stirrer, 15 parts by weight of methacrylic acid, 25 parts



10 sensitivity, the evaluation was not nmade ("-" in Tables 8 to 11).

Eval uation of adhesion The |iquid conposition (RL-1) was applied to the 15
surface of a glass substrate with a spin coater and prebaked at 90C for 4
mnutes to forma 1.3 mthick coating film Thereafter, this substrate was
cooled to roomtenperature and exposed t€12,000 J/ma of radiation with a

hi gh-pressure nercury |lanp. The coating filmwas then shower devel oped 20
With a 0.04 oo REUERHSoSO0behEPN ﬂétﬁ@& ?%t‘éﬂ hydr pxireg 8t wa.lrg%p@&ature of
23 C and a devel opnent pressure of 1 nozzl e diameter of 1 mm) and
post - baked at32Q@Qﬁh@?erOYhPﬁMWQEhY1he?eathﬁloxﬁhénémaﬂpngarﬁﬁnith Cross

cut into 100 é j; e édazrbcga\@ttshP#rl V?%\%Qoof :é/ﬁérx)@%rﬁajl%f 23e

adhesi on. squares ans t squares
peel off, anda%d rgepaﬁt:;w weBgatt B -k tsgudes emRealimetfas Bviad Uk Day of
st orage stablllt qui_d co osition 32 \When the liquid éonposltlon
(R1-1) wa® putet Bcéméjlr&ésag f”leéeafﬁberk gl tHcht]&e & Hes e a0c

for 1 week, ¢pecyisepsikYywb Eﬁ'ﬁsHQHthCBWH%}b@anef'ﬂE@ POg, 8 1 8%
storage was neasured to cal culate the change rate of viscosity (visCosity

after storagenkxt@o¢vwasostiyredfgert8, sndraje)obEaanphesedctooad and
Conpar ati ve EX es 1 to,30 Liqu CO itions wer.e ared and eval uat ed
T The 5 samSlBhnes Vi PRoEsdpl &SRBt HHam e B SRt R R o
the conponentehgf tépetatihifle COOPOSIHAIOE WY @sChangBladn asBOMitisnTepl es 2
to 7 (parts are based on weight). The evaluation results are shown in

Tabl es 8100 13n %karhbr%@l\zb ® Yesihe pBrig hdtabhasokippbereresim was
L e oL a8atoh ag! B L Lo patgBleegre 91 ven below
Photopolynerlzatlon initiators
Comparative Synthesis Example 3
3 parts by weight of 2,2’ -azobisisobutyronitrile and
15 200 parts by weight of propylene glycol monomethyl ether
acetate were fed to a flask equipped with a cooling tube and
a stirrer, 15 parts by weight of methacrylic acid, 70 parts
by weight of benzyl methacrylate, 15 parts by weight of
3- (methacryloyloxymethyl) oxetane and 3 parts by weight of
20 o-methylstyrene dimer as a molecular weight control agent
were then fed to the flask, and the inside of the flask was
substituted by nitrogen. The resulting mixture was stirred
gently, and the obtained reaction solution was heated at 80°C
to be polymerized by maintaining that temperature for 5 hours
25 so as to obtain a solution of an alkali-soluble resin. This

alkali-soluble resin was designated as an alkali-soluble

resin (B-7).

Evaluation of storage stability of alkali-soluble resin

30 When each of the solutions of the alkali-soluble resins
obtained in the above Synthesis Examples and Comparative
Synthesis Examples was put into a glass bottle and kept in
an thermo-hydrostat at 40°C for 3 weeks, the viscosity of

the solution was measured before and after storage by using



15 D-1: 2-nethyl-1-[4-(methylthio)phenyl]-2-norpholinopropan-1- one D 2:
1-[9-et hyl - 6- (2- net hyl benzoyl ) - 9H car bazol - 3-yl ] - et hanone-| - (O acet yl oxi nme)
20 D-3: 2,4-diethylthioxanthone Additives E-1. bisphenol A novol ack type
epoxy resin (trade nane: 157S65, nmanufactured by Japan Epoxy Resin Co.,
Ltd.) E-2: trinellitic anhydride 25 E-3: ¢,
N-(trifluoromethanesul fonyl oxy)bicycl o[ 2. 2.'1] hept - 5- ene- 2, 3-di car boxyi m de
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Table 1
Alkali-soluble Storage stability

resin (change rate of viscosity, %)
10 B-1 102

B-2 100

B-3 100

B-4 101

B-5 169
15 B-6 175

B-7 239

Preparation of pigment dispersion

Preparation Example 1
20 20 parts by weight of a mixture of C.I. Pigment Red
254/C.I. Pigment Red 177 in a weight ratio of 80/20 as the
colorant (A), 5 parts by weight (solid content) of BYK-2001
as a dispersant and 75 parts by weight of propylene glycol
monomethyl ether acetate as a solvent were mixed together
25 by a bead mill to prepare a pigment dispersion (R1).
Preparation Example 2
A pigment dispersion (R2) was prepared in the same
manner as in Preparation Example 1 except that 5 parts by
weight (solid content) of Solsperse 24000 was used as a
30 dispersant in place of BYK-2001.
Preparation Example 3
20 parts by weight of a mixture of C.I. Pigment Green
36/C.I. Pigment Yellow 150 in a weight ratio of 50/50 as the
colorant (A), 5 parts by weight (solid content) of BYK-2001
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Preparation Example 4

5 A pigment dispersion (G2) was prepared in the same
manner as in Preparation Example 3 except that 5 parts by
weight (solid content) of Solsperse 24000 was used as a
dispersant in place of BYK-2001.
Preparation Example 5

10 20 parts by weight of a mixture of C.I. Pigment Blue
15:6/C.I. Pigment Violet 23 in a weight ratio of 90/10 as
the colorant (A), 5 parts by weight (solid content) of
BYK-2001 as a dispersant and 75 parts by weight of propylene
glycol monomethyl ether acetate as a solvent were mixed

15 together by a bead mill to prepare a pigment dispersion (Bl).
Preparation Example 6

A pigment dispersion (B2) was prepared in the same

manner as in Preparation Example 5 except that 5 parts by
weight (solid content) of Solsperse 24000 was used as a

20 dispersant in place of BYK-2001.

Example 1
100 parts by weight of the pigment dispersion (R1l) as
the colorant (A), 15 parts by weight (solid content) of the
25 alkali-soluble resin (B-1) as the alkali-soluble resin (B},
15 parts by weight of dipentaerythritol hexaacrylate as the
polyfunctional monomer (C), 5 parts by weight of
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropan-1-
one as the photopolymerization initiator (D) and propylene
30 glycol monomethyl ether acetate as a solvent in an amount
that the solid content became 25 wt% were mixed together to
prepare a liquid composition (R1-1).
A pattern was formed from the 1iquid composition (R1-1)

as follows to make evaluations. The evaluation results are
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shown in Table 8.

Pattern formation

The liquid composition (R1-1) was applied to the
surface of a glass substrate with a spin coater and prebaked
at 90°C for 4 minutes to form a 1.3 pm-thick coating film.
Thereafter, 6 of the substrates were cooled to room
temperature and the coating films on the substrates were
exposed to 300 J/m®, 400 J/m?, 500 J/m?, 750 J/m?, 1,000 J/m?
and 2,000 J/m? of radiation through a photomask with a
high-pressure mercury lamp, respectively. The coating
films were shower developed with a 0.04 wt% agueous solution
of potassium hydroxide at a temperature of 23°C and a
development pressure of 1 kgf/cnﬁ (nozzle diameter of 1 mm)
and post-baked at 220°C for 30 minutes to form a 200 x 200

pum dot pattern.

Evaluation of sensitivity

The dot patterns formed on the substrates with the above
amounts of exposure were observed through a scanning electron
microscope tobe evaluated. O means that the patterniswell
formed and the film retention (film thickness after
development x 100/film thickness before development)
calculated as a film thickness ratio before and after

development is 90 % or more, A means that the patterns are

well formed but the film retention calculated as a film
thickness ratio before and after development is less than

90 % or a missing part of the pattern is seen, and X means

that the pattern is not formed.

Evaluation of solvent resistance

After six substrates exposed with the above amounts
of exposure were immersed in N-methylpyrrolidone at 25°C for

30 minutes, the dot patterns before and after immersion were
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observed through a scanning electron microscope to be
evaluated. O means that the pattern remains unchanged and
the film thickness ratio before and after immersion (film

thickness after immersion x 100/film thickness before

[+

immersion) is 95 % or more, A means that the film thickness
ratiobefore and after immersion is less than 95 ¥ or a missing
part of the pattern is seen, and X means that all the pattern
peels off from the substrate after immersion. When the
substrate could not be formed well due to insufficient
sensitivity, the evaluation was not made (“-“ in Tables 8

to 11).

Evaluation of adhesion

The ligquid composition (R1-1) was applied to the
surface of a glass substrate with a spin coater and prebaked
at 90°C for 4 minutes to form a 1.3 pm-thick coating film.
Thereafter, this substrate was cooled to room temperature
and exposed to 2,000 J/m* of radiation with a high-pressure
mercury lamp. The coating film was then shower developed
with a 0.04 wt% aqueous solution of potassium hydroxide at
a temperature of 23°C and a development pressure of 1 kgf/cm?
(nozzle diameter of 1 mm) and post-baked at 220°C for 30
minutes. Thereafter, the coating film was cross cut into
100 squares in accordance with JIS K5400 to evaluate its
adhesion. O means that no squares peel off, A means that

1to 10 squares peel off, and X means that more than 10 squares

peel off.

Evaluation of storage stability of liquid composition

When the liquid composition (R1-1) was put into a glass
bottle and kept in a thermo-hydrostat at 40°C for 1 week,
the viscosity of the liquid composition before and after
storage was measured to calculate the change rate of

viscosity (viscosity after storage x 100/viscosity before
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Examples 2 to 40 and Comparative Examples 1 to 30
Liquid compositions were prepared and evaluated in the
5 same manner as in Example 1 except that the types and amounts
of the components of the liquid composition were changed as
shown in Tables 2 to 7 (parts are based on weight). The
evaluation results are shown in Tables 8 to 11.
In Tables 2 to 7, the polyfunctional monomer,
10 photopolymerization initiators, additives and solvents are
given below.
Polyfunctional monomer
C-1: dipentaerythritol hexaacrylate
Photopolymerization initiators
15 D-1:
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropan-1-
one
D-2: 1-[9-ethyl-6-(2-methylbenzoyl)-9H-carbazol-3-yl]-
ethanone-1- (O-acetyloxime)
20 D-3: 2,4-diethylthioxanthone
Additives
E-1: bisphenol A novolack type epoxy resin (trade name:
157865, manufactured by Japan Epoxy Resin Co., Ltd.)
E-2: trimellitic anhydride
25 E-3:

N- (trifluoromethanesulfonyloxy)bicyclo[2.2.1]hept-5-ene-

2,3-dicarboxyimide
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ring structure. 2. A color filter having a colored |ayer forned fromthe
radi ati on sensitive conposition for formng a colored | ayer
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of claim1. 3.

liquid crystal display device conprising the <color filter of claim
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What is claimed is:
1. Aradiation sensitive composition for forming a colored
layer, comprising (A) a colorant, (B) analkali-soluble resin,
(C) a polyfunctional monomer and (D) a photopolymerization
initiator, wherein

the alkali-soluble resin (B) is a copolymer comprising
(bl) at least one selected from the group consisting of an
unsaturated carboxylic acid, an unsaturated carboxylic
anhydride and an unsaturated phenolic compound, (b2) an
unsaturated compound having an alicyclic carbon ring
structure and (b3) an unsaturated compound having an oxetane

ring structure.

2. A color filter having a colored layer formed from the
radiation sensitive composition for forming a colored layer

of claim 1.

3. A color liquid crystal display device comprising the

color filter of claim 2.



