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
pfresent 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 radiation sensitive conposition which is
used to forma colored | ayer useful for the manufacture of a color 10
filter for USeadtayRipabisiefvanyRld PEMPRORRSIFDNGR chi okl v ol

di spl ay devi ces and col or 1nmage pick-up devices, a color filter having a
col ored | ayer nedeLOR FHeTERadNAt COhOBehSQUINeCRYAPASI DISRLAINDEHICEI! or
liquid crystal display device conprising the color filter. 15 Description
of the Prior Art As means of manufacturing a color filter by using a

col ored radi atFign SIBiIdHe errs@AOSdt i on, there is knowmn a nethod in which a
col ored radi ation séensitive conposition 20 is applied to a substrate or a
substrate Zonprisi nghe Prepent seyesHi InN FayaFerahe Agrad Hekier ¢ gittdrie and
dried and the qr.i ' GH I d S &R adi at j.on. 4 ired
pattern (to be% 9 gsrl?crelc?q'{jg% gkbggﬁggu{tﬂe&'&her el ?lLa tetér?’) Eagéc)i%%ef\]/lejf%%%c?qi%z
obtain col or pi xelsy letjeidt orgBLAl2d14450892 @edic@5 Mdrve 3EidFl)callly t he
technical field of _color filters, the tact time is now generally shortened
by reducing tHe¢ BFbARESIC axdRittflelon §/8 St VEOT R DT P ¥ HliChet S pi&%rn i s
strongly desirnedeorf®f l@aldrag 1 Agehiaherudebrihé oRirdd Qv o8’ ¥ HAlor

di splay 30 devices. However, it is difficult to obtain a satisfactory pixel
pattern ah@ blfdcdk emtiiax ysa tigy it fananidwl @olanddre el i oot geastel oe
conposi tion of; .the priaqr art ldseria'{ he, Jact tine is shortened because a

m ssi ng part Thé pa]ﬁ ern edge or an underdcut §% apt rE“-"oqe‘bepjpr diited
during devel opfitces?, aAksQor FitaBROhabengahded héted hpayadinddopseansd tive

conposition of the prior art is satisfactory in terns_of the
radiation sensitive composition, and a color liquid 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).

In the technical field of color filters, the tact time
is now generally shortened by reducing the amount of exposure,
and the formation of a finer pattern is strongly desired,
reflecting the higher definition of liquid crystal display

30 devices. However, it is difficult to obtain a satisfactory
pixel pattern and black matrix pattern from the colored
radiation sensitive composition of the prior art when the
tact time is shortened because a missing part of the pattern

edge or an undercut is apt to be produced during development.



formati on of an extrenely fine pattern. 5 Summary of the Invention It is an
object*of the present invention to provide a radiation sensitive
conposition for formng a colored | ayer which exhibits excellent

devel opability, nore specifically a novel radiation sensitive conposition
for formng a colored 10 | ayer which an undi ssol ved product does not renain
or scum is not produced on the pattern edge at the tinme of devel opnent,
provi des pi xelas sand it taamotrdde isavd tttot tcher ssd gt pari tsew$it heepattern
edge or an undercut even when the anmount of eégggure is small and_enabl es

the formation SIRLHi MPTh&At BRR PHECT ALts 18R HB} /LY 19t LERESpPEddift

invention to pvide o SOl &id t&fe NAVE N L0l OFed | ayer and a col or
liquid crystal display device conprising the color filter. Qher objects

and advant ages of the present invention wll becone apparent fromthe

foll ow ng descyiption. According to the present invention, firstly, the
above object OVANE: Otheclon < “resent invention are attained by a

radi ati on sensitive 1GONROSIH oMY afti U G PHreeedtA)irrerOldf &y ,prAdR)idn

al kal i -soluble resin, (C a polyfunctional nononer and (D) a photoradical
generat or, whe¥ 8rA1251PReanaddlivesePUBPELEesPE Bf CEBABRisESl arpel yaater
having an al i gygld R t i . TRy qﬂﬁi ;

pol ymeri zabl e ung%f&%%ﬁéﬁﬁﬁéﬁgefﬁﬁghg g?%%f% g?hﬂg% "t épﬁ |éﬂ€%ﬁ?lly
sensitive conposovedrradiatsieth sensot hiva aoiprsid i drayer. f @nitwpaterlnr'sadl or ed

| ayer" as_used herein .neans a _layer . ¢ osed of pixels and/or a bl ack

mat rix ot Dusd e "G 2 PPPaPSOAYEG BERGUCE PHBS pRebent™s Mawt i
secondly, the i 2R8V A RES ARG ASYENE Agesigelat BB B&EBE deMaMdnth@re 3
attained by a color filter having a colored | ayer made of the above

radi ation sensindwidesmpotiis and A dvraih@ats therighaenta imhasiompart
(L e, R SRS 30Ol S B SR) VEIAD e
exposure is small and enables the formation of a fine pattern.

15 It is another object of the present invention to provide
a coldr filter having a colored layer 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.

20 According to the present invention, firstly, the above
objects and advantages of the present invention are attained
by a radiation sensitive composition which comprises (A) a
colorant, (B) an alkali-soluble resin, (C) a polyfunctional
monomer and (D) a photoradical generator, wherein

25 the alkali-soluble resin (B) comprises a polyester
having an alicyclic hydrocarbon skeleton in the main chain
and a polymerizable unsaturated bond in the side chain and
the radiation sensitive composition is used to form a colored
layer.

30 The term "colored layer" as used herein means a layer
composed of pixels and/or a black matrix for use in a color
filter.

According to the present invention, secondly, the

above objects and advantages of the present invention are



color filter. The present invention will be described in detail

her ei nunder. 10 Detail ed Description of the Preferred Enbodi nents Radiation
sensitive conposition - conmponent (A) The colorant as the conponent (A) is
not limted to a particular color and is suitably selected according to the
15 application purpose of the obtained coler filter. It my be a pignent,
dye or natural coloring matter. Since the devel opnent of a high-definition
col or and heatttradsiest dnce arcd aredliirited flaviag @ aolfadederlayec olaateandt

havi ng hi gh color evel opabhi lity and high heat reSJslance 20 especially a
col orant havi g a&? as‘fl;ﬁtc]eg/ og‘?r}%lr%a‘f si®Ron is preferred as
the colorant in theAQrdi‘ﬁc@fitn tova p@éseiﬁbeifre\fé}![&o@nt?ﬁ&@myc Ph8ERiHveOr
inorganic pignent is preferably used, and an organi c pignent or carbon

bl ack is part |thll%qu%/aﬁde4®f%zbw9%@cf the E%ﬂ%énﬁﬁnﬁﬁ@na%@@fd?@a?ﬁdc

pignent arg c f i i

col or i ndeg %3?% I ssuegﬁglj élﬁgsg%lgéggg%%\gir%ggn 1%%99{12; B
specifically (mjmmlrﬁislﬂmw ng the foll ow ng coI or [ ndex (C l.) nurrbers 30
Cl. Pignment Yellow 1, CI. Pignent Yellow 3, CI. gnent . Yellow 12, CI.
Pi gment Yel | ow 13, Ghe DFEgf&tt vaandwory wild Ibe Iﬂeggr?errit okl imamik |

Pi gment Yel | owle]l@l&ﬂdefl gment Yellow 17, CI. Pignent Yellow 20, C 1.
Pigment Yellow 24, CI. Pignent Yellow 31, CI. Pignment Yellow 55, CI.
Pigment 4 Yell ow 60, C . Pi gn'ent Yellow 61, C I. Pigment Yellow 65, C.I.

7 Snent YEP okl e SNl T e el BRI
Pi gment Yel | omaQﬁaL{idn s]%;rg:_rmvé a@d@mﬁﬂon Cl. Pi grrent Yel | ow 98, Cl.

Pigment Yellow 100, CT. Pigment YellTow 101, C. I. Pignent Yellow 104, C.1I.
Pi gment Yel | ow B¥PQBENt FiAynent Yel | ow 108, C.1. Pignent Yellow 109, C. I.

Pigment Yellow 110, e « GBI J¥eldHW bidonent (A) is not limited to

a particular color and is suitably selected according to the

15 application purpose of the obtained color filter. It may
be a pigment, dye or natural coloring matter.

Since the development of a high-definition color and
heat resistance are required for a color filter, a colorant
having high color developability and high heat resistance,

20 especially a colorant having high resistance to thermal
decomposition is preferred as the colorant in the present
invention. Therefore, an organic pigment or inorganic
pigment is preferably used, and an organic pigment or carbon
black is particularly preferably used.

25 Examples of the above organic pigment are compounds
classified into a group of pigments according to color index
(C.I.; issued by The Society of Dyers and Colourists),
specifically compounds having the following color index
(C.I.) numbers:

30 C.I. Pigment Yellow 1, C.I. Pigment Yellow 3, C.I. Pigment
Yellow 12, C.I. Pigment 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



C 1. Pignment Yellow 114, CI. Pignment Yellow 116, C. 1. 10 Pignment Yell ow
117, C. 1. Pignent Yellow 119, C I. Pignent Yellow 120, C. |I. Pignent Yell ow
126, C. I. Pignent Yellow 127, C. I. Pignment Yellow 128, C.|I. Pignent Yell ow
129, CI. Pignent Yellow 138, C.I. Pignent Yellow 139, C I. Pigment Yellow
150, C 1. Pignent Yellow 151, C I. Pignent Yellow 152, 15 C. 1. Pignent

Yel l ow 153, C.I. Pignent Yellow 154, C 1. Pignent Yellow 155, C.|. Pignent

Yel | ow 156, CYellRwréent C.Yel Pogmeds, YE11bw PLgn&nI. Yeldgoentl 681w .69 gnent
Yel | ow 175, I i.gment 80 and .I.P' Yel .l o 85, C 1.

Pi gnent Orangg g %meﬁt %M 7;Jn(gfg % ?meﬁm %@ dwai gp@er&l

Pi gment O angerddio. 4, Ia gept gilearggelbow &1l . cPtgnBﬂg«mé?i@ng@lﬂc?w 43,
Pignment Orange 24, C. |I. Pigment Oange 34, C |. Pigment Orange 36, C I

Pi gnent Orangéf 3B, Pigment éI@Wt%Or fnde Bogment YeRqmdft € Angilgmentc, ||
Pi gnent angg. )f] P n_ggg I i ) , C 1.
Pi gment Orange 60"&97 g?ren%? ang &”8% Cpﬁggegggﬁe%;\gglg‘%,l@s’l :

Pi gment O angec 7L mr@ﬂt Ve gheeint 1 @ anger . 7Bigrﬁ‘e1ht Reprewnt 10 pletrl, CI.
Pi gment Violet 19, I Ogzﬂrre_nt Violet 23, C I, msnt Violet 29, C.I.

Pi gnent Vi ol etPlf?Z“en%&-eCl]I Bi Yiverft - M diismess: alq?du(? & giferk - \Rigwan®g: C

| . Pignment Redrehidy hosPI@n?mm@%n% Y&liow'ill@m?@tIRQiJIg%entcylallegﬂﬁBﬁt Red
4, C. |. Pignent Red 5, . Pirgnent Red C.I. Pigment Red 7, C

Pi gment Red 8,CG 4 watY@ebp\g 114, (€. B gﬁ’wmemedYablow: 116P|@nis'nt Red

11, CI. g Re 1 t 15 C l.
Pi gnent E'(e)drﬁirl 6.3¢C q:l EY fow qt17F\’ec1d %Ergd’ﬁfen flggerrlgncﬁ F% ngggf‘ IC grrent
Red 19, C R]g]mamtlzlaedcﬁ PEgmenkti gakEndw Red ,2¢, ICHLgnI%lrgﬂEéILloRelch’E 3,
C 1. Pi grrent Red 30, C. 1. ment Red 31, C.]. Pignent.5 Red 32, C 1.

Pi gment Red 3%-k& ﬁ’lgrﬁ%ﬁﬁ W B8, €11 igmeRt Yedlaw, 1¢2. ¢ Bi grent

Red 41 C ﬁ Yeth 4.1 45 c%gfﬁgmerﬁeekélfbw ko, & 1. F Red
4 8 : , i gnent Red 48:3, C. ment” Red 48:4," C.1." Pignent Red

49: 1, C l. Pl g:f‘ﬂﬂrﬂtOVRéCIO 192, P@gmenm @EnthDWRécl 50: 1, Higmerm YeabhowRexR 52: 1,
cl. 10 Pllgmarg PedPlgmerit ]Yélﬁ)w ISéDI ggef't l!aeg(yjmeSnt7 Yeﬁ ﬂ)g’rregtIRed o7 1,
Pigment Yellow 155, C.I. Pigment Yellow 156, C.I. Pigment
Yellow 166, C.I. Pigment Yellow 168, C.I. Pigment Yellow 175,
C.I. Pigment Yellow 180 and C.I. Pigment Yellow 185;
C.I. Pigment Orange 1, C.I. Pigment Orange 5, C.I. Pigment
20 Orange 13, C.I. Pigment Orange 14, C.I. Pigment Orange 16,
C.I. Pigment Orange 17, C.I. Pigment Orange 24, C.I. Pigment
Orange 34, C.I. Pigment Orange 36, C.I. Pigment Orange 38,
C.I. Pigment Orange 40, C.I. Pigment Orange 43, C.I. Pigment
Orange 46, C.I. Pigment Orange 49, C.I. Pigment Orange 51,
25 C.I. Pigment Orange 61, C.I. Pigment Orange 63, C.I. Pigment
Orange 64, C.I. Pigment Orange 71 and C.I. Pigment Orange
73;
C.I. Pigment Violet 1, C.I. Pigment Violet 19, C.I. Pigment
Violet 23, C.I. Pigment Violet 29, C.I. Pigment Violet 32,
30 C.I. pigment Violet 36 and C.I. Pigment Violet 38;
. Pigment Red 1, C.I. Pigment Red 2, C.I. Pigment Red 3,

. Pigment Red 7, C.I. Pigment Red 8, C.I. Pigment Red 9,

n 0 aQ N

I
.I. Pigment Red 4, C.I. Pigment Red 5, C.I. Pigment Red 6,
T
I

. Pigment Red 10, C.I. Pigment Red 11, C.I. Pigment Red



C.l. Pigment Red 57:2, C I. Pignent Red 58:2, C. 1. Pignment Red 58:4, C |I.

Pignent Red 60:1, C |I. Pignent Red 63:1, C I. Pignent Red 63:2, CI.
Pigment Red 64:1, C.I. Pignent Red 81:1, C 1. Pignment Red 83, C 1.
Pigment Red 88, C. |I. Pignent 15 Red 90:1, C. 1. Pignent Red 97, C. 1. Pignent
Red 101, C I. Pignment Red 102, C. 1. Pignept Red 104, C I. Pignment Red 105,
C. I. Pignment Red 106, C I. Pignent Red 108, C.I. Pignent Red 112, C 1I.

Pi gment Red 1]13,, C.1.. Pignent Red 144 Cal .rRygerentRedReads 1221 CHignl%jrg:ment

Red 123, C. 1. msnt Red_144, C.| Pi 1(_g_{(gmsnt Red 146d C 1, msnt Red
149, C. 1. PigR&t Red t50P19ReNt ﬁﬁ‘bﬂr&nt Pigpeng Red 1g; gﬁe%t

| . Pigment Regedl$§, C1. pPyeERBIREE1170, T Coh gmBh@nesd ZBedclf]-’Pl%n{ent
Pigment Red 172, C 1. Pi gnment Red 174, C 1. Pignent Red {75, C.I Pi gment

Red 176, C. | Rladg%ntc -RedPigment Red Bpgrﬁerﬁ Regmeng Red 3¢, |C- Pi gPrmwterRed

179, C. 1. R 8 d Bi ggent
Cl. Pi grrent %égp%%S%jé 91 B Sir}%n@(ggz Cl% Pé.%ﬁ'.énﬁlc%%%%? Rggflﬁ, o
Pi gnent Red 1%d4:ol .C.1IPi gmngnEzewdz@z,, . 1. PPygerntR&KREd 2206, ICHLgrrFérgnent

Red 207, grrent Red 208, C 1I. nment_ Red 209, C. _I. Pignment Red 30
215, C. 1. P| gr?@rﬂ Red 46! c?%gmeliitgﬁ’ﬁﬁt et 520" - @lgmeﬁtgﬁ%ﬁt48R°edC2§4 Cl.

Pi gnent  Red 2% rede RPN, Red 124% dnt RRD ntl R%d 124%lg%erlt Reggment
Red 245, C. |3gment Red 254, | gnent Re 255 . Pigment Red 264

and C. 1. Pi grmﬂm 2 ,Red 126531®1er¢ IRed°|EJh:e:lnt Bllue Higymenit ReFéi gient, B Uk. 15 3,
C.|. Pignept | ue 15; , t Blue 15 6_a me. |_u

Cl. Pi ggiﬁt cﬁé’éﬂ?‘# X5 8%11 5 Smeﬁ% ‘E?‘é%r?eé%&cr}wd ICP#DQ e 51?%‘&/% and
C.1. Pigment Brawnp3omeatdred €7%2, Pegmenti Ghaek Hearss G | .c Ri gmarndditack 7.
The above organic pi gmsnts may be purlfl ed by sulfuric acid

re-crystalliz&9%A8 8ol Geht RiDMENNEe6r 6@ torfbi haPilgRentnBeedi3 vhf 61-d -use.
Ex | f ot | Qqt
ampi €s o 'ﬁr%@%g%ﬁﬂe’@?r&a@ C Pig |t§m{e{?& g@% 64d 1t |tca UB %] g% Ry 1 um

sulfate, calciu onate, zi'nc "whi sul fate, Towle zinc
yel low, red ir&dnloxcdé. Riguent GeddBiddeC(T| IHigmentc Rehdi Blm redr . Witgmemdr i ne,
Prussian 15 Red 90:1, C.I. Pigment Red 97, C.I. Pigment Red 101, C.I.
Pigment Red 102, C.I. Pigment Red 104, C.I. Pigment Red 105,
C.I. Pigment Red 106, C.I. Pigment Red 108, C.I. Pigment Red
112, C.I. Pigment Red 113, C.I. Pigment Red 114, C.I. Pigment
Red 122, C.I. Pigment Red 123, C.I. Pigment Red 144, C.I.
20 Pigment Red 146, C.I. Pigment Red 149, C.I. Pigment Red 150,
C.I. Pigment Red 151, C.I. Pigment Red 166, C.I. Pigment Red
168, C.I. Pigment Red 170, C.I. Pigment Red 171, C.I. Pigment
Red 172, C.I. Pigment Red 174, C.I. Pigment Red 175, C.I.
Pigment Red 176, C.I. Pigment Red 177, C.I. Pigment Red 178,
25 C.I. Pigment Red 179, C.I. Pigment Red 180, C.I. Pigment Red
185, C.I. Pigment Red 187, C.I. Pigment Red 188, C.I. Pigment
Red 190, C.I. Pigment Red 193, C.I. Pigment Red 194, C.I.
Pigment Red 202, C.I. Pigment Red 206, C.I. Pigment Red 207,
C.I. Pigment Red 208, C.I. Pigment Red 209, C.I. Pigment Red
30 215, C.I. Pigment Red 216, C.I. Pigment Red 220, C.I. Pigment
Red 224, C.I. Pigment Red 226, C.I. Pigment Red 242, C.I.
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;



bl ue, chrom um oxi de green, cobalt green, anber, titanium black, synthetic
iron black and carbon black. 15 In the present invention, the above pignents
may be wused alone or in conbination of two or nore, or an organic pignent
and an inorgani c pignent may be used in conbination. For exanple, one or
nore organi c pignents are preferably used 6to formpixels, and two or nore
organi ¢ pignents and/or carbon 20 black are preferably used to forma bl ack
matri x. In th& . predfdgmaniy&intieods,t felsuPigmenbfBihe Parli ¢ €. Fignentabove

[ b [ | difi ed I bef . I f th
ol ymor used B3URdery t he st PRER G tha ot FPE - or THETARGIENEe (o ude
pol ymers 25 disa osethnint) Rifedn 2bHd @nd. corgmest abtye@vas | abl e  pol ynmers

and oligomers for dispersing a pignent. In the present invention,
optionally, tHe %0%%%2?&“’%&@‘:0% e i conj UHENe R BFOW: &2%i spedsant. The

above dispersant- i Sy & ple, td Oni Gy L ONi.c, - honi oni c,
anphol yt i cs s#’ilc'on%el-éonga%%tg or élflluga}ﬁe(gggégpdl%rﬁ%gg%g%]g Ekaml es of the
above surfactant i ndhedebopel gozaretdpligmentlskyhy dehpugisueld g sulfuric
pol yoxyet hyl ene | auryl et her,. palyoxyet hyl ene stearyl ether and .

ol Yoxyet hyl ofE T L6 AL Al o PGP enE LSRRI T BhERYT SSTHBIE SR as
pol yoxyet hyl eng,dv-Qsit Wohery |yt her and pol yoxyet hyl ene n-nonyl phenyl

et her; polyethylene glycol diesters such as polyethylene glycol dilaurate

and pol yet hyl ene gl yFe@imrg &ff stfediht exbostsr Binangarata o lamientestnelsidd at ty aci d
modi fied , pol Yteiséa‘%{isdmrto%ﬁdea,r @aafﬁ‘[xﬂﬁ Jipai 1 ed cPafoi%:‘rﬁr%?tch%‘xﬁéﬁa@é‘d zinc
rtac a e

pol yet hyl ene imines. Thése su ants are avai e on mat ket Gnder

t he trade nameshiafe KPebafsOhfatdl selThem ead, zite yelléw) rafdol ybh @a i
Kyoei sha Kagaku Co., Ltd.),. F Tog 10 (of Tokem Products Co., Ltd.), Megafac
(of Dai ni ppon (4R AP EFefiCcdfdl) ) ncCFIMEB I Eed: (Lt RRRAY G IWUSSHiated) ,

Asahi ~ Quard g, SUrdH @l HSHH J3aSS Rballd GreerBYKuidtd:, Qid%%%ﬁ% (of
BYK Cheni e Japan Co., Ltd.), Solsperse (of Seneca Co.’, Ltd.) and EFKA ( EFKA
Cheni cal s BV) .black, synthetic iron black and carbon black.

15 In the present invention, the above pigments may be
used alone or in combination of two or more, or an organic
pigment and an inorganic pigment may be used in combination.
For example, one or more organic pigments are preferably used
to form pixels, and two or more organic pigments and/or carbon

20 Dblack are preferably used to form a black matrix.

In the present invention, the surface of the particle
of the above pigment may be optionally modified by a polymer
before use. Examples of the polymer used to modify the
surface-of the particle of the pigment include polymers

25 disclosed by JP-A 8-259876 and commercially available
polymers and oligomers for dispersing a pigment.

In the present invention, optionally, the colorant may
be used in conjunction with a dispersant.

The above dispersant is, for example, a cationic,

30 anionic, nonionic, ampholytic, silicone-based or
fluorine-based surfactant.

Examples of the above surfactant include
polyoxyethylene alkyl ethers such as polyoxyethylene lauryl
ether, polyoxyethylene stearyl ether and polyoxyethylene



15 These surfactants may be used alone or in conbination of two or nore.
The anbunt of the surfactant is preferably 50 parts or |ess by weight, nore
preferably 0 to 30 parts by weight based on 100 parts by wei ght of the
colorant. 20 In the present invention, the radiation sensitive conposition
can be prepared by a suitable nethod. Wien7a pignment is used as the
colorant, it is preferably m xed and dispersed into a solvent optionally

t oget her witholleyl altiedn;- solly2eyatds er(eB)a iy tdteny e seriver of swacldi sper sant
25 while it is ground a bead mlIl. qr rall mll to. prepare pi gnent

i sper st on whPE YA Thnted iy et 415 B ekt whi ch
wi Il be descrinbedRaniddfit &fithekhe gﬁmwtthﬁedéﬁ@lme diesspasaduddrad he
preparation of the above pignent dispersion is preferably 100 parts or 30
| ess by wei ghohystdydreatee rgdiqrlo &l tairae pard POy sidighrne rakycobr e
preferably.1 t rts. Lght ty cul ar pr bl y: t Q parts
by wei ght Dase Sg%a%%éeﬁarg%%ﬂ%;ggvé?gﬁ{’ Aocfcﬂi %ésl%lrgﬁeﬁ%&s\h%gnl%%gdg%%fn of
t he di spersantpoliyedtarger tdrani ah80 pairies nmyd vl ghtpodevied ipate d j tanday be 8
i npai red. The sal vent used for the preparati on of the above i_gment

di sper si on maPP SIS EEMEBEEhe ﬁb?\%%ﬁpré%&aﬁs %)‘F%ﬁé(laélé‘%]ieq‘aﬁl&he

radi ation sengiliig cARBESthEOP-M Gihild lor RpDEoflefeid hadsherginaldar,. The
anount of the above solvent 1s preferably 500 to 1,000 parts by weight,
mor e pref er ablGp.700:tdo )90@opaifilowhyofwkyght shaskagaku 109. pdrttd. oy Evdloght  of

mi 1 olatt badiTBREl PARRACERER hETERY  dtEiat P robedBshPoR i Rpal0 o

are used to nicheni¢dispante )a Flgkitde NMoeGunS®did GM CAmMitiesi)Ng A& apiignent ,
a solvent and a dispersant preferably while it is cooled with cooling water

or the Iike. augd snchsBirilon (9] iArphiat@lasts G bddds s B pd erably 50
to 80 vol % of {he6anAct {of Afvst RGRAL o dith e Ay, oot Rlgnes M xed
solutlonlnjecte IS

Seneca Co., Ltd.) and EFKA (EFKA Chemicals BV).

15 These surfactants may be used alone or in combination
of two or more.

The amount of the surfactant is preferably 50 parts
or less by weight, more preferably 0 to 30 parts by weight
based on 100 parts by weight of the colorant.

20 In the present invention, the radiation sensitive
composition can be prepared by a suitable method. When a
pigment is used as the colorant, it is preferably mixed and
dispersed into a solvent optionally together with the
alkali-soluble resin (B) in the presence of a dispersant

25 while it is ground by a bead mill or roll mill to prepare
a pigment dispersion which is then mixed with the components
(B), (C) and (D) which will be described hereinafter.

The amount of the above dispersant for the preparation
of the above pigment dispersion is preferably 100 parts or

30 less by weight, more preferably 0.5 to 100 parts by weight,
much more preferably 1 to 70 parts by weight, particularly
preferably 10 to 50 parts by weight based on 100 parts by
weight of the pigment. When the amount of the dispersant

is larger than 100 parts by weight, developability may be



preferably about 20 to 50 vol % of the capacity of the mll. The treating
tinme is preferably 2 to 50 hours, nore preferably 2 to 25 hours. 20 To
prepare the pignment dispersion by using aroll mll, a three-roll mll or a
two-roll mll is used to mx and disperse the pignent m xed sol ution
preferably while it is cooled with cooling water or the like. The interval
between rolls is preferably 10 mor less, 25 and the shearing force is, for
exanpl e, aboutimt@8 rdh/ sec. The treating tine is preferably 2 to 50 hours,

nore preferably 2 25 hours. - c onent (B) 30 .The cg nent. (B) in the
present invention i 'Lsr?’ﬁn Sogivl?éllsti -usst?ldﬁlim‘l% ?cg%q %J%tp&rt?etlroé} ec?f;me{%‘et oak%é"e)‘ (B)
al kal i - sol ubl @ iaeint’ dieiRimdaldremhywbechdentti aansta ol ¥EBE&t Red G an

alicylic hydrocarbon skeleton in the main chain and a polynerizable
unsat urat ed b&FENaATS Rel s@ded o 19 o BETFE LiFeFPBRCES L ASN Wh Heh dtidiIn

unsat urated aljc é&i&%%ﬁ—?{feefﬂaﬂeérei nafter) , serves as a binder for the
ol ubiTi '

col or ant A) an as s ty 1n an al kali devel oper used in a
devel opi ng step for Thee anmunftacfutbeodbaveotolvémnt t £s . pite fexaaipl ess aof tide
alicyclic hydrocarbon skeleton.ipn the side ﬁhain unsaturated alicyclic

pol yest er i nclludd SRRy WE&Pred™PFEnPLRShGERBEYr BOR HAVI By REES Y

8- menbered carRORht IB¥hYGh aso € Y QARe N RNGe 1 St NYE Cicd GPERhERE,
et hyl cycl opentan€, n-propyl cycl opentane, "10 i-propyl cycl opent ane,
1- met hyl - 3-i - pr opyl Gpchopearardie aboveapeaneme dispelrshioxdpie using a bead

met hyl cycl ghexane, hyl.cyc xan n- propyl cycl. ohexan
i - propyl c;ﬁ/gl oﬁ“&%gne?ﬁ%‘?%m?%%ﬁl‘gg’% eh?%%%/?c%yecqo&/osngégﬁg? &&lameter of about

1-met hyl - 4-i - pr.apoenad afiexare usad lteheienend Wilsphaaiaane pifment mixed
met hyl cycl ohept ane,. et hyl cyc|l oheptane, n-propyl cycl ohept ane, _.
i - propyl cycl ofiPfHACT CRURIFHANS-3 BhibifAtoyd Svdpiedtte, and a dispersant

1-net hyl - 4- i - pronyd ool olert aney 1oYehoNeRLANS: cobY ¢hgast Ale ;anthsYiahaoct ene.

In this case, the filling rate of the beads is

15 preferably 50 to 80 vol% of the capacity of the mill, and
the amount of the pigment mixed solution injected is
preferably about 20 to 50 vol% of the capacity of the mill.
The treating time is preferably 2 to 50 hours, more preferably
2 to 25 hours.

20 To prepare the pigment dispersion by usinga roll mill,
a three-roll mill or a two-roll mill is used to mix and
disperse the pigment mixed solution preferably while it is
cooled with cooling water or the like.

The interval between rolls is preferably 10 um or less,

25 and the shearing force is, for example, about 10° dyn/sec.
The treating time is preferably 2 to 50 hours, more preferably

2 to 25 hours.

- component (B) -

30 The component (B) in the present invention is an
alkali-soluble resin (to be referred to as “(B)
alkali-soluble resin” hereinafter) which contains a
polyester havinganalicylic hydrocarbon skeleton in the main

chain and a polymerizable unsaturated bond in the side chain



20 Qut of these alicyclic hydrocarbon skel etons, skeletons having a

cycl ohéxane ring are preferred, and skeletons derived from

1. net hyl - 3-i - propyl cycl ohexane and 1-nethyl-4-i-propyl cycl ohexane are
particularly preferred. In the side chain unsaturated alicyclic polyester,
the 25 alicyclic hydrocarbon skeleton can9forma main chain ester
structure for interconnecting the structural units of the polyester
directly or tkﬁtmuﬁee%@ﬁ&@ﬁ%ﬁntQOmﬁ P bd. CE&E@p&@Sabﬁr@heda@bWeYdiialent

bond group | noluds. nELLeng grouR, and [0 g3 I pEanched sl ens grouns

having 30 1 e Tain chai n ¢arbon atons il I"ene erne

group, propyl e(mw) gHrdithad rédeihy] e Of caup @lek 11 eaé-a@ubyé;en@sgdouﬁ a
cycl oal kyl ene ou having a 4- to 8-nenbered carbon ring such as
cycl obut yl ene ‘g@‘(ﬁ:ﬁ?mféﬂ/cﬁf‘b?}én?% eflee JrIupL AR ES cPBhex§PERE §E bEBT - gr oups

having 10 za di val end, fpydh %rbeHeCaY@i%/c‘!Mé‘ r%dr%c%fﬁjd“s%%@oga%ﬁ%e at ons
yl or to a

such as nethyl ene group ene grou pyl ene group bon
cycloalkylema;ﬂdmphhawunp&tukateda&ingnﬁéc&mkxﬂinﬂrnnn@udswmekatons

vl opent y1 end SR T 67 B POETEPBREAST e Amdt hy Pelidngiaghea carbon
cycl ohexyl ene ﬁiﬁ@*@ﬁ@hQEQU@y@DQpéﬂ@éﬁ@eXMé@ﬂ§l@%@P&t@ﬁgangrOUD aryl ene
groups having 6 to 10 carbon atons such as 3-phenyl ene group,

1, 4- phenyl ene %ﬁhﬂ#ﬁ%ﬁkpﬂﬁnQanﬂwn@pmrﬁngﬁﬁckﬁﬁﬁmﬁa@¢oups havi ng a dival ent

hydrocarb n r yl ene
gr oup, ylene%%r%%ﬁﬁéké%éé; %@% gggﬁég%gfdg é&?ﬁzlggovgsé%ry$ghe gr oup
havi ng 6 t 0 10ceal dyosn ok 1oas ; cﬁd)@ﬁﬁ&ﬁﬁg, gfietipsl chievongxénép 10 carbon atons

such as n}phenyleneo rou (-mC6H4-O ) or henyl eneoxy group
(-p- C6H4- 0-) ;e %U%% %?ﬂ?¥%?%ﬂi°%?ﬂ?% arbon chain with 1 to 6

mai n chain Ca{b;%%bn%éd cfé&?&éﬁe ”Bihﬂéﬁ@ﬁlgipﬂppr%ﬂ/é GEoHELYRe OF

propyl ene group 0 an oxy group in the above aryl eneoxy group. 20
Qut of these divettehyl bbni- @mqobcyelqﬂl@zmy ey olpexdnyi mydlahedtBrar bon

at ons arelgrEfﬁg{ﬁ§ﬁc§%fkﬁ%ptane, ethylcycloheptane,

n-propylcycloheptane, i-propylcycloheptane,
l-methyl-3-i-propylcycloheptane,
l-methyl-4-i-propylcycloheptane, cycloheptene,
cyclooctane and cyclooctene.

20 Out of these alicyclic hydrocarbon skeletons,
skeletons having a cyclohexane ring are preferred, and
skeletons derived from l-methyl-3-i-propylcyclohexane and
l-methyl-4-i-propylcyclohexane are particularly preferred.

In the side chain unsaturated alicyclic polyester, the

25 alicyclic hydrocarbon skeleton can form a main chain ester
structure for interconnecting the structural units of the
polyester directly or through a divalent bond group.

Examples of the above divalent bond group include
methylene group and linear or branched alkylene groups having

30 1 to 6 main chain carbon atoms such as methylene group,
ethylene group, propylene group, trimethylene group and
tetrabutylene group; cycloalkylene groups having a 4- to
g8-membered carbon ring such as cyclobutylene group,

cyclopentylene group and cyclohexylene group; groups having



p- phenyl eneoxy group is particularly preferred. The pol ynerizabl e

unsat urated bond in the side chain of the side chain unsaturated alicyclic
pol yester is not 25 particularly limted as long as it can be copol yneri zed
with the polyfunctional nononmer (C) and an optional nonofunctional nononer
which will be described hereinafter when iche radi ati on sensitive
conposition for formng a colored |layer is to be obtained. However, it is
preferably 30aadivadentr addobarthotderhued wiom a pold netirz ata ruirsatosmat ed
carboxylic acid such aflcgrret h% ai%l ic acid, crotonic acid, maleic acid,
fumaric acid GFISacHfifc*EcTatPBartfcar APy SHreteraizPU U SHORYAEESE bond
derived from Gy ¥IMdL t AW GJd1¥aTRE sy v ide £ase f ,

synt hesi zing the Side 11 chain unsaturated alicyclic polyester. The side
chai n unsat ur #-e¢rdlengicldarhsel yaigier Surh fs qyElsantiylent ingthglene

particularly preferably -a l.yester .nepresented by the followng formla
(1) (to beérefgé:roru &d tcéyc 1§pge§1t%’§o nyeese[tehrﬁ(eﬁe' Igoru |’nac§3fcglr3perl‘@gi-e_ f OR2 R20A
3_OR2 R20-( 3ppdyirgg dfoup!~Ra1dReR DR i infl dtie Rjrsipl O H2C 0 0 CH2
HOO OCH2 [In the fornmula (1), X's are each_independently a divalent 10

group repr esefvEd BYEHHETOITEM RS GHANR 38 DI F)Sxtene RECREEINe
et ) A SR ALEL 0 o B S o
atom or net hyll,gr-guenyRre graupeadh 4 nuependerd |greuhydidgen at om or the
esidue of pa 15 carhoxXl, @rouB cannl 09, 20000 AT ] S Pl B 888L.2hch £
chain with 1 to 6 main chain carbon atoms such as methylene
group, ethylene group or propylene group bonded to the above
arylene group having 6 to 10 carbon atoms; aryleneoxy groups
having 6 to 10 carbon atoms such as m-phenyleneoxy group
15 (-m-C¢H4-0-) or p-phenyleneoxy group (-p-Ce¢Hys-0-); and groups
having a divalent hydrocarbon chain with 1 to 6 main chain
carbon atoms such as methylene group, ethylene group or
propylene group bonded to an oxy group in the above aryleneoxy
group.
20 Out of these divalent bond groups, aryleneoxy groups
having 6 to 10 carbon atoms are preferred, and a
p-phenyleneoxy group is particularly preferred.
The polymerizable unsaturated bond in the side chain
of the side chain unsaturated alicyclic polyester is not
25 particularly limited as long as it can be copolymerized with
the polyfunctional monomer (C) and an optional
monofunctional monomer which will be described hereinafter
when the radiation sensitive composition for forming a
colored layer is to be obtained. However, it is preferably
30 anunsaturated bond derived from a polymerizable unsaturated
carboxylic acid such as (meth)acrylic acid, crotonic acid,
maleic acid, fumaric acid or itaconic acid, particularly
preferably an unsaturated bond derived from (meth)acrylic

acid from the viewpoint of the ease of synthesizing the side



(3) H3C OCH3 20 The side chain unsaturated alicyclic polyester can be
manuf act ured by synthesizing a diol conpound having an alicyclic

hydr ocar bon skeleton in the main chain and a s 12 pol ynerizabl e unsat urat ed
bond in the side chain and carrying out an esterification reaction between
the di ol conpound and an acid anhydride having 2 or nore carboxyl groups,
preferably 2 to 4 carboxyl groups, particularly preferably 5 a

t et racar boxyl ichadamhyudrdadeiraffesd pol iymstlerc (Wolwsstdre. manuf act ured from an

esterification reactjon _between, a _di t h).ac oyl roup- cont ai nj nq.di ol
conpound repr esent eg&’ﬁysﬁﬁgmﬁbﬂ%\}dnﬁ(& uoﬁ'%ﬁﬂé%bé)y"y&ﬁﬁ?géﬁﬁs er inihe
t etracar boxyl igre@e&ithyidﬁ}éi&j(drp e pab refeired ﬁ&@éﬁﬁ]@ér@ﬁ?%@@%éﬁ

di anhydride (8)" represented by the followi ng forrmula ( OO0 ™
H3 (6) H3C CHErgesmnted optiop Follovwing farmilan ((16) (ER1be srefemedd fed in

the formila (g bR RRer QG 1QH eSO HIC O-OR  OH3 CH

RZo__& ﬁ_ORZ Rzo__i j_ORZ RZo——i j—OR2

Y. Y - Y- 2

RPo—( 0 o~ 7 0 o~ y—OR
0 R _hx/_<__ 0 O R ? j\x/—<_g o,

O CH2 n HzC 0 O CHZ

(1)

[In the formula (1), X's are each independently a divalent
10 group represented by the following formula (2) or (3), Y's
are each independently the residue obtained by excluding four
carboxyl groups from an organic tetracarboxylic acid, R'’s
are each independently a hydrogen atom or methyl group, R*’s
are each independently a hydrogen atom or the residue of a
15 carboxyl group capping agent, and n is an integer of 1 to

40.]

@

9

20 The side chain unsaturated alicyclic polyester can be
manufactured by synthesizing a diol compound having an

alicyclic hydrocarbon skeleton in the main chain and a



15 [In the fornula (7), RL is as defined in the fornmula (1).] 13 OO~ p Y
(8 YOO([Inthe formula (8), Yis as defined in the above formula (1) .]
The process of manufacturing the side chain 5 unsaturated alicyclic

pol yester will be described hereinunder mainly in the case of the polyester
(1). The di(nmeth)acryl oyl group-containing2diol conmpound can be

manuf actured by diglycidyl etherifying a di phenol represented by the

fol | owi ng for POlLamegy zgibd epansat ey 2 eed bontol ms heds phe gblh 1pB 1A keraiynabt er)
and/ or a di phenal _repre ed. .b |l owing formula.(10 to be referred
fo as »di phonghe 11 Satatnsrth F IR aohoA R e 1 di pE e il ar ca
product repreaanteddbwunhiya@rfidkel davigigf @ H andrkl )cadibdxi) grasipsHddi tion
reacting acrylic acid_and/or nethacrylic acid 15 with an epoxy rou;J)D at both
termnal s of PRELETGPYYI dyFo %HQﬁﬁhqgiki%ﬁQﬂﬂﬁﬁ:PaPFéFéﬁégﬁy;PFﬁ erably

di (met h) acs yl gyl «@rQuR+¢RRL AR RGhHAlgecompound obt ai ned as described above
has an acid value of less"than 10 ' ngKOH g and an epoxy equival ent of 10, 000
20 to 20,000. OH H3BelpblyepteH3C1lCHBaOHbE4 maGHS aCOHrEet0)froM3@nOH CH3 O O

esterification reaction between a di(meth)acryloyl

group-containing diol compound represented by the following

formula (6) or (7) and a tetracarboxylic dianhydride (to be
10 referred toas “tetracarboxylic dianhydride (8)"” represented

by the following formula (8).

H,C
R1
o}
o)
OH
o}

HaC. O (6)

HsC~ “CHs 0 0

o)
OH R

CH,

[In the formula (6), R' is as defined in the formula (1).]
CH,

CH

2 O (7)
) o o
HsC O oL('o R

OH
15 [In the formula (7), R' is as defined in the formula (1) .]



H3C (11) H3ICCH3 O O CH3 O(12) H3CC( OCH3 5 To synthesize the

di (nmet’h)acryl oyl group-containing diol conpound, the diphenol (9) and the
di phenol (10) are desirably used in conbination in a weight ratio of
preferably 80 to 60:20 to 40 though di phenols nay be used alone or in
conmbi nation of two or nore. 10 The di gl ycildgyl etherification reaction
between the diphenols for the synthesis of the di (neth)acryl oyl
group-cont ai ni ng dipl compound nmay be carried out in accordance with the

general nethod of nt hegdj zi ng an epoxy resin. For exanple, the
di (et h) acryl oyl p- gontai ning 15 diol conpound can be synthesized by
Wi

reacting the dighenol t loepighl orohydrin in the presence of a basic
catalyst. The diyglyeid therified product obtained as is described above
preferably has an oxy uivalent of 260 to 300. The tetracarboxylic
di anhydride (8) isaot particularly limted but preferably a conpound
represented 5 by the following fornmula (8-1), a conpound represented by the
fol | owi ng f or rilna the Zpromla déipodnd sr er dedrined by tthe afooivieoWiommufler nul a
(8-3). 00O 91()8_]1) O0OO O O/ O(8-2) OO
The process of manufacturing the side chain
5 unsaturated alicyclic polyester will be described
hereinunder mainly in the case of the polyester (1).
The di{(meth)acryloyl group-containing diol compound
can be manufactured by diglycidyl etherifying a diphenol
represented by the following formula (9) (to be referred to
10 as “diphenol (9)” hereinafter) and/or a diphenol represented
by the following formula (10) (to be referred to as “diphenol
(10)” hereinafter) to synthesize a diglycidyl etherified
product represented by the following formula (11) or (12)
and addition reacting acrylic acid and/or methacrylic acid
15 with an epoxy group at both terminals of the diglycidyl
etherified product.
Preferably, the di(meth)acryloyl group-containing
diol compound obtained as described above has an acid value

of less than 10 mgKOH/g and an epoxy equivalent of 10,000
20 to 20,000.

(9)




OO0OO0OO0OO0Oel OCH2CH200 (8-3) O O 10 The nethod of carrying out an
esterification reaction between the di (nmeth) acryl oyl group-containing
di ol conmpound and the tetracarboxylic dianhydride (8) for the manufacture
of the polyester (1) is not particularly limted. For exanple, the

pol yester (1) can be manufactured by dissalaving 15 the di (neth)acryl oyl
group-contai ning diol conpound in an organic solvent under heating, adding
the tetracarboxylic dianhydrigg (8) to the resulting solution and reacting
them wth each ot heCHind ggrtation. In the polyester (1) obtained by the
above 20 esterificatjon iion, R2’s in the fornula (1) are all hydrogen
atons and the resig t e tetrac?ﬁﬁoxylic di anhydride (8) has two or

t hree carboxyl group whereby 16 e polyester (1) exhibits excellent
solubility in an al kdli /~=aqueous solution. In the present invention, at

| east some of frp : QHbups in the polyester (1) obtained by the
esterification 5 reggfion’can be capped with a carboxyl group cappi ng agent
bef ore use. By changln@ the ratio of the capped carboxyl groups, the acid
val ue of the polyester (1) is adjusted to control alkali solubility. The
above carboxyl group capping a@ent is not 10 particularly limted and a
known cappi ng agent such as gl yci dyl ether or carbodiimde nay be used.
For exanple, phenyl glycKdyl ether, 4-n-butyl phenyl glycidyl ether and
resorcin glycidyl et are preferred. In the present invention, the acid
val ue of the 15 @. (1) is preferably 20 to 80 ngKOH g, nore
preferably 30 to® OH g. Dependin 19N the type of the tetracarboxylic
di anhydride (8), i 5 desired that preferably 50 nol % or nore, nore
preferably 70 nolt nore  of the total of all R2's in the polyester (1)
shoul d consist 20 o ogen atomto ensure high al kali devel opability.

HaC™ “CHy ™ ~07

e We

5 To synthesize the di(meth)acryloyl group-containing
diol compound, the diphenol (9) and the diphenol (10) are
desirably used in combination in a weight ratio of preferably
80 to 60:20 to 40 though diphenols may be used alone or in
combination of two or more.

10 The diglycidyl etherification reaction between the
diphenols for the synthesis of the di(meth)acryloyl
group-containing diol compound may be carried out in
accordance with the general method of synthesizing an epoxy
resin. For example, the di(meth)acryloyl group-containing

15 diol compound can be synthesized by reacting the diphenols
with epichlorohydrin in the presence of a basic catalyst.

The diglycidyl etherified product obtained as



The epoxy equival ent of the polyester (1) after capping wth the carboxyl
group ‘cappi ng agent is preferably 60,000 or nore. Since the polyester (1)
kras a plurality of acryloyl 25 groups or nethacryl oyl groups having
polymeri zability, it is cured by exposure to becone hardly dissolved in an
al kali aqueous solution. Meanwhile, sincdSit is soluble in an alkali
aqueous solution when it is not cured, it is partially exposed as a resi st
filmto | eave Geseridedhetaaven praferab 130 hatc e @Qsoiyt iesi igseHiemitt ©fal26d) |
devel opabi lity thatyit can be dissolved in an alkali aqueous solution and
removed. The Tpol'yester (1) has high adhesion to various substrates, snal
cure shrinkage and &keeltleentadaedioxydsics t@rempmirtiiea (8)ghis glatss transition
point (Tg) and can fqrm.a resi,st filn1having 17 hkgb har dness. Further, as

the alicyclicBVH G LIRetEHORVEMTEF FERPTR ? HFEOMRIBILEP LGS t&FAi n
forms a "rel aihvaik $ohl HTKEIASu N RA)YES! Sorpbins dirberfiediiy | 1y,
5 1In the present invention, tthe weight average nol écular weight in téerns of
pol ystyrene (ttdiehEolébwingdfeomaba "(Mv2) hereiceaicen)d repsesedtbyl elthe
permeation chr t ogra GRC uting solvent: tetrahydrofuran) of the
side chain uﬁ%ﬁ?‘rargﬁﬁééﬁﬁkgi&é{%ﬁyester is preferably 3,000 to 10

100, 000, nore pre%grably(§,000 to 25,000. When Mv falls bel ow the above
range, flexibilityj or adhgsion may | ower and when Mwv exceeds the above
range, photocurabt™N al kali  solubility in an uncured state may | ower.
Mv can be adj ustCg i ng8tlhe anobunts of the organic solvent and the
15 reaction raw ng I'3(in the above esterification reaction in the case
of the polyester (@). Thenunber average nol ecul ar weight in terms of

pol ystyrene (to be referred to as "M1" hereinafter) neasured by gel

perneati on chronakpgraphy (GPC) geluting solvent: 20 tetrahydrofuran) of the
side chain unsaturjated aljcyclic|] polyester is preferably 1,000 to 60, 000,
nore preferably ;

o 0 (82
0] 0]
0] o) 0 o)
OWOCHZCHZOJ\@{:;O -3
0] 0]
10 The method of carrying out an esterification reaction

between the di (meth)acryloyl group-containing diol compound
and the tetracarboxylic dianhydride (8) for the manufacture
of the polyester (1) is not particularly limited. For
example, the polyester (1) can be manufactured by dissolving
15 the di(meth)acryloyl group-containing diol compound in an
organic solvent under heating, adding the tetracarboxylic
dianhydride (8) to the resulting solution and reacting them
with each other under agitation.
In the polyester (1) obtained by the above
20 esterification reaction, R*’s in the formula (1) are all
hydrogen atoms and the residue of the tetracarboxylic

dianhydride (8) has two or three carboxyl groups, whereby



The side chain unsaturated alicyclic polyester preferably has an acid val ue
of 60 to 70 ngKOH' g in order 25 to ensure high alkali solubility in an
uncured state. In the present invention, side chain unsaturated alicyclic
pol yesters may be used alone or in conmbination of two or nore. In the
present invention, another alkali-solubleixgesin 30 may be used in
conjunction with the side chain unsaturated alicyclic polyester as an

al kal i - sol ubl eheepbiiyesheratiot kahiblikal eéxsel lbhe gcdsii ity fiaraexdialld, a
copol ymer of a pol yneri zabl.e unsaturated nmononer having an acid functional
group such as Iscérh&ﬁfn'phenol ic 18 hydroxyl group or sulfonic acid

group and another agpohy pReiszall ghEisetl ahed SRNOgBhe B £ LN AP he
above nononer (to be referred to as "copol yneri zabl e unsaturated nononer”

herei naf ter) . SrRpEmineshef pohrepbeynet] zeibt el ned dnurthee ¢ serdfdcatian ng a
carboxyl 95OUR. LG 6, 1Bl eEEeabReA% | ERT DOl o PUR-SRIIALLNG, Unsgfur at ed

nononer" hereina inclu sat urated noONOC
(meth) acryli Gefeirk usy Ot B8R ehaagdngathkl eaeder yifi ¢ hacicdpped @aRbaKkyd aci d;
10 unsaturated di carboxylic acids and_anhydrides thereof such  as naleic

aci d, mal ei ¢ SRS déher arar ¥2aurdoti tagprtresier (1) dcofd UshRfticde,

citraconi ¢ acCighntGidir a1 alyfdiide and mesaconi ¢ acid; unsaturated
pol ycarboxylic acids having three or "nore carboxyl groups and anhydri des

t hereof ; 15 nono[ ( mathe) adopeoydaoopatyly Igrestpercsipgfing paleygarizondt ¢ aci d
havi ng t or nore carb |, .9r.qQu such as nonol[ 2-(neth

acryl oyl \(l)\%}et Wﬁ%ﬁ% ]d%@%%ﬁﬁdféa( ﬂ%}cmn a%%%ﬁ’%&q cﬁ@%ﬁ‘]‘%tﬁl%t e;
and nono (net y1yacigfatamat & RAIPERIL haMddnd, G Roxed . 9FeHD e3Rethp120 a
hydr oxyl group at both term nals such as co-carboxypol ycaprol act one

mono( net h) acr yAhany 1 B¢/ lishile eddisox - Tgrmky lehansi Iniddy Qisvar @tdiesd and
T e, SRR LPR Bhd RIS 0 g o rore.  Exampl es of
In the present invention, the acid value of the
15 polyester (1) is preferably 20 to 80 mgKOH/g, more preferably
30 to 70 mgKOH/g. Depending on the type of the
tetracarboxylic dianhydride (8), it is desired that
preferably 50 mol% or more, more preferably 70 mol% or more
of the total of all R*’s in the polyester (1) should consist
20 of a hydrogen atom to ensure high alkali developability.
The epoxy equivalent of the polyester (1) after capping
with the carboxyl group capping agent is preferably 60,000
or more.
Since the polyester (1) has a plurality of acryloyl
25 groups or methacryloyl groups having polymerizability, it
is cured by exposure to become hardly dissolved in an alkali
agueous solution. Meanwhile, since it is soluble in an
alkali aqueous solution when it is not cured, it is partially
exposed as a resist film to leave a cured portion, and an
30 uncured portion exhibits alkali developability that it can
be dissolved in an alkali aqueous solution and removed. The
polyester (1) has high adhesion to various substrates, small
cure shrinkage and excellent heat resistance with a high

glass transition point (Tg) and can form a resist f£ilm having



25 nononer having a phenolic hydroxyl group include o-hydroxystyrene,

m hydr bxyst yrene, p-hydroxystyrene, o-hydroxy-a-nmethyl styrene,

m hydr oxy- a- met hyl styrene, p-hydroxy-a-nethyl styrene,

N- o- hydr oxyphenyl mal ei m de, N-m hydr oxyphenyl mal ei m de and 30

N- p- hydr oxyphenyl mal ei m de. These pol yneriizabl e unsat urated nononers havi ng
a phenolic hydroxyl group may be used al one or in conbination of two or
nore. Exanpl ehigh theerdmasgrer Fonabherynsat thet ed inyedier hi/drdwaribam a

sul fonic acid graup include .isoprenesul fonic acid and p-styrenesul fonic
acid. These pd&l '%lﬂo@%’aﬁ rat gtalend'r‘fg]ﬁé:rua]‘rﬁ‘?/ir?‘?gl% gl'é‘h’r‘%/ T"ctd group
may be used al@netQrdly GHHH NathitBfe, THMHRIydB & EXAMAeshodht he

copol yneri zabl e unsaturated nononer include nmacronononers having a nono
(meth) acryl oyilegridugidty- a terninal of a polymer nol ecular chain (to be

sinmply referred to s%%g§ﬁ%% OgﬁbgaFE?hg“ﬁ?%hgﬁghique§§9%§#¥ﬁ;¥kﬁﬂs’ 10

pol ynmet hyl ~ (et h) acry y-n-buty t cryfFate an ysiloxane;

N-aryl mal ei m des gitchras d¥npherty lpmlyaityirdme  (Noo-dey dreParpteenydoral i wivde,
N-m hydr oxyphenyl mal ei m de, N-p-h drox¥phenylnaleinide,
hko-nethylpheﬁﬁﬁ%%9§ﬂﬁ%ﬁlmeﬁﬁH¥ﬁ€§ﬁ&9% SSNPRteioR glaromatography (GPC)

N p- met hyl phendygl gidnigday et NQsumiipodnam el el e -
N—n}nethoxyphgnylné1é?ﬁ?§%, and N-p- thoxyphe&ylnaﬂg}nsﬁ%j%wf %i%ubstituted
mal ei m des suchsasUtahed ahlebopaial @ipnldesstarone igrafdendblye apdihdso such as
styrene, a-nethyl styrene, o-vinyltaluene vinyl uene, p-vinyl.tol uene,
p- chl or osﬁ}r 9&2?6 f(?oé r‘i[ﬁri‘?oﬁfﬁl{)‘gre% Y ﬁnoe({%org&%r%qg% - m&é’t]}}rgene,

0- vi nyl benzyl Ry tBEh@sovednyd benaxhse Ayl &t hfihes iy Ayl bewey |arrt hyl

et her, o-vinylbenzylglycidyl ether, mvinylbenzylglycidyl ether and_
p-vi nyl benzyl gihga %ﬁw exeeRes; thAdeReyse strtEas Rhrfedre i zakl Wittty 1alkedde; 25

?EZ?Lyggﬁed C%&HR&%hﬁH?ﬁi?%ﬁbuéﬁqukpgéaéé¢$$yf@f¥£@t%ﬂvcghq&gadjusted
yl ate, n-propyl (neth)acrylate, T-propy
by changing the amounts of the organic solvent and the
15 reaction raw materials in the above esterification reaction
in the case of the polyester (1).

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

20 tetrahydrofuran) of the side chain unsaturated alicyclic
polyester is preferably 1,000 to 60,000, more preferably
2,000 to 25,000.

The side chain unsaturated alicyclic polyester

preferably has an acid value of 60 to 70 mgKOH/g in order
25 to ensure high alkali solubility in an uncured state.

In the present invention, side chain unsaturated
alicyclic polyesters may be used alone or in combination of
two or more.

In the present invention, another alkali-soluble resin

30 may be used in conjunction with the side chain unsaturated
alicyclic polyester as an alkali-soluble resin.

The another alkali-soluble resin is, for example, a

copolymer of a polymerizable unsaturated monomer having an

acid functional group such as carboxyl group, phenolic



(meth)acrylate, n-butyl (neth)acrylate, i-butyl (nmeth)acrylate, sec-butyl
(meth)acrylate, t-butyl (nmeth)acrylate, 2-hydroxyethyl (nmeth)acrylate, 30
2> hydr oxypropyl (neth)acrylate, 3-hydroxypropyl (neth)acryl ate,

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

4- hydr oxybutyl (neth)acrylate, allyl (netigacrylate, benzyl

(meth)acryl ate, cycl ohexyl (neth)acrylate, phenyl 20 (neth)acrylate,

2- met hoxyet hyhy@nst)lagndun er sulgimnioxyat g/ | g onn Badryhetker

met hoxydi et hyl ene gl ycal net h ryl - et hox iet h e cal

(et h) acryl at é:,OPOr%giT‘F\;egrxlyzﬁ%lpeyP%%\%gbl ?géﬁ “torlr]eq"he)raé%%/ifgf: S?élcﬁqeﬁ%“g@é iaﬁocyp?yl ene

5 glycol (netmasmdrat@o bsobefsytedned ) acradmiigme i £3151 OpeiHadireEd
(meth)acrylate, 2-hydroxy-3-phenoxypropyl (neth)acrylate and gl ycerol
nono( et h) acr JloRAe n U FIqtEd &mi noal kyl carboxyl ates such as

2- am noet hyl (nmeth) , i l.Am )agr
2- am nopr o%yl (et hj%%rm?r I tgt%e,&— %%Wﬁ%@go##g%%% Igcﬁnge,r

3- am nopr opyl hawnietd)aacrartiatey largkr @i ttet Hye ane fopreapyto (aet hWachekylt e;
unsaturated gl ycidyl carboxylates such as glycidyl, met h) acryl ate;. vjnyl
car boxyl at es ﬁlfcﬂﬁl%scq}}atrﬁﬂn BHRE ,Sthgt\ﬁ%nﬁngwgﬁi ol?éf‘:el,n%/?%?% Bt % and
vinyl benzoat ginsdtis@itdPhefoehhBbsysiieh Ay bl¥h dJBR¥tnehBeY1 1 ¥idvklg et hyl
ether and allyl glycidyl ether; vinyl cyanide conpounds such " as

(et h) acr yl oniamatiasic-aghidr cacelyl @rpacry el @nacid nghd detenayboi @eid ;

unsat ur at am.de . );acryl.am - r 1

N- 2- hydrogget h@ﬁ%a%%%cg?rl%%%ﬁ%%naxal 'p § i%lﬁ é}?%%‘g%e%%lr%oggs&%ch as
1, 3- but adi ene,ad sapetoad adlet opmdneiride t fFempreserdid, nveatbohc ddiel,above
anot her alkali-soluble resin is preferably a copolyner (to be si rgglf,y 25
referred to as PaSHHGANYBUS oMt ETRGR o fd irhe 01 HEEOMHE By Bt

car boxyl gr OU%‘rﬁ)meégﬁbﬂgcu@éf&Prﬁﬂ{uMBl9egrﬂo§9@9Eyﬁ@{&§ LA ng
unsat urated nononer, nore preferably a copolyner of a nonomer m xture of
(a) a carboxyWhree or more carboxyl groups and anhydrides thereof;
15 mono[(meth)acryloyloxyalkyl]esters of a polycarboxylic
acid having two or more carboxyl groups such as
mono [2- (meth) acryloyloxyethyl]l succinate and
mono [2- (meth)acryloyloxyethyl]lphthalate; and
mono (meth) acrylates of a polymer having a carboxyl group and
20 a hydroxyl group at both terminals such as
o-carboxypolycaprolactone mono (meth)acrylate.
The above carboxyl group-containing unsaturated
monomers may be used alone or in combination of two or more.
Examples of the above polymerizable unsaturated
25 monomer having a phenolic hydroxyl group include
o-hydroxystyrene, m-hydroxystyrene, p-hydroxystyrene,
o-hydroxy-oa-methylstyrene, m-hydroxy-oa-methylstyrene,
p-hydroxy-a-methylstyrene, N-o-hydroxyphenylmaleimide,
N-m-hydroxyphenylmaleimide and
30 N-p-hydroxyphenylmaleimide.
These polymerizable unsaturated monomers having a
phenolic hydroxyl group may be used alone or in combination

of two or more.

Examples of the polymerizable unsaturated monomer



gr oup- cont ai ni ng unsaturated nononmer containing 30 (neth)acrylic acid and
(b) at'least one selected fromthe group consisting of polystyrene

macr onmononer, polynethyl (nmeth)acrylate macronononer, N phenyl mal ei m de,
N-cycl ohexyl mal ei m de, 2-hydroxyethyl (meth)acrylate, benzyl (meth)acrylate
and glycerol (meth)acrylate and 21 optionedly (c) at |east one selected
fromthe group consisting of styrene, a-nethylstyrene, nethyl

(et h) acryl at éqandldg/la Eudtflopder ghatiegaodp phreniide (Istgnacsyh Bfeni & ddi df t he
anot her al kali-spluble resin j referably 2,000 to 300,000, nore
preferably 3, tfb'slt@@f?)rb?fu#\if’r? C $r¥terably 1,000 to 60,000, nore

preferably 2,000 to @R R0Q01llymdeanies aifsd tineitdP mordie AR ng a
al kali -soluble resins nay bé used alone or in conbination of two or nore.

10 In the presehtfomiemqish gnowe meyalPeantaft abpne her alk st onksiglatbi@n radsi ns
is prefera Iy%potoor )0 parts by weight, nore preferably 20 to 500 parts
by wei ght based on 1 parts by weight of the colorant (A). Wen the total

amount of the al kal iExsalglldse gfesihes dopanaddrarzadian vtk rartss b dnnomeight ,
al kali developability may lower, or_a stain or the filmresidue may be

produced on t RG] M Fonanfs NeyisgnpngoraRet bl 2gRY LA¥X pHs®P 557 t i on.
When t he total

concentration aoFé?ﬁgH%%:%frg%%%%gl%gﬁgtgf\%%iﬁ g{}/{v?%zg% é&e yfeil:trer%lay be
difficult to aohis e mdertreoymters| drereiomsi tyr bf sech has polystFhenapount of
o pref or ABTy BAOTRE b0 ) Rére e gh oP bRy 25U LY 15U W BTG T R hrount
of 25 the si dg@nad i deerad Ul Bld i de PHWES RS N-pHFBIIRI e iinfiafe 10
W% the intended effect of the present invention may be inpaired. -
conponent ( C) N-30 iy @omitrrentmy G inide heV pr deedroxymkeny bra eimide,
p0|yfunCtiOna%L%PﬂBﬂoni?Bﬂéﬁ&fﬂgiéﬁmfﬁgfaﬁx%5%@%ﬂ%f§ﬁ§hylmaleimide,
N-m-methylphenylmaleimide, N-p-methylphenylmaleimide,

15 N-o-methoxyphenylmaleimide, N-m-methoxyphenylmaleimide
and N-p-methoxyphenylmaleimide and N-substituted
maleimides such as N-cyclohexylmaleimide; aromatic vinyl
compounds such as styrene, a-methylstyrene, o-vinyltoluene,
m-vinyltoluene, p-vinyltoluene, p-chlorostyrene,

20 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 1l-methylindene;

25 unsaturated carboxylates such as methyl (meth)acrylate,
ethyl (meth)acrylate, n-propyl (meth)acrylate, i-propyl
(meth)acrylate, n-butyl (meth)acrylate, i-butyl
(meth)acrylate, sec-butyl (meth)acrylate, t-butyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate,

30 2-hydroxypropyl (meth)acrylate, 3-hydroxypropyl
(meth)acrylate, 2-hydroxybutyl (meth)acrylate,
3-hydroxybutyl (meth)acrylate, 4-hydroxybutyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, cyclohexyl (meth)acrylate, phenyl



unsat urated bonds in the nol ecul e. Exanples of the polyfunctional nononer
i nclude di(neth)acrylates of an al kyl ene glycol such as ethylene 22 gl ycol
and propyl ene glycol; di(neth)acrylates of a polyal kyl ene glycol such as
pol yet hyl ene gl ycol and pol ypropyl ene glycol; poly(neth)acrylates of a
pol yhydric al cohol having 3 or nore hydraxyl groups and dicarboxylic 5 acid
nodi fi ed products thereof such as glycerin, trinethyl ol propane,
pentaeryt hrit dmedihd agirydrattaer ﬁ—mmxyetdiyilgd(nrﬁtﬂh)mwlaaiee,s such as

ur.et resi si.licone r and

Coi Van resi nt 2 BHEREPRRAEIT P BE R A hre PR TR 19 SRt i 10

bot h term nal §nitdh a2 Q| n%tlmt qu@h@,q\@n@ga I Qe h) @@y adle bot h
term nal s, polyisoprené having a hydroxyl grou bot h tern1na|s and

pol ycapr ol act oes heasyprgry ligpdr exyrFol gmrﬁl aﬁcrbdtaﬁ-q efgthaxydizaepylene

tris[2-(nmeth) r on aQsp onfunctlona
nonomner s, épolgfll rrcétlh) a%)r%ﬁ Mé’)l%& qaﬁt ?/qnoré& [z;rl co oalhce%%val&ng’ 3 or nore
hydr oxyl groumidymidﬁen&bmdeﬂyh:amaﬂhramﬁﬁﬂaﬂé,products t hereof are

preferred, as exenplified by trlnethyloléﬁﬁpane triacryl ate,
tr|nethylolpr8p§H@IFPWh§r55@Pﬂ%¥R¥OR¥ hdAAmriata and gixgenel

pentaerythri tg{ d (rleFl) RRGMI AL, Lﬁf%%.ttﬂ?xra)f:tehi' IdBInd At PR A8 1ates

pentaerythrit tetranethacrylate di pentaerythritol “pentaacryl ate,
di pent aer yt hr isugh psnﬂaamﬂhaet@&étémethop@mwéemybhﬂlﬁomeMQXaamnmb@mbyl

dipentaer hrltoI£§5 heﬁ_ f%late andgcog%ﬁggds represented by the
fol |l ow ng f or AR ICOOCH2 ti
- CH2000CH2 CH2 GOGH ek 3%1a@l‘|2ﬁ§¥é‘ﬁ@-|2 (melet] 13, 1GHOCACHRHA o g #2pryaCO0CH2
C- CH20OCOCH2CH2COOH (1
(meth)acrylate and 3-dimethylaminopropyl (meth)acrylate;
unsaturated glycidyl carboxylates such as glycidyl
(meth)acrylate; vinyl carboxylates such as vinyl acetate,
15 vinyl propionate, vinyl butyrate and vinyl benzoate;
unsaturated ethers such as vinyl methyl ether, vinyl ethyl
ether and allyl glycidyl ether; vinyl cyanide compounds suckh
as (meth)acrylonitrile, a-chloroacrylonitrile and
vinylidene cyanide; unsaturated amides such as
20 (meth)acrylamide, a-chloroacrylamide and N-2-hydroxyethyl
(meth)acrylamide; and aliphatic conjugated dienes such as
1,3-butadiene, isoprene and chloroprene.
In the present invention, the above another
alkali-soluble resin is preferably a copolymer (to be simply
25 referred to as “carboxyl group-containing copolymer”
hereinafter) of a carboxyl group-containing unsaturated
monomer and a copolymerizable unsaturated monomer, more
preferably a copolymer of a monomer mixture of (a) a carboxyl
group-containing unsaturated monomer containing
30 (meth)acrylic acid and (b) at least one selected from the
group consisting of polystyrene macromonomer, polymethyl
(meth)acrylate macromonomer, N-phenylmaleimide,
N-cyclohexylmaleimide, 2-hydroxyethyl (meth)acrylate,
benzyl (meth)acrylate and glycerol (meth)acrylate and



CH20COC=CH2 CH3 CQut of these, trinethylol propane triacryl ate,
pentaetythritol triacrylate and di pentaerythritol 5 hexaacrylate are
particularly preferred because they provide a colored |ayer having
excel l ent strength and surface snoothness and rarely produce a stain or the
filmresidue on the substrate or |ight sereening | ayer of an unexposed
portion. 10 The above pol yfuncti onal nononers nmay be used alone or in

conmbi nati on obptwenarnlyor@) Hte lamstnions ddiedqay iy italgragonmer in the
present invention is preferably 5 to 500 parts by weight, nore preferably
20 to 300 par €Ny skeNghth&L&T ed® 100 MEdis Shy reneweifiihf t he

al kal i - sol ubl @pEes)a LB atNEN 1L 1e (?r@%‘l'ﬂtac‘}fyléé}e 24 Wuegti onal nmonorer s
by “wei ght surf

smal | er than parts , ‘the strength an ce snoot hness of the
col ored | ayer (meyh)edetrarliageat e and when the anount is |arger than 500 parts

by weight, alkali developability may Jlower, stain or, the 20 film

resi due may be prodﬁgeakogﬁ?ﬁﬁn%%h% r%ﬁ%gﬁa'ﬁéiﬁﬁie§%¥%§hfﬁpr§§8Fabﬂyén
unexposed porbi,@no kd tbe,poesenbrenyeatévsapliyhe, pobytsncdd cowd . mymorer  may
be used in conbination with a nonofunctional nononer haV|n8 one

pol ymer i zabl ePdrser@ated, BBAG-T A0t AE Oponetd R e T2 abdandl 880070 £he 08Bove
monof uncti onal ”DnoﬁﬁrthECPQQ%eth n gégo%Q”E%%n%%o ungkabed S 9t hihe

carboxyl 24 group-containfng unsafura nononer and the  copolynerizabl e
unsat ur at ed nueeiers mayt be abedeaaonéher imldehbirsolidt eoff @sicdnor more.

N- (et h) acryl oyl norpholine, N-vinyl pyrrqlidone, N-vinyl-c-capraol actam and
comrerci atfy 5 avai&&bFQewpgﬁﬁﬁnftﬂ @nﬁ&ﬁgﬁoﬁﬁﬁbéﬁﬁéﬁia@ﬁ%ﬁﬁb&ﬁ ShGust ry

Co., Lt d_- ) - Thegemrefunatd Q@id@&%&ﬂ%ﬂl@ thcﬁck@!lquﬁ)d)rpaixfts by
conbi nation of two or nore. The anount "of the nmonofuncti onal nfononer 7 s

preferably 10ed@hm, %norel pysfempbeypref epahl§ BHOrve Womwdissy based om t he
100 parts by weight of the colorant (A). When the total

amount of the alkali-soluble resins is smaller than 10 parts
15 Dby 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 larger than 1,000 parts by weight, the
concentration of the colorant becomes relatively low,
20 whereby it may be difficult to achieve the target color
density of a thin film.
The amount of the side chain unsaturated alicyclic
polyester in the alkali-soluble resin is preferably 10 to
100 wt%, more preferably 20 to 100 wt%. When the amount of
25 the side chain unsaturated alicyclic polyester is smaller
than 10 wt%, the intended effect of the present invention

may be impaired.

- component (C) -

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

Examples of the polyfunctional monomer include

di (meth)acrylates of an alkylene glycol such as ethylene



total of the pol yfunctional nononer and the nonofunctional nononmer. Wen
t he anbunt of the nonofunctional nononer is larger than 90 wt% the
strength and surface snoot hness of the obtained colored | ayer nmay becone
unsati sfactory. 15 The total anmount of the pol yfunctional nononer and the
nonof uncti onal nonomer in the present invention is preferably 5 to 500
parts by weight, nore preferably 20 to 300 parts by wei ght based on 100
parts by wei gbilyeblt had arkavilesel gldlysodesidi ((B)Lh)wWrayletes atfala anount is

smal l er 20 than-5 [ y ight .. the str h d_surf.ace smooi hness of
t he col ored Ig§%ya§%¥E§5 er] F%?esgﬁ%'ﬁ%eﬁsﬁﬁétp'ganeaﬂ&fﬁpli%? arger than
500 parts by yelgbtopgllkaki gdgvelopabili(ngthiayrioaees of a pbayhydrithe
filmresidue may be_produced_on the substrate or |ight screening |ayer of
an unexposed 225°B6Lt PBN1NI EDPTPRBEEr RUPEIKY e AEPHPSr 2anth81FREPEFYdEal

enerator D) .j.0 4t n i fi radi cal | e of
g9 { )a'c%(c)l RGFPL'E%%Q gtro'dﬂ\é%% QR QAR R %%'u%ilﬁc%%%qp

initiating the polyneri zation of the above poly onal ‘nononer (C) and

t he opti onal | yrisedhydpdburopanenapembaengthupool expbdipenteeryatiratiodn such

as visible radhatign, #:traviolet radiation, . far ultraviolet radiation,
BE&EY

charged parti Eré9p BTS2 tRS SHCh PSh POIFCSHRE  pFEYBYadiH™ gener at or

in the presentreRyanti@sis, AN&LEradd ¥n As¢IRPBHBG-d LR 8RNSO &y rbBen;
followi ng formul a gﬁ) or (5) (to be referred to as "carbazol e- based
i

conpound (D Yi (mets) agrydaresrofoa RYlymer bBayinpgaRhYRroxRl(gyouRy a§ 5 R
Ol-C R3 10 both 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.

15 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,

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

25 hexamethacrylate and compounds represented by the following

formulas (13) and (14).



R R6 N 6,CCR4A (5 ~D7r1I N Y5 R [In the formulas (4) and (5), R3's are
each i hdependently a linear, branched or cyclic alkyl group having 1 to 12
carbon atonms or phenyl group, R' s are each independently a hydrogen 10
atom linear, branched or cyclic al kyl group having 1 to 12 carbon atons or
phenyl group, R5's are each independently 23 hydrogen atomor |inear,
branched or cyclic alkyl group having 1 to 12 carbon atons, and R6's, R' s
and R8' s are each independent!|gHao0pUHegeOHat om or |inear, branched or
cyclic 15 al kyl group having 1 tob gocarbon atons with the proviso that the
al kyl group repremteHCROGH T GH0RECHEHRP A mdld) be substituted by
a substituent selected fromthe Hgg C%99§bﬁt'n9 of a linear, branched or
cyclic al koxyl group having 1 to car bon 6ns phenyl group and hal ogen
atom 20 and the phenyl group represented by R3 and R4 may be substituted
by a substituent selected fromthe grdmg 26 consisting of a |inear,

branched or cyclic al group Y g 6 carbon atons, linear, branched
s R o8Bt

or cyclic al koxyl grotp'® havin Han at ons, phenyl gr oup and

hal ogen atom] ByaeekeadCHye- J—rma{ c@c&eshedecyQM)C al kyl group 5
having 1 to 12 carbon atons reptesen , R4 and R5 in the fornul as
d¥ 2p,

(4) and (5) include nethyl grougH2@E ﬁ&l n- propyl group, i-propyl
group, n-butyl group, i-butyl group, Cﬁfc butyl group, t-butyl group,

n- pentyl group, n-hexyl group, n-heptyl® group, n-octyl group, n-nonyl

group, n-decyl 10 group, n-undecyl group, n-dodecyl group, cyclopentyl group
and cycl ohexyl group. Exanples of the linear, branched or cyclic al kyl group
having 1 to 6 Gner bon tdiemss, rmxﬂmﬁnhyknﬂﬁmoﬁaheFﬁkramkfﬁhtaplude met hy

group, eUhy! Qroup, I ALORYl, A olpe LR ODYL GUAUR:. 18, e Uy, O ouP.

5 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
portion.

10 The above polyfunctional monomers may be used alone
or in combination of two or more.

The amount of the polyfunctional monomer in the present
invention is preferably 5 to 500 parts by weight, more
preferably 20 to 300 parts by weight based on 100 parts by

15 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
weight, alkali developability may lower, or a stain or the

20 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
having one polymerizable unsaturated bond in the molecule.

25 Examples of the above monofunctional monomer include

the above compounds enumerated for the carboxyl



n- pentyl group, n-hexyl group, cyclopentyl group and cycl ohexyl group.
Exanples of the linear, branched or cyclic al koxyl group having 1 to 6
carbon atons out of the substituents for 20 the alkyl group represented by
R3, R, R5, R6, R and R8 and the substituents for the phenyl group
represented by R3 and R4 include nethoxy ogroup, ethoxy group, n-propoxy
group, i-propoxy group, n-butoxy group and t-butoxy group. Exanples of the
hal ogen at om igheupde dntednineg aimyatantted minatdmeral ahe Exanpl es of the

| i near, branched aor cycllc al k roup having 1 to 6 carbon atons out of
the substit uefCPNFMEHEa e ﬁi}l'i 83'7 &Cé'écg'fﬁredubfk% AR RATN *Hl e

met hyl group, 51§&LNY- 1QMe &reoglqpylw(n@bql ) deRF IR i 1 fls Put yl group 30
and t-butyl group. One or nore of these substituents of the same kind or

di fferent ki ndisvimy lipyrexalsidente i N-vhayal-kytapgobaptandcrideopmenyiadrigup. In

the formul as (4) .an 5),, i referably thyl . group, ethyl. group,
- pr oy o ou VAL iaRaS, - 5P3en TRt YRne o f e Moy dhster s
preferably a lpedrogem.gt.om nethyl group, et hyl group, n-propyl group,

i -propyl group, n-butyl grou pent group, n-hexyl group, n-heptyl
group or n-octyl ﬁ@ﬁﬁe FBnPgubﬁéﬂéﬁagIWO%P%®H$d@éﬁb@tEﬁ?dn%¥%9$CETQPOUp,

et hyl group, Pr oup or n-butyl group, and R6, R7
and R8 are eagﬁm%}e ergg ydfgggﬂléﬁ(nn met hyl group, ethyl group,

n- propyl group, i- prrhpyamgmmtlp)f bhe mdndfungriouml fvebeereds @mtf;elreﬁmqu t he
car bazol e- based coppoun 10 (D) in the present invention.incl

1-[ 9- et hyl 2 6- Bén¥5yI ©8. ﬂ?s%aﬂ%ﬁi |2 kﬁé’%ﬁewl°2°r L30 BASEE G the
nonane- 2- oxi M4Plepzoahe. pol functlonal monomer and the monofunctional

1-[ 9- et hyl - 6- benzoyl - 9. H. -'car bazol - 3-yl ] - nonane-|, 2-
nonane- 2- oxi mAoDoFEdt-at Whensthe amount of the monofunctional monomer is

éeL?aﬁéhgloglﬁgnzo t%.s 96a&pa20£h§ g&%eﬁﬁ%ﬁ?ﬁﬁh s&%face smoothness of
1-[ 9- et hyl - 6- hﬂﬁi@ﬁtdiﬂéd%ﬁﬂﬂﬁﬁﬂﬂ-Khﬁéﬂ-mxyébkdome 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) photoradical generator -
The photoradical generator (D) in the present
invention forms a radical capable of initiating the
30 polymerization of the above polyfunctional monomer (C) and
the optionally used monofunctional monomer upon exposure to
radiation such as visible radiation, ultraviolet radiation,
far ultraviolet radiation, charged particle radiation or

X-radiation.



oneoxi me- O-acetate, 1-[9-ethyl-6-(2-nethyl benzoyl)-9.H. -carbazol-3-yl]- 20
et han-I - oneoxi me- O benzoat e,

1+ [ 9- et hyl - 6- ( 2- et hyl benzoyl ) - 9. H. - car bazol - 3-yl ] -

et han- 1- oneoxi me- O acet at e,

1-[9-ethyl -6-(1, 3,5-trinethyl benzoyl)-9. H2sxar bazol - 3-

yl ] - et han-1 - oneoxi nme- O benzoat e and 25

1-[9-n-butyl - 6- ( 2- efltnd pdotopa)iaH. gemehatolr- 31ylthe present invention

et han-| - oneoxi,me- O benzpate. Qut of these carbazol e-bas conmpounds (D),
T To et hyl o (B REERSPABLY Gy Py TEoRRE SRRt ey by T BOT Lot PRE At

et han- 1- oneoxi mB- Graqsh at(@ol beppetegrbarty 4 ef@imetol Sbhdded honPRERNT

i nvention, the carbazol e-based conpounds (D1) nmay be used alone or in

conbi nation of (RMo hRreitaftey) the present invention, a photoradical
generator other than_the car Pﬁzol3e- based conmpound (D1) (to be referred 28
to as "anot her photofadi cal geﬁ@'rRat or" hereinafter) may be used. The

anot her phot or adi cal _‘gener at or (55, for exanple, a biimdazol e-based
conpound, benzoi n-bjgsed conpound, acet ophenone-based conpound,
benzophenone- basge-cqrpsgad, 5 ‘CdRﬁetone- based conpound, pol ynucl ear

gui none-based conpound, xant honé- based4conpound, phosphi ne-based conpound
or triazine-based qgmpound having<gt | east one main skeleton represented by
the follow ng formula 5-2) or (15-3). (15-1) :):NNNMN- N :):NX
IN (15 2) NV N7 NN/ 10 /, ~~ Exanpl es of the above

bi i m dazol e- based corrpoundll\l i ncl ude

2,2'-bis(2-chl orophenyl )-4/&% ,5,5" -tetrakis(4-

et hoxycar bgnyl phenyl )-1, 2" -bi i m dazol e,

R7
<« _R®
Os c
O,
R® R ) 5)
N
|

R5

[In the formulas (4) and (5), R’ s are each independently
a linear, branched or cyclic alkyl group having 1 to 12 carbon
atoms or phenyl group, R*’'s are each independently a hydrogen
10 atom, linear, branched or cyclic alkyl group having 1 to 12
carbon atoms or phenyl group, R*’s are each independently
a hydrogen atom or linear, branched or cyclic alkyl group
having 1 to 12 carbon atoms, and R*’s, R’'s and R®/ s are each
independently a hydrogen atom or linear, branched or cyclic
15 alkyl group having 1 to 6 carbon atoms, with the proviso that
the alkyl group represented by R?, R*, R®>, R®, R’ and R® may
be substituted by a substituent selected from the group
consisting of a linear, branched or cyclic alkoxyl group
having 1 to 6 carbon atoms, phenyl group and halogen atom,
20 and the phenyl group represented by R® and R* may be

substituted by a substituent selected from the group



15 2, 2' - bi s(2-bronmophenyl )-4,4",5,5" -tetraki s(4-

et hoxytar bonyl phenyl ) -1, 2' - bi i ni dazol e,

2% 2' -bi s(2-chl orophenyl)-4,4",5 5" -tetraphenyl -1,2" - biimdazol e,

2,2 -bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl-1,2"- 20 biim dazol e,
2,2'-bis(2,4,6-trichlorophenyl)-4,4",5,5" ogetraphenyl - 1,2'-biimdazol e,
2,2'-bis(2-bronmophenyl)-4,4",5 5" -tetraphenyl-1,2" 29 biim dazol e,

2,2' -bis(2,4- diohsdmpphenyt o #idead, DramiHapbervyelli alkbili g slag dlatr iaed

2,2'-bis(2,4,6-tribronophenyl)-4,4", 5 5 -tetraphenyl- 5 1,2'-biimdazole.
Qut of these B ‘F‘Pn‘sd‘éi‘BP@nb%\%Ce%F cgﬁfﬁgﬁﬁdsbram:hed or cyclic'alkoxyl group

2,2' -bi s(2-chkgl ra
2,2 -bi SE 2, 4- (‘111 P%‘rag%t%n{} C%rb%rﬁagbglg-tgﬁgg%%e%ﬁ plag{c%rﬂf' Q%fé azoI e and

2,2'-bis(2,4,6-tri cEkemprihean the 4ingak), -hwncphdoy eyd] 2t-dlikyd daoaolpe ar e
preferred an 2.2 s(2-chl orophenyl)-4, 4' henyl

bi i ni dazol® i g‘ab(&rnﬁr (]:ukgr Eﬁ 5?5#385 %Srépﬂwlbt@%%%ﬂ%ﬂ% R %‘hdf% in

bi i m dazol e- b%edfe@ﬂnsnued ip UEEQS3S lhbeudeh@éenﬁﬂldjlaéu;gewlo@rb@ t he
present invention, it is preferabl y used in conbination with'the folpl oW ng

hydr ogen 20 dSNEToRY 1 GF OB fiB3cRyd g8AYPt iYLy Irgsouer m ~Bifey bgeeu@onor

as used herei ound iE%n r QVi hy. en tQ[H;o a
radi cal forrre% %e?%rﬁc]yf;ih qurg) \ﬁ}ﬁb seélpgo%pg%%ﬁbly %Ogg’surrﬂh
hydr ogen donoigrioaipnrefkeabyy 9a~dtq:r capbvanybagedip 26 - aonpountbwgef nredcyl

her ei nbel ow or an am ne-based conpound fr ned her ei nbel_.ow. The above
mer capt ant Has @F ¥EpBaHAESYA EB%Bun‘H' ecyl group, cyclopentyl group

and cyclohexyl group.

Examples of the linear, branched or cyclic alkyl group
having 1 to 6 carbon atoms represented by R®, R’ and R® include
methyl group, ethyl group, n-propyl group, i-propyl group,

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

Examples of the linear, branched or cyclic alkoxyl
group having 1 to 6 carbon atoms out of the substituents for

20 the alkyl group represented by R?, R*, R®, R®, R’ and R® and
the substituents for the phenyl group represented by R® and
R* include methoxy group, ethoxy group, n-propoxy group,
i-propoxy group, n-butoxy group and t-butoxy group.
Examples of the halogen atom include fluorine atom and

25 chlorine atom.

Examples of the linear, branched or cyclic alkyl group
having 1 to 6 carbon atoms out of the substituents for the
phenyl group represented by R® and R* include methyl group,
ethyl group, n-propyl group, i-propyl group, n-butyl group

30 and t-butyl group. One or more of these substituents of the
same kind or different kinds may be existent in the alkyl
group and the phenyl group.

In the formulas (4) and (5), R’ is preferably a methyl
group, ethyl group, n-propyl group, i-propyl group, n-butyl



havi ng a benzene ring or a hetero ring as a nother nucleus and 1 or nore,
preferably 1 to 3, nore preferably 1 or 2 30 nercapto groups directly bonded
to the nother nucleus (to be referred to as "nercaptan-based hydrogen
donor™ hereinafter). The above am ne-based conpound is a conpound having a
benzene ring or a hetero ring as a nother 2rfucl eus and 1 30 or nore,
preferably 1 to 3, nore preferably 1 or 2 amno groups directly bonded to

t he not her nugleup Etrophenydf gmoap t ®*ass parfarabiyed hydrogem ddcwor,"

herei nafter). These hydrogen_donors may have a rcapt o.grqu nd_ 5 an
am no group af“eﬁsﬁlgisg%gu?i’ n%.tg}i?d%?%ﬁlﬁ) ed‘?:%%%%’gf% Brs l‘&’tfsdg)éﬂeﬁffloﬂfpgi ven
of the hydrogepudgnogrodps nyesaptlagrbas et -Mudnagerodpnat - eyt jBve calp | east

one benzene ring or hetero ring,.or both of them Wen it 10 has two _or
nore of the rPlg8 C§tVis88OPPngRMels REFIGTARLY \Wh&y degsfe PEQBY aRehiyad

Tt capto g oul r e el S BAST et by S ReLh e T e AR O e iy be

mercapto grou o groups y be
substituted bgraunpal &ptl,R%r &l lafd 8f are leagthoppefEuabhera HyEmsydrantam,at

| east one free ng& apto rou% remai ns, the_ nercaptan-based hydrogen donor
may have a st PECRATaBTGHRY  SERYdhEER o "SBEPEY LaBoREPar & BaREdd E558Pner by
a divalent opgapi-&u@kauUR KGN as an al kylene group or a structural unit in
whi ch two sul fur atons are bonded together in the form 20 of a disulfide.
Further, the nercapParibazed Bydmpdes odnbshenaprbezodegbdrisedt eprippumd

car boxyl oungﬁulﬁt it télt g%e%r ntﬂqql%%%tiiqtélutiﬁq:ﬁld%oxycar bonyl group,

substituted o onsubs ted phenoxycarbonyl group or nitrile group at a

25 position otithgn -Ehtaylt-se barrzesl-® g1 .cuRHa zEA-@WBHgs- rdndrd sl , 2-
mer capt an- based hydrogen donor . i ncl ude 2-nercapt obenzot hi azol e,
2- mer capt obenPOREFE €~ XM Qe TENGTFoi i dazol e,

2, 5-di mer capt Q- I.o3 AniNi @dRz0l R 1@ 5. - carbazol-3-yl] -nonane-1,2-
nonane-2-oxime-0O-acetate,

15 1-[9~ethyl-6-benzoyl-9.H.-carbazol-3-yl]-pentane-1,2-
pentane-2-oxime-O-acetate,
1-[9-ethyl-6-benzoyl-9.H.-carbazol-3-yl] -octan-1-
oneoxime-0O-acetate,
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl] -

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

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

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

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

In the present invention, a photoradical generator

other than the carbazole-based compound (D1) (to be referred



30 2-nmercapto-2, 5-di net hyl am nopyri di ne. Qut of these nercaptan-based

hydr ogén donors, 2-mnercaptobenzot hi azol e and 2- ner capt obenzoxazol e are
preferred, and 2-nmnercaptobenzothiazole is particularly preferred. 31 The
am ne- based hydrogen donor nay have at | east one benzene ring or hetero
ring, or both of them Wen it has two orngmre of the rings, a fused ring
may be fornmed. At | east one am no group of the am ne-based hydrogen 5 donor
may be substi tut ad bynanharkyhogooapi osl sydrsérdtibed heatdita tetp makhde

am ne- based h%Qrogen donor naé b%%bsubgﬁitu ed by a carboxyl group,
substituted oMSeAonsTBStFEAHRET PRV Hoy | IGITRD; OS5 it it gL

nonsubstituted phen@¥kGRIIROMAs G QiRurd ! iddr: s Alg adbRasi tion ot her
than the am no group(s). Exanples of "this am ne-based hydrogen donor i ncl ude

4, 4' - bi s(di meekgitaphestherigseshewapounds' bigingppheniopeatase)h ermpoeadone,
4- di et hyl am noacet ophenone, 4-di net hyl am napr opi ophenone, 15 eth

4~ i et by L AOBOREGATE - Beisss) ICoMPaiiret AL SBigione sasda

4- di met hyl ani reh@ouels; aeint haie - vhsdidreidiAamdoheeplidd Ikasdut of these
am ne- based hydrogen donors, 4,4'-Dbis(dinethylam no)benzophenone and 20

4, 4' - bi s(di et RPPRFURS) BEM: &FRd pPEpetngdhayhgg at least one main
4,4' -bi s(di et hyl.ani.ne) Z 8y} SpRA ; ef{ec -

4, 4" - bi s(di et fﬁ%%no?%gngggﬁgﬁgng gng &411%%1%%%8?@?%% g{nrl?ﬁlo)) 'be(r%gogﬁenone
can be used aland1&s3a .phot oradi cal generator even when the

bi i m dazol e-based 25 conpound is not existent. In the present invention,

t he above hydrogen donors 1y used al one or in conbination of two or
nore. A conbinati f /at t one nercapt an- based hydrogen donor and at
| east one am ne-basged ogen donor(13<)preferably 30 used because the

YN

formed col ored | = pfar s off from the substrate during devel opnent
and has high strength and

=
IN%NYN (15-2)
L

N N—N N (15-3)

S

Examples of the above biimidazole-based compound

10

include 2,2’ -bis(2-chlorophenyl)-4,4’,5,5" -tetrakis (4-
ethoxycarbonylphenyl)-1,2’ -biimidazole,
15 2,2’ -bis(2-bromophenyl)-4,4’,5,5' -tetrakis(4-
ethoxycarbonylphenyl)-1,2’ -biimidazole,
2,2’ -bis(2-chlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole,
2,2’ -bis(2,4-dichlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’ -
20 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’ -



sensitivity. Preferred exanples of the conbination of the nercaptan-based
hydr ogen donor and the ami ne-based hydrogen 32 donor include a conbination
of 2-nercapt obenzot hiazole and 4, 4'-bis(di net hyl am no) benzophenone,

conbi nati on of 2-mercaptobenzot hi azol e and

4, 4" - bi s(di et hyl am no) benzophenone, conbimation of 5 2-mercaptobenzoxazole
and 4, 4'-bis(di net hyl am no) benzophenone, and conbi nati on of

2- mer capt obenbdxadolazcdrd 4, 4' - bi s(di et hyl am no) benzophenone. A conbi nati on

of 2-mercapt Qbenzot.hi azol e .and 10 .4, 4' -bi s(di et hyl an _no) henzaophenone and a
conbi nati on o%'%z-" dl pt%t?é%fc?%ﬁ’?&eélyélﬂd%,‘l 4'% ,[]ioi—g:e(td;a?aqmny;lmlnb:j -

benzophenone aiemieQleleid ed, and a conbinati on of

2- mer capt obenzot hi azol e and 4, 4" - bi s(di et hyl am no) benzophenone is

particul arly 2525réfiér(Red., 6THE WRKIQHRAP lo o 4'heéd R rdeghizarhrisel hydr ogen
donor to %he jam/nes-shased hydrogen donor in the combination of the

mer capt an-baséd "hydrogen donor and t he am ne-based hydrogen donor is
preferably 1:1 to 104t oir ehpsef ®idhbliylakol et-baked cthpoxads,es of the above
benzoi n-based conpound as the photaoradical generator include benzoin,
benzoi n met hyl? & h&YLs (s&hienerheif Derheé’ - %énz'di%liaﬁtﬁr&ﬂyﬂé her, benzoin
i sobutyl ethek,;apd BN, 2- benzoyl benzoate. Exanples of the above

acet ophenone- based conpound 25 include 2, 2-di met hoxyacet ophenone,

2, 2- di et hoxya@et2dptidrsdize 4 -2 izhdiansdieny 12-pherlyl adcet-oeterapisenyl -

i ?Zdlr O)ﬁjoiyl tH r;;/_lbl)lj%h &lgg{?g%%ndrrlat g;ﬁpr opan-1-one, 30
2- met hyl - (4- met, by | Hisophenyd erd-omrgteyteis 1) --pr,opans |5 e raphenyl -
4- (2- hydr oxyet hoxy) phenyl - ( 2- hydr oxy- 2- propyl ) ket one,
2-benzyl - 2- di RetyRdnimisiazqle r?cﬁepmﬂqu%t an-1- one,
1-hydroxycycl ghexykAREmy | tieh et ) -4, 47 , 5,57 ~tetraphenyl-1, 2" -

biimidazole is particularly preferred.

15

- hydrogen donor -

When the biimidazole-based compound is used as the
photoradical generator in the present invention, it is
preferably used in combination with the following hydrogen

20 donor to further improve sensitivity.

The term “hydrogen donor” as used herein means a
compound which can provide a hydrogen atom to a radical formed
from the biimidazole-based compound by exposure.

The hydrogen donor is preferably a mercaptan-based

25 compound defined hereinbelow 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
and 1 or more, preferably 1 to 3, more preferably 1 or 2

30 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

a benzene ring or a hetero ring as a mother nucleus and 1



2, 2-di net hoxy- |, 2- di phenyl et han-1-one. 33 Exanples of the above
benzophenone- based conpound i ncl ude 4, 4' -bi s(di net hyl am no) benzophenone and
4, 4' - bi s(di et hyl am no) benzophenone. Exanpl es of the above a-di ket one-based
conpound 5 include diacetyl, dibenzoyl and net hyl benzoyl formate. Exanples
of the above pol ynucl ear qui none-based campound include ant hraqui none,
2- et hyl ant hraqui none, 2-t-butyl ant hraqui none and 1, 4- napht hoqui none.
Exanpl es of the Mmepxavﬁtehr@béybhsecB cmnpelpnbﬁemkuithel dY 2xemt o geoups
t hi oxant hone and 2- h|o ant hone above
phosphine-basga tE6hp ﬁ |ncld% i S RETs nngaﬁgfh§F8eH§dVT§%ﬁ§ﬁ I“$h8&phi ne
oxi de and 2,4aﬁihépma@bﬁ]hg@z@gb®1@@@@ywpm@&@hm@gt@&lde Exanpl es of the
above triazi ne-based conpound include 15 conpounds havi ng a hal onet hyl
group such as 2,4, @h?FPsPVﬂFEH?BrGREPﬁﬁl?a¥nBPV§zﬁn@?rcaPt° group and
2- met hyl 6- bi,sChA yl 2

2- (furg% 2Q§I%@ h en O%%E%Qbfé'trlc I%ﬁgﬁ%thyl) s- triazine,
2- (5- nethylfuranAngtheﬂbdnﬁbpeﬂ;ﬁt26nbus(BubebhuenmEyhghyeﬂ-biiahbne,
2-(4-diethﬁ%gnlno 2-met hyl phenyl ) et henyl ] - 4, 6-
(trichl or oEBRPEFTs FOMCEZi ne, ~ 2-[ 2- (3, 4- di net hoxyphenyl ) et heny! ] - 4, 6-
(trichloronethyl ynhe- &été&?ﬁ&n-gésed hydrogen donor may have at least
4- met hoxyphenyl ) -4, 6-bi s(trichl oronmethyl)-s-triazine,
(4- et hoxyst phgl Penzenl@l singi enl be@m;@h:yll)gs o¥iketmeot them. When it

cprosent i bYSEns "PofFolicny. Par mirad (TEE) anduschytinfenasChs TOFRRHNSS

16) 30 CCl 3 34 COWwBen the mercaptan- based hydrogen donor has two or more

2-[
2-
2-
bi s
bi s
2-(
2-
2-
;
(

mercapto groups, as far as at least one free mercapto group
remains, at least one of the other mercapto groups may be
substituted by an alkyl, aralkyl or aryl group. Further,
15 as far as at least one free mercapto group remains, the
mercaptan-based hydrogen donor may have a structural unit
in which two sulfur atoms are bonded together by a divalent
organic group such as an alkylene group or a structural unit
in which two sulfur atoms are bonded together in the form
20 of a disulfide.

Further, the mercaptan-based hydrogen donor may be
substituted by a carboxyl group, substituted or
nonsubstituted alkoxycarbonyl group, substituted or
nonsubstituted phenoxycarbonyl group or nitrile group at a

25 position other than the mercapto group(s).

Examples of this mercaptan-based hydrogen donor
include 2-mercaptobenzothiazole, 2-mercaptobenzoxazole,
2-mercaptobenzoimidazole,
2,5-dimercapto-1,3,4-thiadiazole and

30 2-mercapto-2,5-dimethylaminopyridine.

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

preferred.



N={ H3CO\ / HC=CH{\ N (17) N~ CC3 In the present invention, the

phot oradi cal generators nay be used alone or in conbination of two or nore.
5-1n the present invention, the above photoradical generator nmay be used in
conjunction with at |east one of a sensitizer, a curing accelerator and a
pol ymer photocrosslinking/sensitizing ageft as required. The anount of the
phot oradi cal generator in the present 10 invention is preferably 0.01 to
200 parts by wei ght TheDe@inersbekdbhydtoyenldBnpar sy byavei ghtledist tareul arly
preferably 1 to 100 parts by weight based on 100 parts by wei ght of the

pol yf uncti on&ewl%)oropeﬁ:ﬁé‘ot &LAG 0Pt H@tﬁoﬁf’ah%‘f‘ror‘(%fwn nondiet  and
t he nonof uncti | o RN, gener at or
is smaller the{:ﬁ\;}%om part Ci)y wei glfqﬁ‘gsar}t)éjnnfﬁ%/é) dljisju%g? Ijt%‘géliln a
pattern array havi ngt aeplsedener amhed preep phttler mm@MedTmyrdnogmttern

d t t Wh t t is | 200
parts by vl of ecf%in“%yé?t%e#@oﬁ%%&qdawe” PR B0 7 AR SRBS  rat e

during devel o afbup St ahe thhléebafsleldmh@@&ldé'é‘h Y102 mdiyoeced on the
substrate or screening | ayer of an unexposed portion. Wen the
car bazol e- base"«ﬂJ (orH)a m@?@f%é‘rowotw%ﬁh@lt%ﬂar@?at or are used

in conbinatio t n nventi on,
t he anmount Tr}m{q.he ano%ﬁmoé}? d?%:ai gengﬁroé%é |%‘ﬁgre eracﬁ J)]:%0 W% or
| ess, nore pr e{cﬁfahda/tzaﬁ;w&/op@redce@a:d&mq/]o@ﬁdm@ bet ﬁhtrmet@;eoup at a

car bazol e- based conpound (D1) and the another photoradical generator. 30 35
addi ti ves10Th@3Hd 1n G hegnthan o b i HPYRfS¥orning a  col ored | ayer

of the present invenii-gh ey SFOMAIN MAHU s RHYINRRAUIRAI ITRAude
4,4’ -bis(dimethylamino)benzophenone,
4,4’ -bis(diethylamino)benzophenone,
4-diethylaminoacetophenone, 4-dimethylaminopropiophenone,
15 ethyl 4-dimethylaminobenzoate, i-amyl
4-dimethylaminobenzoate, 4-dimethylaminobenzoic acid and
4-dimethylaminobenzonitrile.
out of these amine-based hydrogen donors,
4,4’ -bis(dimethylamino)benzophenone and
20 4,4’ -bis(diethylamino)benzophenone are preferred, and
4,4’ -bis(diethylamino)benzophenone is particularly
preferred. 4,4’ -bis(dimethylamino)benzophenone and
4,4’ -bis(diethylamino)benzophenone can be used alone as a
photoradical generator even when the biimidazole-based
25 compound is not existent.
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
30 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



5 The above additives include an organic acid or an organic am no conpound
(excl utling the above hydrogen donor) which serves to further inprove the
solubility in an alkali devel oper of the radiation sensitive conposition
and further suppress the production of the residual undissolved product 10
after devel opnent. The above organic acidibs preferably an aliphatic
carboxylic acid or phenyl group-containing carboxylic acid having at | east
one carboxyl goaup inclhbéendlembinatBx@nplfes -akrchetabevecahiphatliec and
carboxylic acid 15 include nonocarboxylic acids such as formc acid, acetic

acid, propiofir ¢ abitd, (IpEEYrYdagdng) BeRrepheneticd, mMPAnat s ®#f  caproic
acid, diethyl acgti-eapebBenebrntiRiz612Cilahgand caprylic acid; dicarboxylic
aci ds such as oxalic acid, malonic acid, succinic acid, glutaric acid,
adi pi ¢ acid, pifekbésddiig¢thydagiber benzepdenarnel aicomidirgt issbadi ¢ aci d,

brassylic acid, nethyl malonic acid, _ethylmalonic acid, dinmethylmalonic
aci d, nefﬂylguggfﬁ98¥gg?8?o %FP%%EF# succini c acid,

cycl ohexanedi gauboxyki(giaeitty liahd &2 iten2eipthendnlel, a6 GondGirtht i3 &€ acid,
fumari c acid and nesaconic acid; _and 25 tricarboxylic acids such as
tricarbal |yl i 8-BErg§ar&ebRrerEazedicd 2&9d canphoroni ¢ aci d. The above phenyl

gr oup- cont ai nkng. ¢35 BQ%Y bk yAGkA Y berkUbHeXAMR e a26AARAUPI RAYENY 2
carboxyl group directly bonded to a phenyl group, or a carboxylic acid
havi ng a 30 carhmexghpgobepzbihdedotlle anghenyl group through a carbon chain.

Exanpl es of the phenyl .gr -containi ng carboxylic . acid include argmtic
monocar baxyl | - AT BeELGARCRY LEBHIE) CePHOERERORREh A ORI A,
hemel | i tic achdmapdap®obeBsbikulzeNieC aael d; aromatic dicarboxylic acids such
as phthalic acid, isophthalic acid and terephthalic acid; aromatic

pol ycar boxyl i 8, 4¢i-Bd sHaiehlyd asvnged bengopberpne groupsrs hyefayrnad mantitic
ool LTS S AihispTRALAPRRC R AR M MATR L e 20
4,4’ -bis(diethylamino)benzophenone is particularly

15 preferred.

The weight ratio of the mercaptan-based hydrogen donor
to the amine-based hydrogen donor in the combination of the
mercaptan-based hydrogen donor and the amine-based hydrogen
donor is preferably 1:1 to 1:4, more preferably 1:1 to 1:3.

20 Examples of the above benzoin-based compound as the
photoradical generator include benzoin, benzoin methyl ether,
benzoin ethyl ether, benzoin isopropyl ether, benzoin
isobutyl ether and methyl 2-benzoylbenzoate.

Examples of the above acetophenone-based compound

25 include 2,2-dimethoxyacetophenone,
2,2-diethoxyacetophenone,
2,2-dimethoxy-2-phenylacetophenone,
2-hydroxy-2-methyl-1-phenylpropan-1-one,

1- (4-i-propylphenyl) -2-hydroxy-2-methylpropan-1-one,

30 2-methyl-(4-methylthiophenyl)-2-morpholino-1-propan-1-
one, 4-(2-hydroxyethoxy)phenyl- (2-hydroxy-2-propyl)ketone,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butan-1-
one, l-hydroxycyclohexylphenyl ketone and
2,2-dimethoxy-1,2-diphenylethan-1-one.



phenyl succinic acid, atropic acid, cinnamc acid, cinnanylidenic acid,
coumaric acid and unbellic acid. Qut of these organic acids, aliphatic
drcarboxylic 10 acids are preferred, and mal onic acid, adipic acid,
itaconic acid, citraconic acid, fumaric acid and nesaconic acid are
particularly preferred as the aliphatic cadoxylic acid from the viewoints
of alkali solubility, solubility in a solvent which will be described

herei nafter and theExeapdes of dthelRbovst éiaﬁmphqwﬁdibﬁsmim@mnd he

substrate or . t creen,l n. 0 |on Arorrati C

di car boxylic aé]l% dsare"lpre er¢ %" thg?'alaa}%lt al |égn%%?%d£| S pa Feularl y
preferred as 4,e ienidi eriotiamcion a:bemmgpmd&@e(yl ic acid. The above organic
aci ds may be used al one or in 20 conbination of two or nore. The ampunt of

the organic acid isEpeerdespiof Bhauaovisr o-ekide bRt kg remmsoumd wt % or
| ess basedgon t&qmlﬁaé@@pﬂﬂbéﬁby'yfa GRS b oY efotfge @mount  of
wt %

t he organlc acid is larger than 15 the adhesion of the forned 25
colored layer to th&xsuipdtasatod re ladwere PRhyTalthen wrgEmanehagedonpound

is preferably an hat i.c m ne or enyl gr ou i.n am ne havi ng at
| east one am rid"G &Hﬁ{)ﬁ{l?% ae&) %fhﬁaenag%%‘g“aql?lb%atl c am ne
i nclude 30 W%ﬂ)aﬁiﬁqﬂﬁﬁﬂﬁ%él&maﬁ ﬂrﬂ&ﬂ%@cﬁﬁﬂ@ome' - propyl am ne,
n- butyl am ne, i-butyl'am ne, sec- bu'ia?ql am ne, _t-butylam ne, n-pentyl anm ne,

n- hexyl ami ne, n- hepByiaaELes of ntkr BaCYH ﬁénthoﬁén?ﬁéﬁﬁn@omppmwmu@

n- undecyl n g%de | ghexyl | ohexyl am ne,
37 3-net 61 c%cal otgl ex acn%mn%mag&neﬁﬁc/l cycr%h%% aﬁ%&@éﬁé’ﬁ&%&

2- et hyl cycl ohexyl amExe,mp’iseat hylt@ecdahdaeayimghﬂrm%as@cbthmpcynﬁomwdﬁn ne;
di (cycl o) al kyl am s such as | e m ne di et hyl am ne

met hyl n- pr opylbalrﬁ ]tﬁ)%)/T JArln)ep %{%ﬁn ¢tde and

di -i-propylamne, 6£{!rlﬂﬂé}dﬁﬁk§éﬂﬂ?ylcﬂipﬂér®vﬁﬁlﬂ bine dbz SES: but yl am ne,

di -t-butyl am ne, di - n-pentyl am ne,” d-n- hexyl'am ne, met hyl cycl ohexyl am ne,

ethy|cyc|ohexy|an|n@x@mplescyfthe above triazine- based.compound.lnclude

15 compounds having a halomethyl group such as
2,4,6-tris(trichloromethyl)-s-triazine,
2-methyl-4,6-bis(trichloromethyl)-s-triazine,
2-[2-(furan-2-yl)ethenyl] -4,6-bis(trichloromethyl) -s-
triazine, 2-[2-(5-methylfuran-2-yl)ethenyl]-4,6-

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

25 2-(4-methoxyphenyl)-4,6-bis(trichloromethyl)-s-triazine,
2- (4-ethoxystyryl) -4,6-bis(trichloromethyl)-s-triazine,
2- (4-n-butoxyphenyl) -4, 6-bis(trichloromethyl)-s-triazine,

and compounds represented by the following formulas (16) and

(17) .
H2(\3 Ne—
O \ N (16)
N
CCl,

30



di cycl ohexyl am ne; tri(cyclo)al kyl am nes such as 10 di net hyl et hyl am ne,
nmet hyl Ui et hyl am ne, triethylam ne, dinethyln-propylam ne,

di et hyl n- propyl am ne, nethyl di - n-propyl am ne, ethyl di-n-propyl am ne,
tri-n-propylamne, tri-i-propylamne, tri-n-butylamne, tri-i-butylam ne,
tri-sec-butylamne, tri-t-butylamne, 15 ty4 -n-pentyl am ne,
tri-n-hexylam ne, dinmethylcycl ohexylam ne, diethylcyclohexylam ne,

met hyl di cycl ohexyl am ne, ethyl di cycl ohexyl anjne and tricycl ohexyl am ne;
nono( cycl o) al kanol am nes such as 2-am noet |, 3-am no-I-propanol,

1- am no- 2- propanol, 20 A==a{qi no-| - but anoN==x%- am no- | - pent anol ,

6- am no- | - hexano|, ~&nd '

as di et hanol ami n@;
di - n- but anol ani ne, di-i-butanol am ne, dN"A\pent anol ani ne, di - n- hexanol ani ne
and di (4-cycl ohexanol )am ne; 25 tri (cycl o)aldcnol am nes such as
triethanolamne, tri-n-propanolamne, tri-i-propanolam ne,

tri-n-butanol amne, tri-i-butanolanine, tri-n-pentanolan ne,
tri-n-hexanol am ne and tri(4-cyclohexanol)amn ne; am no(cycl o)al kanedi ol s
such as 30 3-ani no- Ithe Gpareiiolinvengriione- the -ph @l generators

4-am no- 1, 2- byt
4-am no-1, 2- cyc?l oﬁncegxgllnsee(;fl ﬂalrgr%oao]n]% \:iorplcg&gl "’roé Oer>l<aonfedri"(v)cf,Or more.
3-di net hyl am no- 1, 2-Ipr apanediedent &nmeﬂdndnamﬂhk4aﬁbwy ] beoli o B8

2-di met hyl am no- 1, 3- ropaneﬂgg and ., 2-di et hyl am no- | propanedi ol ; am no
gr oup- cont ai nigFge LHARARE HEShAS $RUURHS R éﬁhtﬁbé‘\}:c 1658t sme of

met hanol ,  4- %ﬂg@&ylﬁlwt%l%m@%cel%ma@%%e@%&et hanol, 5
4- anlnocyclohexane met hanol , 4-di hyl am nocycl opent ane “net hanol ,

4- dlethylanln@&pﬁQQﬂﬂﬂsﬂwmkmngﬁﬂﬂnsltszngﬁﬁggnﬁunsumsqﬂxﬂm&ane met hano
and 4-di et hyl am no Iohexane nocarbox l.ic_. acids s ch as

-al ani ne, 2-ani nobuty¥i " %%?% 3 dﬁfh&%&g g%%?ﬁatﬁ éﬁﬁﬁ%%&??ﬁ aC|d

2-am noi sobut Virveeradidh is preferably 0.01 to 200 parts by weight, more

preferably 1 to 120 parts by weight, particularly preferably
1 to 100 parts by weight based on 100 parts by weight of the
polyfunctional monomer (C) or the total of the polyfunctional
monomer and the monofunctional monomer. When the amount of

15 the photoradical generator is smaller than 0.01 part by
weight, it may be difficult to obtain a pattern array having
a predetermined pixel pattern or black matrix pattern due
to incomplete curing by exposure. When the amount is larger
than 200 parts by weight, the formed colored layer may fall

20 off from the substrate during development and a stain or the
film residue may be produced on the substrate or light
screening layer of an unexposed portion.

When the carbazole-based compound (D1) and another

photoradical generator are used in combination as the

25 photoradical generator in the present invention, the amount
of the another photoradical generator is preferably 50 wt%
or less, more preferably 30 wt% or less based on the total
of the carbazole-based compound (D1l) and the another
photoradical generator.

30



3-am noi sobutyric acid, 2-am novaleric acid, 5-am novaleric acid,

6- am nocaproi ¢ acid, 1-am nocycl opropanecarboxylic acid,

1: am nocycl ohexanecar boxylic acid and 15 4-am nocycl ohexanecar boxylic aci d.
The above phenyl group-containing amne is, for exanple, a conpound having
an am no group directly bonded to a phenysg group, or a conpound having an
am no group bonded to a phenyl group through a carbon chain. 20 Exanpl es of
t he phenyl groupag@itayesng am ne include aromatic am nes such as aniline,
2-nmethyl aniline, 3-nethylaniline, 4-nmethylaniline, 4-ethylaniline,
4-n-propyl anil i ne, Zhe- 5@@&9¢&ﬁplﬁﬁ@sl$lﬂeb§PWR%ﬁqq%ﬂ? £ox (LMt | i ne,

1-napht hyl ani o éﬁ@?ﬁ{w 881 ple BRolbAt A %Mma 4 oLl g RNt |1 ne

and 4- et hyl l'ani | 1 ne;” am no cohol’s suc
2- am nobenzyl| a@ldddhioles @esamemheamg/l al cohol, 4-am nobenzyl al cohol,

4- di nmet hyI m nobenz al_cohol i et nobenz I al coho and

ani rropheno s such aﬁ 022°4Mm ﬁ@@ﬁéf&a’es §nz5ﬁ1‘ﬁg}p arﬁﬁdnéﬁ%lan

4-di net hyl am 2N arldodcshsdiid amdnonRheng the%ooé ﬁ & GRRicT)anm no
conpounds, nono(cycl o) al kanol am nes and am no;gF ycl o) al kanedi ol s are

preferred, an¥hicinEre¥eRahel fuB-hed HFHIPIOR® 0501391 15tarnirmcan aﬁém@nol
3-am no- 1, 2- pry %Q’%Q%gjegerre% zéthﬁl p%qgsalnceldx}emco E%Sltl N0 d 2 byt al gnedi ol

ar e partl cul ar a I'camne fromt VI eWpol nt s of

solubility in @;@eje\@thw:cdsrdwtioﬂm)ﬂieherr@eﬂdﬁaherrﬁilrwédbreca@&oﬁlﬂ@t
preventron of a stain or . the filmresidue on the substrate or |ight
screeni nglPay &L 6 LSVFISHIEEEG portion. Aninophenol s are preferred, and

2-am nophenol ,  3- aHRORRERE oe@erﬁca@&epfl%ngreafreera@a Gl Ar aocrlea‘ erred
as the phenyl group-containing amne. 10 The above organic am o conpounds

may be used alcxm@om/rllrmacorﬂbonaph@nybfgltwpmonﬁ:ﬁmlrme:aarmmtlm acia
organi ¢ am no,g aJ?%a”] %?Q%k?%é&boxyl group in the molecule.

Examples of the above aliphatic carboxylic acid

15 include monocarboxylic acids such as formic acid, acetic acid,
propionic acid, butyric acid, wvaleric acid, pivalic acid,
caproic acid, diethylacetic acid, enanthic acid and caprylic
acid; dicarboxylic acids such as oxalic acid, malonic acid,
succinic acid, glutaric acid, adipic acid, pimelic acid,

20 suberic acid, azelaic acid, sebacic acid, brassylic acid,
methylmalonic acid, ethylmalonic acid, dimethylmalonic acid,
methylsuccinic acid, tetramethylsuccinic acid,
cyclohexanedicarboxylic acid, itaconic acid, citraconic
acid, maleic acid, fumaric acid and mesaconic acid; and

25 tricarboxylic acids such as tricarballylic acid, aconitic
acid and camphoronic acid.

The above phenyl group-containing carboxylic acid is,
for example, a compound having a carboxyl group directly
bonded to a phenyl group, or a carboxylic acid having a

30 carboxyl group bonded to a phenyl group through a carbon
chain.

Examples of the phenyl group-containing carboxylic
acid include aromatic monocarboxylic acids such as benzoic

acid, toluic acid, cuminic acid, hemellitic acid and



15 wt% or less, nore preferably 10 wt % or | ess based on the whole radiation
sensitifve conposition. Wen the anount of 15 the organic am no conpound is

| arger than 15 wt % the adhesion of the forned colored |layer to the
substrate may |l ower. Additives other than the above organic acid and

organi ¢ am no conpound include a dispersiag aid such as a bl ue pignent
derivative or yellow pignent derivative, e.g., a copper 20 phthal ocyanine
derivative,; fiklsety3eel @%dldssromaalibridiaa dxywiec capunshauds as

pol yvi nyl al cohol, pol yet.ryl ene | ycal nonoal kyl ether or _. _

pol y(f1 uor oal RHt&GAVCae& A ha licEcast arst tanisshitdaslrd &tisht ;
adhesion acc r Iyl L1 FENS Vi

triethoxysil a%ler,%gn\%itt(r%fl ﬁéﬁigg%z%b\#e%&geéték%(&;) Si | éir?g,%e or/nf¥fre 2C5arboxyl
N- ( 2- ami noet hgirpupsasinbpr® pydimefllyiltdiorethdxysrimeeic acid, mellophanic

N- ( 2- am noet hyl ),- 3- am nopr opyl.t.ri.met haxysi |l ape, , ,

3- arm nopr by | P ROy SHEEREL 616 (18 Brb BRI \ARSIhE S idhe, 30
3- gl yci doxypr epalrRithgidTRINeKY Hiy@ ¥ innamic acid, mandelic acid,

2- (3, 4- epoxycycl ohexyl )ethyl tri met hoxysi | ane, _ . _

3- chl or opr opy PReryyIsicrarhicx psilldan@t ropichlastishr spyinaniretdtosdssi | ane,
3-met hacryl OX%HF]%%%%r"d@i@)éycsﬂd_,a%%ugr{arﬁo cid gnd umbellic acid.

3- mer capt opr opyl tTi tlhoxy5| Pane:’ ant 1 oxidant  such ‘as

2, 2" -t hi obi s(4- et hput6oif- hkygepbeaahn) concidsh- dildpHattiy @Hesalboxyiitiravi ol et
| i ght absorber such as 2-(3-t-butyl-5-met ,h%/I - 2- hydr oxyphenyl)-5 5 |

chi or obenk®t r B&261Se2 B¢ RA 7 BRAPROHEN 1€ RSt oRIIPARIAF tbr 1886RNES

sodi um pol yacryliat e 3Rd oedt hadhcakungdenerat ol SUehméSiconic acid are
1, 1" -azobi s(cycl ohexane-I-carbonitrile) or

2- phenyl azo- 4 peetthioxy-a2,14- direbehyed @t baialiglat kO c8obeeyi i Thec tddiram on
ompr i ses. ¢ ho (RBOVESBBAREAGH 8 LA B KB st EL I oty B BRI RRd
optionally thaiapova laddie ieeerated hegenebditey Bngedns biredemelivenior 15 to
be prepared as a liquid conmposition,

15 astainor 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.

The above organic acids may be used alone or in

20 combination of two or more.

The amount of the organic acid is preferably 15 wt%
or less, more preferably 10 wt% or less based on the whole
radiation sensitive composition. When the amount of the
organic acid is larger than 15 wt%, the adhesion of the formed

25 colored layer to the substrate may lower.

The above organic amino compound is preferably an
aliphatic amine or phenyl group-containing amine having at
least one amino group in the molecule.

Examples of the above aliphatic amine include

30 mono (cyclo)alkylamines such as n-propylamine,
i-propylamine, n-butylamine, i-butylamine, sec-butylamine,
t-butylamine, n-pentylamine, n-hexylamine, n-heptylamine,
n-octylamine, n-nonylamine, n-decylamine, n-undecylamine,

n-dodecylamine, cyclohexylamine, 2-methylcyclohexylamine,



A suitable solvent may be selected and used as far as it disperses or

di ssol Vves the conponents (A) to (D) and additives constituting the

radi ati on sensitive conposition, does not react with these conponents and
has suitable 20 volatility. Exanples of the solvent include (poly) alkylene
gl ycol nonoal kyl ethers such as ethyl enea3gl ycol nononethyl ether, ethylene
gl ycol nonoet hyl ether, ethylene glycol nono-n-propyl ether, ethylene

gl ycol nono- n3buteyphydtdyer]l o2 ydiaatimd e e ngd tigdlcyrmdrdreetyivdmiadiener ,  di et hyl ene
gl ycol nonoethyl _ether, diethylene glycal no-n-propyl ether, diethylene
gl ycol nDno-ngﬁﬁﬁﬁ;iﬁﬁﬁﬁéﬁqﬁﬁ E%néxﬁﬁﬁy CY%ﬁﬂﬂ%ﬁgiﬁﬂl%ﬁrﬁR@ triethyl ene
gl ycol monoet hylet@knesc1dteamilatiigied! ¥Eolcyrarnnatiiylamgifes  skppyd ene glyco
30 nonoet hyl ether, propylené glycol nono-n-propyl” ether, propylene glycol

nmono- n- but yl aetéyl -@thydgyiaee @ieddlylamimevettaihyl terprapyprapitene gl ycol

nmonoet hyl gether, -dip I .l ycol. nonQ-n-pr | . ether, dipr | ene gl ycol
nono- n- but§| %ttrlllé’rl, T %&%&Xg&ﬁéﬁlgy’gldﬁa qun%% rreat%ﬁ%e ‘ether fnlbcg)p@%pa}/mlne’
tripropyl ene d@iyecbursneaiimd, elihar-buidanialekyldinaad oyl dmnga Kyl et her
acetates such as ethylene glycol, nononet hyl . ether acetate, ethylene glycol
monoet hyl et hé¥ -&c&tiivd AMidi%t K4 EH@ G a™ fshofetyiest et inget at e,

di ethyl ene 5 gley¢0h JRARIIN LlhR!, AGHALS,c IRJHBK) 184G & ¥GR mononet hyl

et her acetate and propyl ene“glycol nonoethyl ether acetate; other ethers
such as di et h@ieye lglhwoil adiimet ;hydr ietdyarl o) adikatlan igres glyadolagret hyl et hyl

et her, diegfthylene glycol iet.hyl ether and tetrahydrofyran; ketones such as
net hyl 10fét h lml?&%éﬁe,eté?& andlﬁ%%yzl- Iﬁjglﬁt C}T?é%é}?d g:lﬁeépt[}y €03l kyl

| act at es such @wmetiNyn -aehAtiandnt etdidt Hyactraiiopyatdigimest ers such as

et hyl 2-hydroxy-2-nethyl propionate, nethyl 3-nethoxypropionate, ethyl
3- et hoxypr opmerarye, - d imst-iyory1amHEep rafpivonatie, N -aupRy I3k ifox y pr opi onat e,

O oy oSS 8 eyl SRIRE AT ot iy amine
tri-i-butylamine, tri-sec-butylamine, tri-t-butylamine,

15 tri-n-pentylamine, tri-n-hexylamine,
dimethylcyclohexylamine, diethylcyclohexylamine,
methyldicyclohexylamine, ethyldicyclohexylamine and
tricyclohexylamine; mono (cyclo)alkanolamines such as
2-aminoethanol, 3-amino-1l-propanol, 1l-amino-2-propanol,

20 4-amino-1l-butanol, 5-amino-l-pentanol, 6-amino-1-hexanol
and 4-amino-1-cyclohexanol; di(cyclo)alkanolamines such as
diethanolamine, di-n-propanolamine, di-i-propanolamine,
di-n-butanolamine, di-i-butanolamine, di-n-pentanolamine,
di-n-hexanolamine and di (4-cyclohexanol)amine;

25 tri(cyclo)alkanolamines such as triethanolamine,
tri-n-propanolamine, tri-i-propanolamine,
tri-n-butanolamine, tri-i-butanolamine,
tri-n-pentanolamine, tri-n-hexanolamine and
tri(4-cyclohexanol)amine; amino (cyclo)alkanediols such as

30 3-amino-1,2-propanediol, 2-amino-1,3-propanediol,
4-amino-1, 2-butanediol, 4-amino-1,3-butanediol,
4-amino-1,2-cyclohexanediol, 4-amino-1,3-cyclohexanediol,
3-dimethylamino-1, 2-propanediol,
3-diethylamino-1, 2-propanediol,



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

i -propyl acetate, n-butyl acetate, i-butyl acetate, 20 n-anyl fornate,

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

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

n- propyl pyruvate, nethyl acetoacetate, etshyl acetoacetate and et hyl

2- oxobut anoat e; aromati ¢ hydrocarbons such as toluene and 25 xyl ene; and

am des and | aetarimedhon aasing-N- di-patdpdrfestivelmiatal N, N- di net hyl acet anmi de and

N- met hyl pyrroli don t .of these solvents . propylene glycol nononethyl
eGSR e B GOy B o S

et her, ethyle Iey none

mononet hyl et ke 1aeakaine met BpNbEse @y asl 1 annaeidyd 1 Sfeet dves meeeiala,,
di et hyl ene gl ycol dinmethyl ether, diethylene glycol nethyl ethyl ether,

cycl ohexanone ? - SMHERCH RPN BNGEBE BRBAR] - et TAMI T @Y Gt @hegmymethanol,
3- met hoxy pg 0pi;0Rati €0 MBI % a3 RPN AP Cﬁn—%i‘?netqw %Wr%r%‘at e,

3- et hyl - 3= net hoxybut yl propi onat e, n-butyl acetate, I - butyl® acetat e,
n-anyl format eethaanll, dcetiatdy lentimodyc ey et ene tdtdndl but yr at e,

i -propyl butyrate, n-butyl. butyrate and ethyl pyruvate are particularly
preferred froﬁ'dtlﬂlgt\ﬁyg\%ﬂinrﬂcémﬁp%?&% % ,ar}ﬁﬁgr‘?é'ﬁf di spersibility and 5
coatability. Thei2ReNA SAMRRE JRRkAR WehalONe HI3 idhnGRIRE FERHAN ¢ of two

or nore. Further, a high-boiling solvent such as benzyl ethyl ether,
di - n- hexyl et heridsagethmgl froetamme i Sophdnobet yi0 ccapidi 6 -anidobuaymyki ¢

acid, 1-ogtanaql,. .1-nol I AV | cohol_, .he I at e, .efhyl benzoate,
di et hyl o@al at%g,ld’d{le%hﬁ%%d% ggleé, aycﬁbcfjt rybr 0 malg}ooqﬁ%o,b e%ﬁ%/lléenaemc&a’r bonat e,
propyl ene car Boratieicdrsadfutyirdre agliydol2 taiophedriet erid,acetate may be used
in conjunction with the above solvent. 15 These hi gh-boiling solvents may be
used al one or A AMEOVEIFFLIOR T t o I ARFPLOffe Eivstint of the sol vent is

not particul anlyoliddRd cipdRta R 18 Vg whi ch ensures that the total
anount of all the conponéents excluding the solvent of the
l1-aminocyclohexanecarboxylic acid and

15 4-aminocyclohexanecarboxylic acid.

The above phenyl group-containing amine is, for
example, a compound having an amino group directly bonded
to a phenyl group, or a compound having an amino group bonded
to a phenyl group through a carbon chain.

20 Examples of the phenyl group-containing amine include
aromatic amines such as aniline, 2-methylaniline,
3-methylaniline, 4-methylaniline, 4-ethylaniline,
4-n-propylaniline, 4-i-propylaniline, 4-n-butylaniline,
4-t-butylaniline, 1l-naphthylamine, 2-naphthylamine,

25 N,N-dimethylaniline, N,N-diethylaniline and
4-methyl-N,N-dimethylaniline; aminobenzyl alcohols such as
2-aminobenzyl alcohol, 3-aminobenzyl alcohol,
4-aminobenzyl alcohol, 4-dimethylaminobenzyl alcohol and
4-diethylaminobenzyl alcohol; and aminophenols such as

30 2-aminophenol, 3-aminophenol, 4-aminophenol,
4-dimethylaminophenol and 4-diethylaminophenol.

Out of these organic amino compounds,
mono (cyclo)alkanolamines and amino (cyclo)alkanediols are

preferred, and 2-aminoethanol, 3-amino-1-propanol,



20 conposition is preferably 5 to 50 wt% particularly preferably 10 to 40
W % fromthe viewpoints of the coatability and stability of the obtained
radi ati on sensitive conposition. 25 Color filter The color filter of the
present invention conprises a colored |ayer made of the radiation sensitive
conposition for formng a colored |ayer ofgthe present invention. A
description is subsequently given of the nethod of 30 formng a col ored

| ayer in the colamiiddl1esenfande, pyesento-i nyeptodpimediblght screening | ayer
is optionally fornmed on the surface of a substrate to define a_portion for

form ng pixel 2~ 3MRohy, > BECREPEHAH FBAi At FBH Sehs? TPVE2RSAHPBSI £FBn 43

conprising, fof,SXanPler1R R0k PFBRNM s Of sPesseghiPeEehRiheé raBR! LRE to the
substrate and ‘prebaked to vaporize the solvent “so as to forma coating
film This coatiewpdints of shbwbibkpyseda tse Ivaditavhoahtwirldubk deptotlordisk,

devel oped with an 5 alkali_ devel oper tq .dissolve and remve_an _unexposed
portion og t hhi'lee%GC)J:;R‘%l ntge i %%ﬁ% pDoethe-I%a endogoa fs&ar%naoﬁir@bel fé??‘a@e%‘g‘f%g a
predet erm ned &iedc e xalbpatdes nor Thesealfdefeed hgy e f dh PieBakd,
exposure, devel opnent and post-baking of liquid radiation sensitive 10

conposi ti ons RPN ng AJephane sl FeSiRfiafaEred s fard e athidreriieng o
carried out |ikew 12 reen r : i y on
t he sane substi;g%ﬂé%%%uee%ﬂ ar%rﬁiyq E@ gg)b?%hggt é?% %gﬁg}%?%#?}/%rf%aﬁﬁéér ed,
green and bl ueas pikelplemay sgooup heosttdsh g eamthe. order of form ng the
color 15 pixels is nqt limted to the above in the F)resent invention. The

h
bl ack matri% can be FEPYT KEHBE Dy U D AP BT Dh Reldigd vilone

conposition faogr oK ks Bns©] OF €8t | B¥&ror CREPET Si ng a bl ack pi gnent
di spersed therein. The substrate used to form pixels and/or a black matrix
20 i s made of gl ass,Thg pmeunt pbloheaPbeARLl €, apmuly OM@OUndat 8rmite ket yrani de,

pol yant de- i i de Qe Pelyh Bhde: ndBg SHDPLERLS, "BYRE CBY 208k XUl 51k O
whole radiation sensitive composition. When the amount of

15 the organic amino compound is larger than 15 wt%, the adhesion
of the formed colored layer to the substrate may lower.

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

20 phthalocyanine derivative; filler such as glass or alumina;
polymer compound such as polyvinyl alcohol, polyethylene
glycol monoalkyl ether or poly(fluoroalkylacrylate) ;
nonionic, cationic or anionic surfactant; adhesion
accelerator such as vinyl trimethoxysilane, vinyl

25 triethoxysilane, vinyl tris(2-methoxyethoxy)silane,

N- (2-aminoethyl) -3-aminopropyl-methyl-dimethoxysilane,
N- (2-aminoethyl) -3-aminopropyltrimethoxysilane,
3-aminopropyltriethoxysilane,
3-glycidoxypropyltrimethoxysilane,

30 3-glycidoxypropyl-methyl:dimethoxysilane,
2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
3-chloropropyl-methyl-dimethoxysilane,
3-chloropropyltrimethoxysilane,

3-methacryloxypropyltrimethoxysilane or



pre-treatnent such as chem cal treatnment with a silane coupling agent,

pl asma’ treatnent, ion plating, sputtering, 25 gas-phase reaction or vacuum
deposition. To apply the liquid radiation sensitive conposition to the
substrate, a suitable coating technique such as spray coating, rol
coating, rotational coating (spin coatingyg slit die coating, bar coating
or ink jet coating nay be 30 enployed. Qut of these, spin coating and split

die coating ar me&@b@twwﬁyﬂtmmfeemoe@sﬂ%et hisggltiess @int adroatd ng film

after drying is preferably 0.1 to m nore preferably 0.2 to 8.0 m
particul arly Bréf et@BOPIE. (é‘t“@télyd‘rﬁ trbutyehenfldt ivn used to form pixel s
and/or a bl ac 4 | fral inle r

radi ati on, fgr r%ﬁlﬁt r)(i'w (Lﬁi%gtl onrPr @ggre;%n lgL am ag%%gﬂéa%/?ﬂ%]gs of

t hese, radlathHBh&vbmgyda&ﬁmauhxﬁ|21MYdMMkypheﬂylrwﬁﬂs 5 preferred. The
dose of t iLation is preferabl 0,000, J/nR2. The above al kal
devel oper %&PEP RYASR i é% ?31 %’t‘?n&f"psp@d‘i%ﬁcé} t¥} sodi um
hydr oxi de, pOtl@l%i'bli@orl(%d&ﬂra%xls,‘é@mﬁrﬁtﬂcﬁ tdﬁg)ﬁmgmléﬁa ey toxd e, o £hol i ne,

1, 8-di azabi cycl o-[ 5. 4. 0] - 7- undecene or 5-diazabi cycl o-[ 4. 3. 0] - 5- nonene.
A suitabl e angeReTEtox wachr asolubf eaépgaﬁu eysopPhenangudhcasbepiitzide)or

et hanol, or a §urf ?%ﬂﬁ} g§y4bﬁe §%§§ 1% %gdgﬁﬁ éﬁflgkhﬂ!evgfveloper The

coating filmis ri nse ‘wat er ‘opment
Shower developnent spray devel opnent, dip (|nner5|on) devel opnment or
puddl e devel opnent may be enployed. As for devel opnent conditions, the
coating f19m 2@LV€nsr ef erably devel oped at normal tenperature for 5 to 300

sec. The thus obtai hgd ¢ghohthibht 8engfitihe PO %@tlt'l@)\aerf O o rel rfeX L €mel y
useful for transm ssion and reflection type color |iqui crystaP’dlspIay

devi ces, col ocoloage peykrupf the present invention comprises the above
components (A) to (D) as essential ingredients and optionally
the above additives and is generally mixed with a solvent

15 to be prepared as a liquid composition.

A suitable solvent may be selected and used as far as
it disperses or dissolves the components (A) to (D) and
additives constituting the radiation sensitive composition,
does not react with these components and has suitable

20 volatility.

Examples of the solvent include (poly)alkylene glycol
monocalkyl ethers such as ethylene glycol monomethyl ether,
ethylene glycol monoethyl ether, ethylene glycol
mono-n-propyl ether, ethylene glycol mono-n-butyl ether,

25 diethylene glycol monomethyl ether, diethylene glycol
monocethyl ether, diethylene glycol mono-n-propyl ether,
diethylene glycol mono-n-butyl ether, triethylene glycol
monomethyl ether, triethylene glycol monoethyl ether,
propylene glycol monomethyl ether, propylene glycol

30 monoethyl ether, propylene glycol mono-n-propyl ether,
propylene glycol mono-n-butyl ether, dipropylene glycol
monomethyl ether, dipropylene glycol monoethyl ether,
dipropylene glycol mono-n-propyl ether, dipropylene glycol
mono-n-butyl ether, tripropylene glycol monomethyl ether and



25 devices, color sensors, etc. Color liquid crystal display device The

color liquid crystal display device of the present invention conprises the

coblor filter of the present 30 invention. As an exanple of the color |iquid

crystal display device of the present invention, a color |iquid crystal

di splay device having excellent charactergistic properties can be

manuf actured by using the radiation sensitive conposition 45 for formng a

col ored Iayertaﬁ;uhgwﬂme&egﬂybnﬂembhoathplf@tM&rpidikykamﬂymenhl@hydolnatrix
rlbe above. The radiation

on athin filmtra tor. substrate arr

censi t1ve comPETIIYY BFBEST REH SeS SUl BReRthRyERe i LY Hol Firncaie nY
invention CONMAHHERS aﬁaﬁ&@v%trﬁﬂ@@%ﬂyﬁzdﬁhérﬁét@yﬁ%ﬁ%ﬁrﬁé@&ate,
|ngred| ents. Particularly preferred exanples (i) to (iv) of the

conposi tion arddefihyderiselBw el manamatitath ot ehdA e iat conpioihy beng or

formng a col QU 1 0 i ol 1) ned fr n
esterificati o S/eé)c %Shg%%b E;Leér;@ljz;aél?tl| ?%e%h% ﬁ?@?}ﬁeg %f?%é CoNt Al i ng YQW ol
conpound and atieixr acathexyand praipyfiterd gdecod) mende bayl ek tedr Myedfatd, ;000 to
100,000 as the _alkali-soluble resin (B) 15 (ii) the radiation sensitive

conposi tion f&thesT AR LWihoras iy (ane CP]siCH'd“%'%theﬁ’%h%e

sel ected from r ?EL prgyf Qgﬁg,

pentaerythrito qﬂét?tr |§%cry %Clybgjnd Ip taé'etiﬂxﬁherlt % xaacr %‘%gé%%@éjﬁe

pol yfuncti onaldmmyrieret(t'@)r . ule itieit)rathyeirroa?dn@tn,oﬂﬁmst |awhc<am;p0@|tﬁ1ydn for
formng a, _col ayer (|) or conpri_sin

125 et hyH06- CHH: GG Gy AR R 3 -heptanone;

- 1- oneoxi nme- anm;tlatl%cae%ttébe éiﬁﬂbaa?éﬂnfé thased Larmaunchd ohywhi Ldt dse £ he
phot or adi cal generator (D) 25 (iv) the radlatlon sensitive conposition for

forming a colddher leff@rs isuchyiay efhyd id)hybrmiry <3 1ieetd i enate grent
and/ or Carbonﬂ@éﬂ?ﬁEgiﬁé¥ﬁé§v§¥3ﬂ¥odgye, ethyl 3-methoxypropionate,

methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate, ethyl
15 ethoxyacetate, ethyl hydroxyacetate, methyl
2-hydroxy-3-methylbutanoate,
3-methyl-3-methoxybutylacetate,
3-methyl-3-methoxybutylpropionate, ethyl acetate, n-propyl
acetate, i-propyl acetate, n-butyl acetate, i-butyl acetate,
20 n-amyl formate, i-amyl acetate, n-butyl propionate, ethyl
butyrate, n-propyl butyrate, i-propyl butyrate, n-butyl
butyrate, methyl pyruvate, ethyl pyruvate, n-propyl pyruvate,
methyl acetoacetate, ethyl acetoacetate and ethyl
2-oxobutanocate; aromatic hydrocarbons such as toluene and
25 xylene; and amides and lactams such as N,N-dimethylformamide,
N,N-dimethylacetamide and N-methylpyrrolidone.

Out of these solvents, propylene glycol monomethyl
ether, ethylene glycol monomethyl ether acetate, propylene
glycol monomethyl ether acetate, propylene glycol monoethyl

30 ether acetate, diethylene glycol dimethyl ether, diethylene
glycol methyl ethyl ether, cyclohexanone, 2-heptanone,
3-heptanone, ethyl lactate, ethyl 3-methoxypropionate,
methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate,
3-methyl-3-methoxybutylpropionate, n-butyl acetate,



The preferred color filter (v) of the present invention has pixels and/or a
bl ack rmatrix nmade of the radiation 30 sensitive conposition for forming a
colored layer (i), (ii) (iii) or (iv). The preferred color liquid crystal

di splay device (vi) of the present invention conprises the above col or
filter (v), and the nore preferred liquidoxrystal display device 46 (vii)
of the present invention conprises the above color filter (v) on a thin
filmtransistarcsuthat halet s, an - bty ldeamidied abowesl exsrtarhen dheutrydi ation
sensitive conposition for formng a colored | ayer of the present 5

i nvention conprOPdeNRtS: gty ] r?“g%a&r?'c&ﬁdé?ﬂﬁydt DY LR € extdttent pi xel
pattern and biackgaly bXaRAEF ByshhAR 28e PASELa0 RELY Plctdie-halienn edge
or an undercut can be forned “with a snmall anmount of exposure w thout

| eavi ng an undihssolivegoimsductt eelivid lsidtyst meitgmenrt |dignessileehi g drayer 10
of an unexgosed ;%ort.ilon during devel opnent and produci ng scum at the edges
of the pixel 68 &Pt 1dd the bl ack matri x pattern. Further, the pixels and

bllack matrix made ofrhthgbovadiclivedit SaAay bé <D anosiet bon i eombamitiena
colored |l ayer of the present invention have high surface snoothness and 15

excellenp adhé@i6WQJSHJm9ﬁ§ubstrate. Therefore, the radiation sensitive
conposition for formng. g Cg' ?%8ﬂ5£8¥f£n fg f&eﬁées%%ﬁ.a{é%%@{éﬁgg%o 1Pe

extrenely advant ageousSly use e nmanufacturé of various col or
filters incluedithgrg edl-er-Hexdytleretfher c@dcatay ldaptichesr yisdadhah@apd ay devi ces
inthe field of the electronic industry. Exanples_ The follow ng exanples
are proviHed CGPHRE FSrPos&E2PFY 16 AFithed PCtd8 at ilngoPREPr e SERZYL

i nvention but ArRHJ Neey 1t Qdee dreker tas 1l bintidage " Bakkhy1askaded herein
means parts by weight. <manufacture of alkali-soluble resin> Synthesis
Exanpl e 1 (syntikediyd ofaldiagleycidybueyhetattede, 38thydduet catbdnphenol )

propylene carbonate or ethylene glycol monophenyl ether
acetate may be used in conjunction with the above solvent.

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

The amount of the solvent is not particularly limited
but desirably a value which ensures that the total amount
of all the components excluding the solvent of the

20 composition is preferably 5 to 50 wt%, particularly
preferably 10 to 40 wt% from the viewpoints of the coatability
and stability of the obtained radiation sensitive

composition.

25 Color filter

The color filter of the present invention comprises
a colored layer made of the radiation sensitive composition
for forming a colored layer of the present invention.
A description is subsequently given of the method of
30 forming a colored layer in the color filter of the present
invention.
A light screening layer is optionally formed on the
surface of a substrate to define a portion for forming pixels

thereon, and a liquid radiation sensitive composition



1,070 g of a m xture of diphenol (9) and di phenol (10) in a weight ratio of
70: 30 (trade nanme: YP-90 manufactured by Yasuhara Chenmical Co., Ltd.), 1,520
g-of epichlorohidrin and 1,700 g of dinmethyl sulfoxide were charged into a
flask 47 equipped with a cooling tube and a stirrer and heated at 50C

under agitation to be dissolved, and 290 gpf caustic soda was added to
carry out a reaction at 65 to 90C for 10 hours. The proceedi ng and end of

the reacti on W G¥rd Medrb¥xampRas U ired Eﬂgm@mxalggétgéhemeréiﬂeirsthe
epoxy equi val ent = reached a target val ue, e solvent was distilled off

under reduced®RiesliFe tHie gubs r@@@@ndr@éﬁ@aheértowqréga Fba sgredifct was
di ssolved in tsQJ e§1etdat %qrité) J&C& arg_g[ di %Ihll %q) A%, eicgd g_ltno ri nse

the reaction pro uct WI 0 water |ng separatlon S carrie out and
then the sol \weqdosess tbenaﬂedtﬁ.onntmmm@aphotbm)aeﬂc uddeelopddcxeﬂthmressure

to obtain 1,26 of the_react] o C1(1})(ct obt ai ned reaction rpr oduct
had an epoRy 8RY e&préoto (s NW%‘@%@PH&’H‘?’(@‘B‘F%@HO

based on 15 tgt fﬁg%téa&tlﬁid A8 atnfaepémak@a ke cARPHY a&f—‘lr;eélnaﬂsp)haq;flﬁg}ﬁe

reaction product was neasured, a peak was observed at = chemcal “shifts 6
(ppm) of 6.8 ta W@%mefr@nmmhmermng bonded to a cycl ohexane

skel eton; 8H), 3.3 (derlve from an OXY._ grou and 0.7
to 0.9 (derl ved 20 ﬁlr%oerﬁetagftert%ﬂe arp(?uplscai Gn B ?b‘;p}(yltly edﬁp O‘H%?E’d to a

cycl ohexyl skeleateapmeiite mridgd st naneithaksorgicuon s.dwltamrar( |Sn shasi ve
measured, an absorption was observed at 1,241 cm.1l (derived from an
aromat i c &P herCRAUTH LN ARPRF 10X Hiasip)2Nhil WS PLISE eI SRRT 28 cm 1

(derived 11 om L ALOTBLLOCELRCEY SIF Yokl Lb 65y COBLELRE 2 PR LG, above

results that this reaction product was a m xture o ified
product represant ed hoye heixahloeer fagr ml a:k(elb)anmdahﬁos&&ateglmmdtlam ified

(synt hesi o of S A L iayn 2 colot PAItdd HaviRg' Y, G2t Biue

pixel arrays on the substrate. The order of forming the color
15 pixels is not limited to the above in the present invention.

The black matrix can be formed likewise by using a
radiation sensitive composition for forming a colored layer
comprising a black pigment dispersed therein.

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

20 is made of glass, silicon, polycarbonate, polyester,
aromatic polyamide, polyamide-imide or polyimide.

The substrate may be optionally subjected to a suitable
pre-treatment such as chemical treatment with a silane
coupling agent, plasma treatment, ion plating, sputtering,

25 gas-phase reaction or vacuum deposition.

To apply the liquid radiation sensitive composition
to the substrate, a suitable coating technique such as spray
coating, roll coating, rotational coating (spin coating),
slit die coating, bar coating or ink jet coating may be

30 employed. Out of these, spin coating and split die coating
are particularly preferred.

The thickness of the coating film after drying is
preferably 0.1 to 10 um, more preferably 0.2 to 8.0 um,
particularly preferably 0.2 to 6.0 um.



group-cont ai ni ng di ol conpound) 48 1,000 g of the m xture of diglycidyl

et herified products obtained in synthesis Exanple 1, 350 g of nethacrylic
acid and 1.0 g of hydroqui none nononet hyl ether were charged into a flask
equi pped with a cooling tube and 5 a stirrer and heated at 60C under
agitation to be dissolved, and 8 g of tetggethyl anmoni um brom de was added
to carry out a reaction at 70 to 90C under agitation until the acid val ue

and the epoxy equi vahenta@fathenresel t 6rf pmogligt 1begadno8 a oSG tarick
17,000, respectively. After 15 hours, the end 10 of the reaction was
confirmed witHs BE1REEEA EFOB wheLPhe TREMHAN YUV ARE MReiatiosno g of

the reaction prQdugt MaS, 1t @n‘é}ﬁdatqyOrPOCHlélﬂcchh rk%%m tﬁ{@%f a%%ﬁ’d?oxyl

obtained reaction product had an acid val ue of 8 nmgKOH val ue
of 165 ngKOH gpfantiese, epadyatgonvhkienng o werOGNgtlb o\ﬁhéﬁOt he 4%b NiiRis
spectrun1o% this reactjon product was neasured, a peak was observed at
chenical shif & ﬁﬁﬁé'of 5.6 and 6.1 (derived fromthe doubl e bond of

nethacrylic acid; 4#k gard 3£9:he ﬁa&létbgnpie@kgsr@ffeﬁmWw Wee 19f, 000
di gl yci dyl etherlfled products at 3.3 and 3.9 to 4.2 were shifted by 20

the ring openﬂH@lef an epoxy group; 10H). Wen the |nfrared absorptlon

spectrum (1R was _ERISUiRde 3 A00RUABMAS Q2GR0 31 P20 e

(derived froman aliph ester “struct s con
above results ddiaititdn of %dmmtdambqarammmsommhmmlela)f pdtassium

di met hacryl oyl r oup- contalnln di ol conpound re resent ed the foll ow ng
fornul a (é Iﬁi é%ﬂ IR ey oﬂz‘ﬁﬁﬁﬁﬁund

r epr esent ed bﬁ,tmlfaogaﬁwma ofgnd a h%&&%rgp CH8 00 50H O

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
15 to the above alkali developer. The coating film is
preferably rinsed with water after alkali development.
Shower development, spray development, dip
(immersion) development or puddle development may be
employed. As for development conditions, the coating film
20 1is preferably developed at normal temperature for 5 to 300
sec.
The thus obtained color filter of the present invention
is extremely useful for transmission and reflection type
color liquid crystal display devices, color image pick-up

25 devices, color sensors, etc.

Color liquid crystal display device

The color liquid crystal display device of the present
invention comprises the color filter of the present
30 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



H3C 1/ (6-1) HCCH3 OO , - OyCH CHCH3 CH2 OCH3 O] 0 CH3 OH
(7-1) 'OCH2 H3C O-O CH3 CH3 OH Synthesis Exanple 3 (synthesis of

di*facryl oyl 5 group-containing diol conpound) 1,200 g of a m xture of a

di acryl oyl group-containing diol conpound represented by the foll ow ng
formula (6-2) and a diacryl oyl group-contss ning diol conpound represented
by the following formula (7-2) was obtained in the sanme manner 10 as in
Synt hesi s Exanple f2redogps ¢diaire?d3 ayeaf oicrhe ipremeint inesntised to fmmace of

Y 8 e D S Tt e O L ShGl LY foc
O O 5H O Hiipktrdte ArrdPatiedbHikd® akdvéH2 o~ 0
The radiation sensitive composition for forming a
5 colored layer of the present invention comprises the above

components (A) to (D) as essential ingredients.

Particularly preferred examples (i) to (iv) of the

composition are given below.

(i) a radiation sensitive composition for forming a colored

10 layer comprising a polyester (1) obtained from an
esterification reaction between a di (meth)acryloyl
group-containing diol compound and a tetracarboxylic
dianhydride (8) and having an Mw of 3,000 to 100,000 as the
alkali-soluble resin (B)

15 (ii) the radiation sensitive composition for forming a
colored layer (i) comprising at least one selected from the
group consisting of trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol
hexaacrylate as the polyfunctional monomer (C)

20 (iii) the radiation sensitive composition for forming a
colored layer (i) or (ii) comprising
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl] -ethan
-1-oneoxime-0O-acetate as the carbazole-based compound (D1)
which is the photoradical generator (D)

25 (iv) the radiation sensitive composition for forming a
colored layer (i), (ii) or (iii) comprising an organic
pigment and/or carbon black as the colorant (A)

The preferred color filter (v) of the present invention
has pixels and/or a black matrix made of the radiation

30 sensitive composition for forming a colored layer (i), (ii),
(iii) or (iv).

The preferred color liquid crystal display device (vi)
of the present invention comprises the above color filter

(v), and the more preferred liquid crystal display device



3OH CHO _ (7-2) O, CH2 HBCCH OO 3 OH 5 Synthesis Exanple 4

(manuf acture of polyester (1)) 670 g of the m xture of dinethacryl oyl
group-cont ai ni ng di ol conpounds obtained in Synthesis Exanple 2 and 1, 300
g of nmethyl isobutyl ketone were charged into a flask equipped with a
cooling tube and a stirrer and 10 heated atg 60C under agitation to be

di ssol ved, and 220 g of pyronellitic anhydride represented by the above

formula (8- 1)(viiAanuifacher edcenbaiichlier@ien eaimpgridiss RS addvh )cotasr added
to carry out a reaction at 80C under, agitation until the average acid val ue
of the obtai nédlit&act(Van 9B Gd & ™ 5 I8t 4 6L S te Y adrfd e Xrar i ati on

wi dth of the acid v lsugeéériﬁgﬁga}gae@e,to gnéh é}?ésradgrét‘:iror{ henend 10k t.hf

reaction, distilled water was the reaction solution to rinse it,
st andi ng separaimpos iwdenc &or dohroing anddllveresblhegmtr wes thl grnddestk of f from

the organi¢c | ayer under reduced pressure at 50,to.70C tongbt ai.n 860 g of a
resin. The obt-RFEd 1859 PIAF S5 IMRIGMETS, §80 2ahtd In CRBCEN ARG 0y &L 2

ngKOH g.  WheRxiRe 1'ditNYRxepepht HEYAf ah 81151468 I nh ek IRAWE 8 wid HRRAK gWas
observed at chem cal shifts S (ppm of 6.9 to 7.6 (dérived froma benzene
ring bonded t &igsdyd patkafe thRaP2E bprn EBGMArtae UpSierehd Farndeoformed

pyroneliltic i), n ( i m_{. ubl e Qf nethacrylic
acid), 1.1 to%&f@z a( dsc’énr%il\(’/iegm&}%% g)efcye\éﬁjage%(%ene"}ls%ﬁ%e (@rﬁaﬁﬁﬁdéw to 0.9
(derived fromindd sEeilkgd P odpst ioh Bhe s2ptapylease 1d5ht ts cbanttty tayar

cycl ohexane skeleton: 6H). 15 Wien the infrared absorption spectrum (I R) was
neasur ed, 1&n Q5s¥P PREFRORES RPSet VR AUALnE I8 ERMEeR Y ePARIPAYE HRY SFum

al i phatic estef gt& gggltégeaf th@;ﬁii)éel?ﬁét‘%g}ﬁ’anjd £hd tAWck m@OF L pLQ2 G 1

(derived froman aro ICc ester structure).
Further, the pixels and black matrix made of the

radiation sensitive composition for forming a colored layer
of the present invention have high surface smoothness and
15 excellent adhesion to the substrate.

Therefore, the radiation sensitive composition for
forming a colored layer of the present invention can be
extremely advantageously used in the manufacture of various
types of color filters including a color filter for color

20 liquid crystal display devices in the field of the electronic

industry.

Examples
The following examples are provided for the purpose

25 of further illustrating the present invention but are in no

way to be taken as limiting. “Parts” as used herein means

parts by weight.

<manufacture of alkali-soluble resin>

Synthesis Example 1 (synthesis of diglycidyl etherified
30 product of diphenol)

1,070 g of a mixture of diphenol (9) and diphenol (10)
in a weight ratio of 70:30 (trade name:YP-90 manufactured
by Yasuhara Chemical Co., Ltd.), 1,520 g of epichlorohidrin
and 1,700 g of dimethyl sulfoxide were charged into a flask



It was confirnmed fromthe above results that this resin 20 was a pol yester
(1) represented by the following fornula (1-1) This polyester (1) was
designated as alkali-soluble resin (B-1). 00 O HO\ I OHO\ | OHHO\ |
OH O0OH~000 H3 X~XOCH3 H3C, QX _OCH3 H2C OOCH2 HC O O CH2 20 25
(1-1) [Inthe formula (1-1), X is as defigned in the above formula M] 52
Synthesis Exanple 5 (manufacture of polyester (1)) 840 g of a polyester (1)

represented byd hgxﬁe@ wv_\hrw cobarifyl eubd-ahd west Obtad e hBatBa SRR °ranner
as in Synthesis 4 except that 660 of the m xture of diacryloyl 5

gr oup- cont ai nuﬁlgled‘ @Igl@@r?—’;é@yln&§ bBt @Fﬁé@llVﬁ Syﬁlthine%?% g B(farﬁﬁL@tSLqN@@d@sed in
place of ‘the W H{iﬁeaftég Jﬁeﬁtxgﬁgh{r% 0@ adé"9’69cdii§3l: O TR

obtained in Syn esrs alne pol yester had an of
15,000 and amh@clpioc@anhrrg £ 0! %nﬁgKﬁi—Vtgze Jﬁbﬁn:sorpc&eymtmm‘(ﬂﬁme@sby
desi gnated_as al kal i -soléﬁbl e resin, poO X ~O

B-2
0 /--~P) X ~MSRSETGNY EAF FREXD PVl QPF (1A§)ter1‘3h‘f—’|?P?>ﬁée%lrlﬁﬁﬁ§”(t1 2),
X is as definedidhddg eheyerf Vil @ the solvent was distilled off under

reduced pressure at 90 to 100°C. Thereafter, the reaction
product was dissolved in toluene at 50 to 70°C again,
distilled water was added to rinse the reaction product with
10 water, standing separation was carried out, and then the
solvent was removed from the organic layer under reduced
pressure to obtain 1,260 g of the reaction product. The
obtained reaction product had an epoxy equivalent of 260.
When the 'H-NMR spectrum (solvent: CDCl,;, based on
15 tetramethylsilane, the same shall apply hereinafter) of the
reaction product was measured, a peak was observed at
chemical shifts 6 (ppm) of 6.8 to 7.3 (derived from a benzene
ring bonded to a cyclohexane skeleton; 8H), 3.3 and 3.9 to
4.2 (derived from an epoxy group; 6H) and 0.7 to 0.9 (derived
20 from two methyl groups in an i-propyl group bonded to a
cyclohexyl skeleton).
When the infrared absorption spectrum (IR) was
measured, an absorption was observed at 1,241 cm™? (derived

from an aromatic ether structure and an epoxy group), and

1 1

25 1,036 cm - and 828 cm - (derived from an aromatic ether
structure) .

It was confirmed from the above results that this
reaction product was a mixture of a diglycidyl etherified
product represented by the above formula (11) and a

30 diglycidyl etherified product represented by the above

formula (12).

Synthesis Example 2 (synthesis of dimethacryloyl

group-containing diol compound)



(1) .] Synthesis Exanple 6 (rmanufacture of carboxyl group capped polyester
(1)) 20 275 g of the polyester (1) obtained in Synthesis Exanple 4 and 275
g*of propyl ene glycol nononethyl acetate were <charged into a flask equi pped
with a cooling tube and a stirrer and heated at 60C under agitation to be
di ssolved, and 1.5 g of tetraethyl ammoniggm brom de and 30 g of phenyl
glycidyl 25 ether (Epiol P of NOF Corporation) as a carboxyl group capping

agent were added t01Ganbby gouit @hl’ee&ﬁf;dt@&eabf8@1'f9<1y9ﬁ@ n@&mexam*iteaii on until
the variation width of the acid val ue becane 2 or less. After the
end of the reXEOHSLst ROt @46 iigh e?ad‘-'t035rQ)cﬁanf=3rrper ature to

1Sk
obtain 53 ~30Ggral églrl%saeldwﬁd blgignsd N;a%f PAtoA0 il ey Pelneand an

acid val ue of When t SI n was
nmeasured, a peale whsrgesenned atfhashee\q@appecﬂuvﬁithSa(gm@lm@ G.upe @ands 7.6

(derived froma benzene r a n t.he %g%) addj tion
to the peak of? ?EérﬁﬁFﬁﬁ Bg % ji%tg%g)l ﬁld‘%%/ Eﬁels‘? t%xl?a ésﬁ)lv\ﬁ%en t he
infrared absopid gny %&ee&tyaeehﬁiarhﬁénlma@%rﬁﬂde afABsgeR! ton-Bs, ehger ved
at 1,047 cm1 (derived 10 froman aromatic ether structure) . This

absor ption was serehyer athdA thH0 6 unferpdifest ben (Ull)tldbthﬁrwd iyadyiet hesi s
Example 4 due o Wie Gapl Al e Aot SLauRs A as Sansd. o om

t he above res was a ing a StV uctur e

that 78 0 of Im,gdtroeg@nanﬂi51at;orm |ﬁetsbeccavbmyyl f oep 131 Hdte:sa,boi\r% le@idmul a
(1-1) was substltutedaﬁéét he cappln agent residue ( (OH CH20C6HS)
Thi s pol y&8t e PPEw&s O §B&d cL8 d—l%di widihubihe aFé-éii Na(lB‘eS)‘"‘ndZ(Fhe

Synthesi s Examgds,/ eﬁ‘ﬁ%%fl%ﬁftuﬁﬁdoﬁhﬁﬁr boxyh o o WP &@E"e%ctﬁ@rb’%ﬁto%lhc(tl) 340
g of a resin was obtdined in the same manner as

was obtained by cooling to room temperature. The obtained
reaction product had an acid value of 8 mgKOH/g, a hydroxyl
value of 165 mgKOH/g and an epoxy equivalent of 17,000.
15 When the 'H-NMR spectrum of this reaction product was
measured, a peak was observed at chemical shifts & (ppm) of
5.6and 6.1 (derived from the double bond of methacrylic acid;
4H), and 3.9 to 4.4 (the peaks of the mixture of diglycidyl
etherified products at 3.3 and 3.9 to 4.2 were shifted by
20 the ring opening of an epoxy group; 10H).

When the infrared absorption spectrum (IR) was
measured, an absorption was observed at 1,720 cm ! (derived
from an aliphatic ester structure).

It was confirmed from the above results that this

25 reaction product was a mixture of a dimethacryloyl
group-containing diol compound represented by the following
formula (6-1) and a dimethacryloyl group-containing diol

compound represented by the following formula (7-1).



in Synthesis Exanple 6 except that 300 g of the polyester 25 (1) obtained
in Synthesis Exanple 5 was used in the place of polyester (1) obtained in
Synt hesis Exanple 4. The obtained resin had an Mv of 25, 000 and an acid
value of 50. 0 ngKOH g, This polyester (1) was designated as al kali-sol uble
30 resin (B-4). Synthesis Exanple 8 (manufagture of polyester (1)) 670 g of
the m xture of dinethacryl oyl group-containing diol conpounds obtained in
Synthesis 54 Exanple 2 and 1,470 g of methyl isobutyl ketone were charged
into a flask equi pped wt hHaGcooling tube and a stirrer and heated at 60C
under agitation to be dissz%%d@Hand 313 g of diphenyl ether

tetracarboxylic di anhydri manuf actured 5 by Manac Co., Ltd.) represented
by the above fornula (8-2) s added to carry out a reaction at 80C under
agitation wuntil the acid vakue becane 53.3 ngKOH/ g or less. After the end
of the reaction, distilled Hwas added to the reaction solution to

rinse it with water,
was distilled off fr
70C to obtain 8
val ue of 61.2 ng
15 resin (B-5).

OH TH-40 CH3 Ha X

g separation was 10 carried out, and the sol vent
e organic |layer under reduced pressure at 50 to
a resin. This resin hgdpan Mv of 18, 000 and an acid
9. This polyester (1) was designated as al kali-sol uble
OHHOA ~-OHHOA/LOH)IF - HOOY p° \x~-QC" 10 ~\ r
Q/--~~CHZ e HZC OO0 CHZ (1-3) [In the formula
(1-3), X is as defl 'he aboveforrrula 20 (1), and Y' is the residue
obtained by re : ol yps fromdiphenyl ether tetracarboxylic

100
acid.] Synthesis anp 9 (qg;gigg)g%icﬂf pol yester (1))

CHj

CHy

0
CH,
CH
3 O (7-1)

Synthesis Example 3 (synthesis of diacryloyl
5 group-containing diol compound)
1,200 g of a mixture of a diacryloyl group-containing
diol compound represented by the following formula (6-2) and
a diacryloyl group-containing diol compound represented by
the following formula (7-2) was obtained in the same manner
10 as in Synthesis Example 2 except that 293 g of acrylic acid
was used in place of methacrylic acid. The obtained mixture
had an acid value of 6 mgKOH/g, a hydroxyl value of 171 mgKOH/g

and an epoxy equivalent of 16,500.



670 g of the m xture of dinmethacryloyl 25 group-containing diol conpounds
obtainéd in Synthesis Exanple 2 and 1, 660 g of nethyl isobutyl ketone were
charged into a flask equipped with a cooling tube and a stirrer and heated
at 60C under agitation to be dissolved, and 434 g of ethylene glycol
bis(trinellitate)di anhydride 30 represented by the above fornula (8-3)
(manuf actured by Shin 55 N ppon R ka Co., Ltd.) was added to carry out a
reaction at 80C under agitﬁQion until the acid val ue becane 46.2 ngKOH g.
After the end of the reactioh\ distilled water was added to the reaction
solution to rinse it with %r, standing 5 separation was carried out, and
the solvent was distilled fromthe organic | ayer under reduced pressure
at 50 to 70C to obtain 900 g‘%f a resin. The obtained resin had an Mw of
13,000 and was a polyester (1) represented by the followng fornula (1-4).
10 This polyester (1) was des) ed as alkali-soluble resin (B-6). HO __~J
2f-OH HO A 1-OH HO A /LQHOP0~Y / O ~~YOH HO -n Y),F OO TH-40 O CH3 H3
OH3 OCHp 12 H20 O O (1-4) 15 [In the formula (1-4), X is as defined
in the above for and Y2 is the residygg2pbtai ned by renoving 4
carboxyl groups trof ethylene glycol bis(trinellitate).] Synthesis Exanple
10 (manufacture of parative 20 alkali-soluble resin) 4 parts of 2,2
-azobis (2, 4-di met | exonitrile) and 200 parts of propylene glyco
nononet hyl et her ace @ charged into a flask equi pped with a cooling
Z

tube and a stirr [ of methacrylic acid, 18 parts of styrene, 24
parts 25 of bean‘P nmet ryl ape, 30 rts_of N-phenyl mal ei mde, 16
kW/A\ CH,
O ~d
OH
CH,

oz)l
oo,

CH
3 O (7-2)
o) CH
C v

HsC O O\_{'O

CH,
OH

5 Synthesis Example 4 (manufacture of polyester (1))

670 g of the mixture of dimethacryloyl
group-containing diol compounds obtained in Synthesis
Example 2 and 1,300 g of methyl isobutyl ketone were charged
into a flask equipped with a cooling tube and a stirrer and

10 heated at 60°C under agitation to be dissolved, and 220 g
of pyromellitic anhydride represented by the above formula
(8-1) (manufactured by Daicel Chemical Industries, Ltd.) was
added to carry out a reaction at 80°C under agitation until
the average acid value of the obtained reaction product

15 Dbecame 67.9 mgkOH/g and the variation width of the acid value



parts of 2-hydroxyethyl nmethacrylate and 6.5 parts of a-nethyl styrene diner
as a chiain transfer agent were charged into the flask, the inside of the
fl*ask was substituted by nitrogen, the mxture was stirred gently, and the
obt ai ned 30 reaction solution was heated at 80C to carry out 56 ‘

pol ynerization by maintaining that tenperature for 3 hours. After the end
of the polynerization, the reaction solution was heated at 100C, 0.5 part
of 2,2 -azobigy s di W@;ﬂbﬁ/\@lﬂ anidd | | @krwas raddedy 1d chPRlym®nigAt i on
was further carried out Tor another 1 hour to obtain a solution of an

al kal i - sol ubl girsdsiill g vkitgr vaataxidedftB3h2 neeytidhesobtbimedo rinse

al kal i - sol ubl g es%nngz%gl anel\g/vrofiS E\)M%OS ang.ga Vh Ofan%t ggo ].g Thtis

al kal i - sol ubl & Te8ri™wasIdesy gn%‘f e 39S SPEAMF st ubidd G Fns? Y%‘. was

Synt hesi s Examalsa i1l darafidf edurthooreeiaa abyee uadkalteddabiprd=esim) 15 2
parts of 2,2' -azobis (2, 4-dinethylvaleronitrile) and 200 parts_of

propyl ene 3l yéH SRokME Ky FoetheriadahBeofict &esdfar gEhei PR 94 gg8in

equi pped with i i : t t i c acid,
19 parts of starondl P SR R A Aeig SR PR T
N-phenyl mal ei m de, Mhe20 thar {%-N¥R nspee toxy pof ywais deironas measured,
nono(neth)acrylate _and 2 parts_of a-nethylstyrene diner as a chain transfer

agent were clRaP§ed VAFPRIRF YIRS ChREICAdi 8B16FSthdPPMsRiwas? st t ut ed

by nitrogen, thgMyddEeomaspahizehed GeNbbhdednts af Bec PHh&HEd skeadden
solution was heated at 80C to carry 25 out polynerization by maintaining

t hat tenptPat gl fdre Penmans rigg @f sl oft iheapollyim i&aandrg -2 he

reaction SO'W%#%ﬁﬁé%ﬁfQ%ﬁf%geaggﬁgﬁgﬂbgng Ker eéﬁacEVlic acid).

. : ) %ﬂl to
2,2' -azobis(2, yI'val eroni €) WwasS added; an polyfer’i zation was
further carried outddmirveahddt &l diatlroldkdree Mialdten)sand i ®7 ofo am. 9
al kali-soluble resin (solid content of 33.1 wt% . The obtained
al kal i - sol ubl eldeasiviehddrah e sieBy btroups in’a 2,2-propylene group

bonded to a cyclohexane skeleton:6H).

15 When the infrared absorption spectrum (IR) was
measured, an absorption was observed at 1,735 cm' (derived
from an aliphatic ester structure), and 1,735 cm™, 1,241 cm™
and 1,102 cm? (derived from an aromatic ester structure).

It was confirmed from the above results that this resin

20 was a polyester (1) represented by the following formula
(1-1).

This polyester (1) was designated as alkali-soluble

resin (B-1).

ey 5@&
HO HO OH HO OH
H ﬁﬁgw o

(0] o) 0 /
o] o) 0 o
aadl )ﬂx/—<_o .
H3 O CH3 H3C\) f 3
o O! ;CHZ 0 0 CH
HaC H2C
20
25 (1-1)

[In the formula (1-1), X is as defined in the above formula

(1) .]



and an Mh of 9,000. This alkali-soluble resin was designated as 57

al kali -“soluble resin (B-8). Synthesis Exanple 12 (manufacture of conparative
al’kal i -soluble resin) 5 4 parts of 2, 2' -azobis (2,4

-dinethylval eronitrile) and 200 parts of propylene glycol nononethyl ether
acetate were charged into a flask equipped with a cooling tube and a
stirrer, 10 parts of nethacrylic acid, 15 parts of styrene, 40 parts of
benzyl net hacr, - f5 NuRhBY. i | a of
2- hydr oxyet hylsvﬁlgc:}l%g@r%;:;lﬂg%reﬂ%r?g 56%5 par ta{sdﬂgg#r% ?ﬂ%%l I sét%c/)erlgn(ef)?i nmer as a
chai n transfer agenB4@egeottmmpypddesitetro (Lherébaskenthd hysitve fafl licheinfd ask

was substitut b ni,trogen, t m _xt.ure s stirred gently, and.the
obt ai ned rea?%rgﬁllgol(ﬁlf?gﬁ”%?gﬁgépgg Ht %&?@eé‘?ﬁ}%ﬁ%aﬁ }1/% SO Sz at i on
by mai nt ai ni ngxiahetl & aMReiRipH & Hl ex NQUISE tHR tgirxthhes e pfadhel oyl
pol yneri zation, the reaction solution was heated at 100C, 0.5 part “of

f21 2' hazobi 5( %ﬁwa\ﬁ&%rﬂiﬂh | OB Rk 2 IrRe jgblwmw$ on was
kel sotupl e SudbUN b Jokke ekl FRFBLR bEMMEIRAY 130

al kal i - sol ubl ericepi-rednad ian gy difol7,@Gpowants avb i refd 4,15 mtHesi s
al kali-soluble resin was designated as 25 al kali-saoluble resin (B-9).
Exanpl e 1 <pr é8@M &L -of TPFqg]PHaE:B RP1YRRSER pht thRadfam My afurté 800, | .

Pi gnent Red 2%,@n6 Gdia B30 @ Weno Red, i a weight ratio of 80:20 as
the colorant (A), 4 parts (solid content’) of EFKA-46 as a di spersant and

75 parts @ propyl eAbigl podlyesteonetlny wast des igoetade ags ad kaddl-sedubier e
m xed t oget her t;sy an@e_%q mll to prepare a pignment dispersion. 58 87 parts
of the obtai néfF5giynent”’di spersion, 8 parts

0 0

HO HO OH HO OH
H 0 O 6/ _l 0] Oéif
0 o~ o fxio S

//_i_/ g’“\ Vi é N

CH2 HzC (@] (0] CHZ

H,c ©
17

(1-2)

15 [In the formula (1-2), X is as defined in the above formula

(1) .]

Synthesis Example 6 (manufacture of carboxyl group capped
polyester (1))

20 275 g of the polyester (1) obtained in Synthesis Example
4 and 275 g of propylene glycol monomethyl acetate were
charged into a flask equipped with a cooling tube and a stirrer
and heated at 60°C under agitation to be dissolved, and 1.5
g of tetraethylammonium bromide and 30 g of phenyl glycidyl

25 ether (Epiol P of NOF Corporation) as a carboxyl group capping
agent were added to carry out a reaction at 80 to 90°C under
agitation until the variation width of the acid value became
2 mgKOH/g or less. After the end of the reaction, the

reaction product was cooled to room temperature to obtain



of the alkali-soluble resin (B-i) as the alkali-soluble resin, 2 parts of

di pentderythritol hexaacrylate and 4 parts of pentaerythritol tetraacrylate
as the polyfunctional 5 nononers (C), 3 parts of

1-[ 9- et hyl - 6- ( 2- met hyl benzoyl ) - 9. H. - car bazol - 3-yl ] - et han

- 1-oneoxi ne-O-acetate (trade name: CA -242 pf Chiba Specialty Chemcals

Hol ding Inc., the sanme shall apply hereinafter) as the photoradical

generator (D)3 NG EF paresik) ofrheebbexybely reacel alae amd M6 grartis oefo
et hyl - 3- et hoxypr opi onat e as solvents were nixed together to prepare a

li qui d conposiafdoy RHLA é’fadrl%fhtqforﬁ?ofl RIFHE | ayer > The |iquid conposition
(R1) was applied tp%@% ?Yl{fa}?eNMl%S d(?fh s PSS, %}é%sh{ ale . aving a
ITm | ng |

silicon dioxide (Si e &l ution of sodiimong on

t he surfacef W tdeak ,;.\m‘sw cﬁ;cwkxefecarut m]gemlaalﬁagtaﬁm @#hm &Pl @Eﬁl)atof(éscg o 2
m nutes to orm a mt.hi.c coO Ifm Tereater 1 e Su strate was
Co0l a1 0 5 ool 50 (PEmitrs: GEOM S RFTARNE Gamch o £ IV SRLL GISEC s 6 ther

ultraviolet radiahi 9n Mi@%%@kﬁ@%@ék@f 362 PBLyEQBePM BNGHARE HUR
t hrough a photoonask (slit width of 30 with a high-pressure nercury |anp.

The amount of iexFogurhesdits tBHasnplst i - was 100 J/n2. The substrate was then
imrersed in a 0.04 Wh/o a%leo nfz %J ot assi.um hy Xi de at 23C for
45 seconds to be dévery ope RARt lfre%%[} dfd%d with

air. The coat g shiddn Was hb@BrpQ&bnbﬁKQCbbéleﬁvécﬂ%aﬁ 10y cat? 23Re ke 30
mnutes to forma red striped pixel pattern on the substrate. 30
<eval uat i bf> Mm e §Fomdt g refjhein SHBIHER ) at Ehids agseePrd@n Masough an

optical mcro éf1€hgﬁﬁ{é)cp6?r€hé ‘f:%'l Het )”%tbt%% ’édofhts?)‘r?]q tyate

of an unexpose |on and a mssing rt o e pi xe patte edge was
not seen. 59 EN&mpltdwel shr itom tdfe tcraq:gmngaloﬁ)amercramm'qdbsgerrmgd t hrough a

scanning el ectron mer 9scone (SN £00,IPLENL . B8, PESTANY & PILSTY
was a polyester (1) having a structure that 78 % of hydrogen
15 atoms in the carboxyl group in the above formula (1-1) was
substituted by the capping agent residue
(-CH,CH (OH) CH,0C¢Hs) -
This polyester (1) was designated as alkali-soluble
resin (B-3).
20
Synthesis Example 7 (manufacture of carboxyl group capped
polyester (1)
340 g of a resin was obtained in the same manner as
in Synthesis Example 6 except that 300 g of the polyester
25 (1) obtained in Synthesis Example 5 was used in the place
of polyester (1) obtained in Synthesis Example 4. The
obtained resin had an Mw of 25,000 and an acid value of 50.0
mgKOH/g,
This polyester (1) was designated as alkali-soluble

30 resin (B-4).

Synthesis Example 8 (manufacture of polyester (1))
670 g of the mixture of dimethacryloyl

group-containing diol compounds obtained in Synthesis



formed. 5 The above results are shown in Table 1-1. Exanples 2 to 5
<prepafation of liquid conpositions and formation of colored |ayers> 10
Lrquid conpositions (R2) to (R5) were prepared in the sane manner as in
Exanpl e 1 except that the dispersant was changed as shown in Table 1-1.
Then, red striped pixel patterns were forngd on the substrates in the sane
manner as in Exanple 1 except that 15 the liquid conpositions (R2) to (R5)
were used in maepldf 2 dhe 1,0 ¢ 6pMmAgivi 68obRE)1 Kevahtald anzha MRy each
pi xel array on the substrate was observed through an optical m croscope,

t he devel opmedintegi §Lasha8I2OPRRE Wieh B FOoCRd ngubsPeafBdod Sl WX d

portion and axn o~ Of ixel. er ot . en
t he section og{ggg?hd}%ﬁtx%ﬁ)rtga&nﬁc% seoégtsleo?l\?tetf? %%%&O@%Qaﬁﬁﬁgqé ygtron
m cr oscope ( SEM) dipbenptiertthdr teasasaeeboayd ipadiaimgdhade nNgnanufe cvudidds of 8
or 6 mcould 25 be forned. Tae above resulas are sh&%\ﬂ@ in Table 1-1.

Exanpl e 6 2pr &YarMErEGnCoF /1 Fhi & CORPSSERFEA BRdHoriRAYoH VUG d¥sd) 30

layer> A | quiyd CURRN HPRA]) ABS PreRREGH Rt kR FRNRaANA L A3 I
Exanpl e 1 except that the al kali-soluble resin (B) was changed to the
al kal i - sol ubl emtgsli hheBre}d VEHare becrae¢ S8 r 3 peaKQi ielopaeser n Aftser ¢heed on

h 60 b i h . | I h h
(1 B onbotih et DE SETENTNAL 25, 0y BRI deBSaPlo b Sher

<eval uati on> dpl\Wieiord e pidiele art ayin vddieesubsidid fhyvasepser ved widr ough
an optical mcroscope, the devel opnent residue was not_seen on the
substrat elBf HREHSHEEY O1d i G FRLEM sghglistilled off from the

organic layer under reduced pressure at 50 to 70°C to obtain
800 g of a resin. This resin had an Mw of 18,000 and an acid
value of 61.2 mgKOH/g.

This polyester (1) was designated as alkali-soluble

15 resin (B-5).

HO —&Y1ﬁ_OH HO —-& ﬁ—OH HO —K )?—OH

Y a v OH
HO ~—f o 0 V4 o 0 ) e
of
o} " fxd g OCHa " _>—\X/—<_ Oo -
5’ 5 CH : ;o 0 CH
HC © 0 2 | s HoC

(1-3)

[In the formula (1-3), X is as defined in the above formula
20 (1), and Y' is the residue obtained by removing 4 carboxyl

groups from diphenyl ether tetracarboxylic acid.]

Synthesis Example 9 (manufacture of polyester (1))
670 g of the mixture of dimethacryloyl
25 group-containing diol compounds obtained in Synthesis
Example 2 and 1,660 g of methyl isobutyl ketone were charged
into a flask equipped with a cooling tube and a stirrer and
heated at 60°C under agitation to be dissolved, and 434 g
of ethylene glycol bis(trimellitate)dianhydride

30 represented by the above formula (8-3) (manufactured by Shin



part of the pixel pattern edge was not seen. \Wen the section of the pixel
pattern was observed 10 through a scanning electron mcroscope (SEM, no
undercut was seen and a pattern having a line width of 6 mcould be

formed. The above results are shown in Table 1-1. 15 Exanples 7 to 10
<preparation of liquid conpositions and faygrati on of colored |ayers> Liquid
conpositions (R7) to (RLO) were prepared in the sanme manner as in Exanple 6
except that thepigp&ikantowasLtdl) chesgeiiead tshewkriynolabh erdadsidiben. red
striped pixel patterns were formed on_the substrates in the sane rranner as

in Exanple 1 é‘antiﬁEtathUr?étlinhHPH1&0%%1%%116@?360136‘@( Re0% WAl igsed in
place of = the dsqul deORRASHE ik (BUlcr ioh < deuaticangaVBen, saclupladlo array
on the substrate was observed rough an ‘optical “m croscope, e

devel oprent r e:éiedueamSLomcHOlsaammrth hei rssi sttt st et lofwatne nestipasé@tngor ti on
and a m ssjng art of each pixel n ed e was ot seen. 30 W

section of° earﬁ‘?p BALEH T Fh et r?a\Hsleg% %'V %r’f‘fﬁ%&leﬁtégﬁreca;

m croscope (SEMs5 f@nlRMY ebhanias159en aﬂdeﬂairé@u@éd@yé@gufé ng: Waltds of 5

m 8 mor 6 mcould be forned. The above results are shown in Table 1-1. 61
Exanpl e 11 <prépdt & @ht@ﬂnl PgOi @ @brpasistiiron Fha Pbiadnednresindiat eén

| ayer> 5 A li (Bcilz}) e as in
Exanple 1 excgj&{ q%ﬁ%ln})t a[()[Lhal I-S0 a[\é%?lépr%g%l g]( vglg %%ange 2&{1%

al kal i - sol ubl &d’]ﬂ&jmu(g?) ﬂjrmdﬂhsen(l—aé red striped pi er pattern was fornmed on
the substrate in the sane _manner as in Exanple 1 except that the 10 |IC]UId

conposi ti 6 (R11) wddiss&Plvesiiescd 1df Wafke q(ﬁs&@r@te@o@p@oﬁ adri “ERAub1

resin (B-6).

HO—E ﬁ‘—OH Ho—& ﬁ—?IH Ho—i&
Sl S, & o ngﬂ/{f

<

HC O

(@] CH, 12 HoC O (o] CH,

(1—4)

15 [In the formula (1-4), X is as defined in the above formula
(1), and Y* is the residue obtained by removing 4 carboxyl

groups from ethylene glycol bis(trimellitate) .]

Synthesis Example 10 (manufacture of comparative
20 alkali-soluble resin)
4 partsof 2,2’ -azobis(2,4~-dimethylvaleronitrile) and
200 parts of propylene glycol monomethyl ether acetate were
charged intoa flask equippedwith a cooling tube and a stirrer,
12 parts of methacrylic acid, 18 parts of styrene, 24 parts
25 of benzyl methacrylate, 30 parts of N-phenylmaleimide, 16
parts of 2-hydroxyethyl methacrylate and 6.5 parts of
o-methylstyrene dimer as a chain transfer agent were charged
into the flask, the inside of the flask was substituted by
nitrogen, the mixture was stirred gently, and the obtained

30 reaction solution was heated at 80°C to carry out



<eval uation> Wen the pixel array on the substrate was observed through an
optical m croscope, the devel opnent residue was 15 not seen on the substrate
of an unexposed portion and a mssing part of the pixel pattern edge was
not seen. Wen the section of the pixel pattern was observed through a
scanni ng el ectron mcroscope (SEM, no undercut was seen and a pattern
having a line wwdth of 5 mcould be 20 forned. The above results are shown
in Tabl e 1-2. pdiyvapliestlizrt by]tﬁaiqp)t@mimgitdratotetnpquriadumnﬁosi:{ homs sand

formati on of caqlore |.ayers> Liquid co sitians to 5 wer e
prepared in &?ag@enﬁﬂﬂe¥§agh‘? rPC%x til%rk'cetg’t E‘f St
was changed agaghenddn Eablieol-d. oThﬁrll)aI{’teq)fStl’l ped pi er patterns wer e
formed on the 30 substrates in the same manner as in Exanpl e 1 except that

the liquid coRp@si-tizeds S(R1L2)- dl@e(msl)va@r@mmlaat e eeddsd t lnd i qui d
compost L1198 (Ehhyme¥aal ol Yo each bl el ALLa%On LG ubst Al was

observed 6 t1 Cal° m croscope, the avel'6 r'esi due was ot

seen on the sulesiobatad nofa a luneqen $&d amratljmlarnblalbma;sne&gm pasdl iof each
pi xel pattern edge was not_ seen. V\hen t he section of each pixel pattern was
observed 5t feadnizngt@)ect ron nicroscope (SEM), no undercut was

seen and patterns h%‘Yz‘e”Bb‘th%e\ﬁ' Qiﬂél?tséﬂhBie fébeﬂull:Qd e NP IS fr;BI qui d

above results are shown in <preparation 0
conposi tion arad eanmiin orf Gh‘, Ecﬂcﬂ or ed I ayer> A l'iquid conposition (R16) was
anpl e .1 exce t.hat t aI kal i - sol ubl e

d th ,
resin 151(8) vas critgedt %ﬁﬁs‘m A Sl it e

alkali-soluble resin -

Synthesis Example 11 (manufacture of comparative
alkali-soluble resin)

15 2 partsof 2,2’ -azobis(2,4-dimethylvaleronitrile) and
200 parts of propylene glycol monomethyl ether acetate were
charged into a flask equipped with a cooling tube and a stirrer,
10 parts of methacrylic acid, 15 parts of styrene, 30 parts
of benzyl methacrylate, 25 parts of N-phenylmaleimide, 20

20 parts of o-carboxypolycaprolactone mono (meth)acrylate and

2 parts of a-methylstyrene dimer as a chain transfer agent
were charged into the flask, the inside of the flask was
substituted by nitrogen, the mixture was stirred gently, and
the obtained reaction solution was heated at 80°C to carry
25 out polymerization by maintaining that temperature for 3
hours. After the end of the polymerization, the reaction
solution was heated at 100°C, 0.5 part of
2,2’ -azobis(2,4-dimethylvaleronitrile) was added, and
polymerization was further carried out for another 1 hour
30 to obtain a solution of an alkali-soluble resin (solid
content of 33.1 wt%).
The obtained alkali-soluble resin had an Mw of 20,000
and an Mn of 9,000.

This alkali-soluble resin was designated as



Then, a red striped pixel pattern was forned on the substrate in the sane
manner "as in Exanple 1 except that the |iquid conposition (R16) was used in
place of the liquid conposition (Rl). 20 <eval uati on> Wen the pixel array
on the substrate was observed through an optical m croscope, the

devel opnment residue was not seen on the gybstrate of an unexposed portion
and a mssing part of the pixel pattern edge was not seen. 25 Wen the
section of thealgatdl-sedidbdren nessirobi@rsled through a scanning el ectron

m croscope (SEM, no undercut was seen and a pattern having a line w dth of
6 mcould be fornmed. The above results are shown in Table 1-2. 30 Exanpl es

17 to 20 <prepghiedn OEdaniiied 100MRRS AN G Udmid At Bfe Col or ed
| ayers> Liquid conpositions (Rl7) to (R20) were prepared in 63 the sane

manner as in E)l#@;illerspéuéﬁ@mestlhét the di spersant was changed as shown in
Tabl e 12 cThen, red SIDed pixelo pallerss, VELE Qe Olokhers supstiat es

in the san® nmanner 1°e 1 'excep I'qui d conpositions

(R17) to (R20poweperusedf |prqﬂ}aloahe aflyidea mbfiomdtQUpeshét GrdRle were
<eval uation> Wen each pixel array on the substrate was observed  through

an optical ni CHGISSHeInthe %I%Sﬁh‘éﬁ’?eﬂéﬁ%é G ity F:,B}pe%a§ﬁltx}3;@r,
substrate of gn HQ? 05£Gy DL &L £ & 1 S ?Qrtga{)f ﬁ Was glbc?( rve%ttern

edge was not see en the section of edch pfxel patter
through a scamwfi bgrelydcmethanryleseop s SEMLs od tnghenytl maled rseen and

gggbgr p:sg‘?w ng i ne%dttwdr%gﬁyget%}yf 4 ﬁr %/gtagrfmacno led. éaepgrotrsrreodf The
a-methylstyrene dimer as a chain transfer agent were charged
into the flask, the inside of the flask was substituted by
nitrogen, the mixture was stirred gently, and the obtained
reaction solution was heated at 80°C to carry out
15 polymerization by maintaining that temperature for 3 hours.
After the end of the polymerization, the reaction solution
was heated at 100°C, 0.5 part of
2,2 -azobis(2,4-dimethylvaleronitrile) was added, and
polymerization was further carried out for another 1 hour
20 to obtain a solution of an alkali-soluble resin (solid
content of 33.3 wt¥%).
The obtained alkali-soluble resin had an Mw of 7,800
and an Mn of 4,500.
This alkali-soluble resin was designated as

25 alkali-soluble resin (B-9).

Example 1
<preparation of ligquid compositions>
8 parts of a mixture of C.I. Pigment Red 254 and C.I.
30 Pigment Red 177 in a weight ratio of 80:20 as the colorant
(A), 4 parts (solid content) of EFKA-46 as a dispersant and
75 parts of propylene glycol monomethyl ether acetate as a
solvent were mixed together by a beadmill to prepare a pigment

dispersion.



<preparation of |iquid conposition and formation of colored 20 |ayer> A

| i qui d conposition (R21) was prepared in the sane nanner as in Exanple 1

except that the alkali-soluble resin (B) was changed to the al kali-sol uble

resin (B-5). Then, a red striped pixel pattern was fornmed on the 25

substrate in the same manner as in Exanpl egl except that the Iliquid

conposition (R21) was used in place of the liquid conposition (R1).

<eval uati on> When Bheppirxel ofrthy adntd heedubisineatt diapabsesved p3d-tishr ough
i not seen on the substrate

an optical mcroscop he devel opnent residue was

of an unexpos&d YF ﬁﬁmaalﬁ(fo‘;l“ﬁ%l?s?%ﬁmﬁgr'tl o?s\t%%@ Pt 1 paet e he &65d mas
not seen. Wien thetsedrd mﬁnﬂé&y@m@ﬂt&atﬂé{dbé’%ﬁa&@%{ﬂ@% SAFUahr a
scanni ng el ectron m croscope (SEM, no undercut 64 was seen and a pattern

havi ng a | i ne psindgale roft g iracdo & tea c ydraed .a STHé e ey fursait tenak e shown in
Table 1-3._. 5 _Exanpl es t S eparation of liquid conposition and
formation %f (r:“onoorme)e s I(a ér% Llaqr?% CJ(:'l%rrposi tions (R22) to (R25) were

prepared in thgsamyTamer aetHybamdye )2 excepirpdadl 1he O spaigant 10
was changed as shown in Table 1-3. Then,_ red stri%ed i xel patterns were
formed on t he ~ls@EPHME GRS teane TRgitharangs: § @%’rxﬂ% hi&ept that

the liquid comgpEsi;ti c(l—{%%%') 419 {RA i erg dised | hofit L qui d
conposition (%1))%. l15 géva uatci on> V%enlr}glc pi'xcejﬁ é;rér)‘ian?/é:gsn t le agft%f)ls}'{rate was
observed t hr dwgleisa fomtri)cab tthe pbotopedichdé demelapaoentD)r.eanduel wastsnot

seen on t? suogcstr e of an ;unexpo ed portion and a mssing part of each
pi xel pat gr n dﬂ@%&y@& et e\/\ﬁg'}?{tglr?g RS ot of each pixel pattern
was observed dubQuah e Gapt it A BaNsH1¢&Res e d RENEd Feyatkler ¢
prepare a liquid composition (R1).
<formation of colored layers>
The liquid composition (R1) was applied to the surface
15 of a soda lime glass substrate havinga silicon dioxide (Si0;)
film for preventing the elution of sodium ions on the surface
with a spin coater and prebaked on a hot plate at 90°C for
2 minutes to form a 1.2 pum-thick coating film.
Thereafter, the substrate was cooled to room
20 temperature, and the coating film was exposed to ultraviolet
radiation having wavelengths of 365 nm, 405 nm and 436 nm
through a photomask (slit width of 30 pum) with a high-pressure
mercury lamp. The amount of exposure at this point was 100
J/m?. The substrate was then immersed in a 0.04 wt% aqueous
25 solution of potassium hydroxide at 23°C for 45 seconds to
be developed, rinsed with ultra pure water and dried with
air. The coating film was then post-baked in a clean oven
at 230°C for 30 minutes to form a red striped pixel pattern
on the substrate.
30 <evaluations
When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing

part of the pixel pattern edge was not seen.



was seen and patterns having line wdths of 5 m 8 mor 6 mcould be
formed. The above results are shown in Table 1-3. 25 Exanple 26
<preparation of liquid conposition and formation of colored Ilayer> Aliquid
conposition (R26) was prepared in the same 30 nmanner as in Exanple 1 except
that the alkali-soluble resin (B) was chatged to the al kali-soluble resin
(B-6). Then, a red striped pixel pattern was fornmed on the substrate in the
same manner as i n Ewaepl eht exeepbornt hdt thHee pilkequipth tt@mosids abddBREd was
used in place of the liquid 65 caqnposition (Rl). <evaluation> \Wen the

pi xel array or?htrr?él%hﬁsgrcé’tr@l\ﬂﬁse FSEMPEY MIC P%&r?ear{sgﬁ”t)i'c&lo MREEESEGpe,

the devel opmeqt, 4 %Eieﬁuﬁngkri% %@?%rﬁ%:ﬂ{%tahQiﬁléb% haheoPfs yneExRPsed

portion and a mssing p e pl xe attern edge was n seen. en the
section of thdoimesl. pattern was observed through a scanning el ectron

m croscope_(SEM, ng.undercut was.seen and a pattern.-having a |line w dth of
6 mcould be 10 fo Frl@d.a 5 §§3\1712Lt|’ses?lﬁet sg%é’ﬁﬂél s}%\;\c[;?bllr‘? %La&'e 1-3. Exanples
27 to 30 <preparation of liquid conpositions and formation of colored 15

| ayers> Liquid conmpositions (R27) to (R30) were prepared in the sanme manner
as in Exanpl e PBMWYEHE2 (4at>® t he di spersant was changed as shown in Table

o e RS 1 PRI BB oL e 20 SebS e |
to (R30) were lugedrs>n place of the liquid conposition (Rl). <eval uation>
Vihen eachlgixel arr%ﬁq%ﬁdtggmgggigggkg R%)qgg%%%%dwere prepared in the
same manner as in Example 1 except that the dispersant was
changed as shown in Table 1-1.
Then, red striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
15 the liquid compositions (R2) to (R5) were used in place of
the ligquid composition (R1).
<evaluations
When each pixel array on the substrate was observed
through an optical microscope, the development residue was
20 not seenon the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.
When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 8 or 6 um could

25 be formed.

The above results are shown in Table 1-1.

Example 6
<preparation of liquid composition and formation of colored
30 layer>
A liquid composition (R6) was prepared in the same
manner as in Example 1 except that the alkali-soluble resin
(B) was changed to the alkali-soluble resin (B-2).

Then, a red striped pixel pattern was formed on the



25 through an optical mcroscope, the devel opnent residue was not seen on

t he substrate of an unexposed portion and a missing part of each pixel
pattern edge was not seen. \Wen the section of each pixel pattern was
observed through a scanning electron m croscope (SEM, no undercut 30 was
seen and patterns having line widths of 549 8 mor 6 mcould be forned.
The above results are shown in Table 1-3. Exanple 31 66 <preparation of

| i qui d conposisutratkl ipathe ©fme mantair esoin EamPligmeskcEpeethdd tard C

. Pignment Yellow 150 in a weight ratio of 60:40 as the colorant (A, 4
parts (solid vt CHPIFERAME ERE)a i S pETehint? aP e 78F plahe sl BTutf opyl ene
gl ycol nmonometdyl,KliReropcgiate as a solvent were mxed together by a bead
mll to prepare a pignment dispersion. 90 parts of the obtained pignent

di spersion, 8 <earetisiatgfortshe al kal i -soluble resin (B-1) as the alkali-soluble

resin 10 (B), 2 parks_of .di pentaerythritol hexaacrylate and 4 .parts of
pent aer yt h%itol t et PASEr JiiG &1&E ﬁérﬁé’i yFurk %ﬁ%gt%tr?o%arss C(%e,r\@e arts

of 1-[9-ethyl tbr(ctgretahy bbenzay! hi@rHsCQFéDaZEé-c@e\YéJ)o &2 residue was
- 1-oneoxi ne- O-acetate as the photoradical generator (D), and _15 70 parts of

net hoxybut yl a&dt aeen Qidt s spRstsase of AR UBRIRSd pPEpilonars adissinent s

were mxed to er r.epar-e i qul %Tpgf't' . <formation of

col ored Iayerg)%%lgroe%ﬁcllse?r;ﬁggédl ﬁl?%(éetjl%??& n vvaés 4%{?% on a substrate 20
in the sane manner akhem theamecr ibrexdepthd lppitkelnerd titgprrd wanorgimsitveah ( Gl)
was used in place of the liquid c osition R1). <eval uation> Wen the
pi xel arraf oﬁ%{wgs}'hﬁst s Mgy Sr#%fgh(sﬁwopﬂ%é’lnqﬁr@r‘%scope,

t he devel opne idu : t of.ca
por tion and ﬁ%i%ﬁﬁ% SpHRR JRLepER haRT S BN IAMRIbEAD R ERRPSe
ormed.

The above results are shown in Table 1-1.

15 Examples 7 to 10
<preparation of liquid compositions and formation of colored
layers>

Liquid compositions (R7) to (R10) were prepared in the
same manner as in Example 6 except that the dispersant was

20 changed as shown in Table 1-1.

Then, red striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
the liquid compositions (R7) to (R10) were used in place of
the liquid composition (R1).

25 <evaluation>

When each pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.

30 When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 5 ym, 8 pum or
6 pm could be formed.

The above results are shown in Table 1-1.



When the section of the pixel pattern was observed through a scanning

el ectron mcroscope (SEM, no undercut 30 was seen and a pattern having a

| *ne width of 6 mcould be formed. The above results are shown in Table
2-1. Exanples 32 to 35 67 <preparation of liquid conpositions and
formation of colored layers> Liquid conpagsitions (&) to (G5) were prepared
in the sane manner as in Exanple 31 except that the dispersant was S
changed as shown in Table 2-1. Then, green striped pixel patterns were
formed on the_ sub trﬁggs in the sane manner as in Exanple 1 except that

the liquid co (&) to (&) were used in place of the liquid

conposi tion (Rhre plaQa‘EQ\éfﬁ Bt 1 oiri NeRRoht ik 8hdar 6 2da PNoh NeF FHATRL e was
observed through an optical m croscope, the devel opnent residue was not

seen on the su@d@Tat e of an unexposed portion and a missing part of each

pi xel pattern edge \éﬁslgr&g%gz%?%gojﬁt%%n thei S%tsl g)r}e%jgé%)%cqnm >f,lel s%atter n

was observed throu el ectron no undercu was

seen and pattafaﬁﬁléia‘abngnlﬂmpﬂéltlhéxefep& t'rhat tﬂqénatmwl]ch digl fwreredks ithe
above results are shown in Table 2-1. 0 Exanpl e 36 <preparation of liquid

conposi tion ad&‘deﬁhﬁhﬂ?ﬁﬁd(ﬂﬂ(ﬂ@&ia%%%k%ESQQWQ%ﬁu%P%HHDG%T%Xon (G6) was
prepared in the samgne2d FRRRG s%§1gngﬁ%lle 1 @XCERE ot R rrFei&eon( é:-hf)

al kal i -sol ubl e resin B) was chang to the Ikall-soluble res
Then, a green ssxkrquqonmethpaaam mamarerf aemen Bxanle lsebséephttthat thlee sane

g?gggro?s}he ﬁﬁﬁﬂﬁﬂf exc g§%?? H?e |I(%Sé%(¥%n) aéécg%(§§g nas q;ed in
comp051tlon (R1) .
<evaluation>
When the pixel array on the substrate was observed
through an optical microscope, the development residue was
15 not seenonthe substrate of an unexposed portion and amissing
part of the pixel pattern edge was not seen.
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 5 um could be

20 formed.

The above results are shown in Table 1-2.

Examples 12 to 15
<preparation of liquid compositions and formation of colored
25 layers>
Liquid compositions (R12) to (R15) were prepared in
the same manner as in Example 11 except that the dispersant
was changed as shown in Table 1-2.
Then, red striped pixel patterns were formed on the
30 substrates in the same manner as in Example 1 except that
the liquid compositions (R12) to (R15) were used in place
of the liquid composition (R1).
<evaluation>

When each pixel array on the substrate was observed



<eval uation> Wen the pixel array on the substrate was observed through an
optical' m croscope, the devel opnent residue was not seen on the substrate
of an unexposed portion and a mssing 68 part of the pixel pattern edge was
not seen. Wen the section of the pixel pattern was observed through a
scanni ng el ectron mcroscope (SEM, no unggrcut was seen and a pattern
having a line wdth of 5 mcould be 5 forned. The above results are shown
in Table 2-1. tnExugH s SFtE@aﬂomf@féﬁéb@éi, ofh&fad vl sheopasd tdensvand
formation of colored 10 layers> Liquid conpositions (G/7) to (Gl0) were
prepared in tBOt Seap OFehnR BURS LA tEGHPRAIBROGPPOrhaPnENd disiFsrigwht was

changed as sh%\g%gi S%UT;%%C% 'i%celTlti%{GEt&rr?eéh riped, Al epatterns were

formed on the s in sane ner as 1n anple 1 except that
the liquid conpositwhesn tGe) skatiGhl)pifweaehupaceln ppltaeaofwast lodddrowidl

conposition ( . <eval uati on> en each pixel array on the subsirate was
observed 20 &h SGFTEA9 %ﬁbé‘ﬁ?ﬁé”%l%m % MHFE SHts  not

seen on the sybst LaLe Hld 33c4ASHR0REY: ROTLIANLAREKE OF %91y AN Rfurerch

pi xel pattern edge was not seen. en the section of each pixel pattern was
observed thr&ggfcarmsshnni ng el ectron microscope (SEM, no undercut 25 was

seen and patterns haying.line wdths of 6 8 m_or, m._cqul d be forned.
The above results a Xles%(})a\ﬁﬁ’el FoFAtE F4F srﬂg(%%T 51300 15%repar ation of
| i quid conposition and formation of colored layer> A liquid conposition

(Gl1) was 8repared in the sane manner as in Exanple 31 except that the
al kal i - sol¥bl &%&H14¢ 1) was changed to the al kali-soluble resin (B-3).

<preparation of liquid composition and formation of colored
layers>

A liquid composition (R16) was prepared in the same
manner as in Example 1 except that the alkali-soluble resin

15 (B) was changed to the alkali-soluble resin (B-4).

Then, a red striped pixel pattern was formed on the
substrate in the same manner as in Example 1 except that the
liquid composition (R16) was used in place of the liquid
composition (R1).

20 <evaluation>

When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of anunexposed portion and a missing
part of the pixel pattern edge was not seen.

25 When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 6 pum could be
formed.

The above results are shown in Table 1-2.

30
Examples 17 to 20
<preparation of liquid compositions and formation of colored
layers>

Liquid compositions (R17) to (R20) were prepared in



69 Then, a green striped pixel pattern was forned on the substrate in the
sane manner as in Exanple 1 except that the 1liquid conposition (Gl) was
used in place of the liquid conposition (Rl). 5 <evaluation> Wen the pixel
array on the substrate was observed through an optical m croscope, the
devel opment residue was not seen on the ggstrate of an unexposed portion
and a mssing part of the pixel pattern edge was not seen. 10 Wen the

section of thehd samepabhaen sasiwiempEad 16heRugpt atlseanhd @ idmRaid01t
m croscope (SEM, no undercut 2 was seen and a pattern having a line w dth of
5 mcoul d be Wt RRNIRE abihPWestl t2k% Sown in Table 2-2. 15 Exanpl es

42 to 45 <preparati peQf el GYTROY ibdeNS AL iy r%%tz‘;foirfncﬁfme(@l &%e

| ayers> Liquid conpositi'ons (GI2) ‘to (GL5) were prepare 20 the sane
manner as i n BErgimtAs aexcdite tdrate tearthis per slantExangsl ec Hargekeas Stedwn i n

Table 2-2. _Th . triped .pixel t f d h bst r at
' the sang maifer o SR B HM Rt L i (AN MARR 4 Ehpds RS
(Gl2) to (Gl5)omedre usiefhid ddmsssitorof (Hie. |iquid conmposition (R1).

<eval uation> When each pixel array on the substrate was observed through
an optical m crOSBFE1Qe devel opnent residue was not seen on the

substrate of an unem%%e%a%g%g{%ggq. mssi ?é%hb%rxlatlg agatas%boggﬁ}ed

pattern edge was not seen. sectli on ol each pl Xe tern was

observed thr aigfowyls canpipndcallent toosaopepsthpaid SEMpmdaot UreEkeidud wasas
seen and patterns having |line widths of 5 mor 6 mcould be fornmed. 70 The
above resEPt s NRtesSeRBR Fhe PapsE ratse of an unexposed portion and a missing

part of each pixel pattern edge was not seen.

When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 5 um, 8 pm or

15 6 pm could be formed.

The above results are shown in Table 1-2.

Example 21
<preparation of liquid composition and formation of colored
20 layer>
A liquid composition (R21) was prepared in the same
manner as in Example 1 except that the alkali-soluble resin
(B} was changed to the alkali-soluble resin (B-5).
Then, a red striped pixel pattern was formed on the
25 substrate in the same manner as in Example 1 except that the
liquid composition (R21) was used in place of the liquid
composition (R1).
<evaluations
When the pixel array on the substrate was observed
30 through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of the pixel pattern edge was not seen.
When the section of the pixel pattern was observed

through a scanning electron microscope (SEM), no undercut



Exanpl e 46 <preparation of |iquid conmposition and formation of colored 5
| ayer>"A liquid conposition (Gl6) was prepared in the sanme manner as in
Exanpl e 31 except that the alkali-soluble resin (B) was changed to the
al kali-soluble resin (B-4). Then, a green striped pixel pattern was forned
on the 10 substrate in the sanme manner ass4 n Exanple 1 except that the
| i quid conposition (GL6) was used in place of the liquid conposition (Rl).

<eval uati on> V}A@egefe%eaﬁaxs AF £ 8¥n O+ 116y SHBStHALR QMRS 08 bs 8y &hu TP Hhr ough
dpve | opment residue was not seen on the substrate

an optical mcrosco
of an unexposd®y ﬁ'@(cfl on and a m ssing part of t he pi xel pattern edge was

not seen. \Wen the sgetigiQf (rgé’%\l@&%!reo \Q%sré}pl%erlvesd t hrough a

scanni ng el ectron mcroscope no under cut 0O was seen and a pattern
having a line width of 6 mcould be forned. The above results are shown in
Tabl e 2-2. s 47109 50 5 <preparation of liquid conpositions and
formation of @Bﬁ%fpgc? S 128 %2 i quid conpositions (GL7) to (G20) were

prepared in the-<RvR RIS 15.1§qi1£'d i tHoresedPEcHRatL i bhe fligneneant
was changed as shown in Table 2-2. 30 Then, green striped pixel patterns

were formed onaver> substrates |n the sanme manner as in Exarrpl el except

that the liquid co |t Q ) ta, ( wer & Iace of . t.h
| i qui d conposition E‘r&%)% d<ér“{;)a i olr%lsn en eacﬁ?%gl xeelr efaorneqi hlep

substrate was totssghmdmhhheug@safh@pia@aue mlcmaepaet;hétlecnte\dalsgm’&nt
resi due was not seen on_the substrate of_ an unexposed portion and a m ssing
part of eiBh pid&Ichaitdssd PedfeasihoteRkenl -3 when the section of each

pixel pattern was olgghveded striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
the liquid compositions (R22) to (R25) were used in place
of the liguid composition (R1).

15 <evaluations

When each pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.

20 When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 5 pum, 8 pm or
6 pm could be formed.

The above results are shown in Table 1-3.

25
Example 26
<preparation of liquid composition and formation of colored
layers>

A liquid composition (R26) was prepared in the same

30 manner as in Example 1 except that the alkali-soluble resin
(B) was changed to the alkali-soluble resin (B-6).

Then, a red striped pixel pattern was formed on the
substrate in the same manner as in Example 1 except that the

liquid composition (R26) was used in place of the liquid



t hrough a scanning el ectron m croscope (SEM, no undercut was seen and
patterns having line wwdths of 6 m 5 mor 8 mcould be fornmed. The above
results are shown in Table 2-2. 10 Exanple 51 <preparation of liquid
conposition and formation of colored layer> Aliquid conposition (&1) was
prepared in the sane 15 manner as in Examg e 31 except that the

al kali-soluble resin (B) was changed to the alkali-soluble resin (B-5).
Then, a green cnfdead ipirxefripattern was formed on the substrate in the sane
manner as in Exanmple 1 except that the |liquid conposition (&Q1) was used in
pl ace of the IS&/@F22@Conposition (Rl). <eval uation> Wen the pixel array

on the substrate wagnabsehwesh: e Qual ARORHL AUYET AL RS e rved |
devel opnent residue was not seen on the substrate of an unexposed portion

and a m ssi ng 25 q@tt agf ophécpilxeicpascepa, edye deie hnpmerte resdthre Meas
section of _the pixel §attern %kotgser gduthrou h, a SEanni ng. el ectr.on
t 3 an

mcroscopeS(S  Sho" ﬁla%}?‘%ﬁ St dqed{ppo depﬂr avt AMLFE W%t h of

6 mcoul d be damedt 3 Pixdabepw deasulddganashom deedable 2-3.  Exanpl es
52 to 55 <preparation of liquid conpositions and formation of col ored

| ayers> 72 Liqui d #&gpodhe sestiam et $hecrExade R tireapnrad iabsaiereshne
. 1 i o .
Table 2-3. Ter i, & sRAitlind Mlecdrd HRTHNP. RO RulR AR 11

substrates i nvde ssemeafanacha@Sein i) & 1iecepithhat 6ty dduld the
conposi tions Gz%éo (&25) were used in place of the liquid conposition
(R1). <evafuativwed-

The above results are shown in Table 1-3.

Examples 27 to 30
<preparation of liquid compositions and formation ofvcolored
15 layers>
Liquid compositions (R27) to (R30) were prepared in
the same manner as in Example 26 except that the dispersant
was changed as shown in Table 1-3.
Then, red striped pixel patterns were formed on the
20 substrates in the same manner as in Example 1 except that
the liquid compositions (R27) to (R30) were used in place
of the liguid composition (R1).
<evaluation>
When each pixel array on the substrate was observed
25 through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.
When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
30 was seen and patterns having line widths of 5 um, 8 um or
6 um could be formed.

The above results are shown in Table 1-3.

Example 31



When each pixel array on the substrate was observed 10 through an optical
m croscope, the devel opnent residue was not seen on the substrate of an
umexposed portion and a mssing part of each pixel pattern edge was not
seen. \Wien the section of each pixel pattern was observed through a
scanni ng el ectron m croscope (SEM, no un cut 15 was seen and patterns
having line widths of 6 m 8 mor 5 mcould be forned. The above results

are shown in Tahle®adatioH Rl 2bmpLRarad ion of 1iquid conposition
and formation of Colored layer> A liquid conposition (&6) was prepared in
the same manner as lilnp&Exbaptieadnixieeptoh Rat -t FegmekhiGresyl abland ésiln - ( B)

vas changed 1 g e ¢81honcl 4016 Lo BBk o23¢ BNl o 8081 AR

pi xel pattern or e subs e In"the sane nanner asin anpl e

1 except that (&he 4l pgutd covpdSidorrertR@)f REKALEEdakNa [ iageedaritherdd qui d
conposition (Rlég. <eval uation>_ 30 When the pixel array on the substrate was
observed ?hr ddgRa& Sopfi BAPPHiLEREsEbYEC Lt Ao phrefie ATRAL SIS anot

seen on the suybsStraie,0Fc A LEXD PRt ; LS rfs e
pi xel patter nlég%ge Was not seen. %ﬁﬁetﬁg SEE??Q‘%%T g?ﬁ’?és%xreﬁoéﬁétgﬁ%r%ms
observed 73 tdisgegtsiarscanni ng el ectron m croscope (SEM, no undercut was
seen and a pattern ving.a lLine, wi dt h of m could be formed. The above
results are shown i g%TEB&é?sZ?g the %E?Tb’llﬁg %ﬁgr{’%n%oijlﬁﬁee"b%]r%ﬁ"l dh B&EHS qui d
conposi tions yidtheENRE1GN 1 Aleoredin! @ansas lihguh tk £00POS1 b PaS dE7) to

(G30) were prepared in 10 the same nmanner as_in Exanple 56 except that the
di spersant0 waP)oh@ngagtgsoshdhpenhaguprbrptgl hexaacrylate and 4 parts

of pentaerythritol tetraacrylate as the polyfunctional
monomers (C), 3 parts of
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.~carbazol-3-yl]-ethan
-1l-oneoxime-0O-acetate as the photoradical generator (D), and
15 70 parts of methoxybutyl acetate and 96 parts of
ethyl-3-ethoxypropionate as solvents were mixed together to
prepare a liquid composition (G1).
<formation of colored layers>
A green striped pixel pattern was formed on a substrate
20 in the same manner as in Example 1 except that the liquid
composition (Gl) was used in place of the liquid composition
(R1) .
<evaluations>
When the pixel array on the substrate was observed
25 through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of the pixel pattern edge was not seen.
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
30 was seen and a pattern having a line width of 6 um could be
formed.

The above results are shown in Table 2-1.

Examples 32 to 35



Then, green striped pixel patterns were forned on the substrates in the
sane manner as in Exanple 1 except that the liquid conpositions (&7) to
(&30) were used in place 15 of the liquid conposition (Rl). <eval uation>
When each pixel array on the substrate was observed through an optical

m croscope, the devel opnent residue was nmgt seen on the substrate of an
unexposed portion and a m ssing 20 part of each pixel pattern edge was not
seen. Wien t hemegtbdrat iah eAdh quixektopabsérhonasamd ferwad i onhe bugh cared
scanni ng el ectron mcroscope (SEM, no undercut was seen and patterns
having Iine wil@¥S5F 5 m 6 mor 8 mcould be formed. 25 The above results

are shown in Table 213uiqExa8mpbaibionB ePay atd qussof wlekaugﬂegaf@@% It > 9
parts of a mxture of 'C. I. Pignent Blue 15:6 and C.I. 0 Pignent Violet 23
in a weight raEime sAngsrsagsin Rxam e 3t exCApt Bhabritke (Gignear somt @)  of
EFKA-46 as_a djspersant_ and__75 t.s of, propyl ene gl ycol nononethyl ether
acetate as a sl,qan\géen Were On“n’%(elcfptalfjagszt%ezr y a bead m Il to prepare a

pi gment  di spersi onThé4, §Beparisriped el it pated pisgwert Hosped Sdothed
parts of the alkali-soluble resin (B-1) as the alkali-soluble resin (B), 2

parts of di peffREHYAHES dN KA FEMA MRFEONGT 38 Far Exangrl ey dn easapthtihed

tetraacryl ate t I I 5 ROQESr )
Lo "o 35 U REL LoUpebigtghes (BROTR! Sol ucle ELS A place of

- 1- oneoxi nme- Otdeetlatomias ddmpgehidtimradiRal . generator (D) , and 70 parts of
met hoxybuﬁjgl acet @te and 96 parts of ethyl-3-ethoxypropionate as sol vents
were m xed"t ogét At °rp prepare a liquid conposition (Bl). <formation of

colored layer> A bl yest kiaRed gl aR3beh Wae bR R HaSURHIALRG I N
the sane manner as in Exanple 1 except that the liquid conposition (Bl) was

used in pl ace tdfraush BngaprdiceApvirrpeaope, the development residue was

not seen on the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.

15 When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 8 pym or 6 um could
be formed.

The above results are shown in Table 2-1.

20
Example 36
<preparation of liquid composition and formation of colored
layers>

A liquid composition (G6) was prepared in the same

25 manner as in Example 31 except that the alkali-soluble resin
(B) was changed to the alkali-soluble resin (B-2).

Then, a green striped pixel pattern was formed on the
substrate in the same manner as in Example 1 except that the
liquid composition (G6) was used in place of the liquid

30 composition (R1).
<evaluations

When the pixel array on the substrate was observed
through an optical microscope, the development residue was

not seen on the substrate of an unexposed portion and a missing



15 (R1). <evaluation> When the pixel array on the substrate was observed

t hrough an optical m croscope, the devel opnent residue was not seen on the
substrate of an unexposed portion and a m ssing 20 part of the pixel pattern
edge was not seen. \Wen the section of the pixel pattern was observed

t hrough a scanning el ectron mcroscope (SE¥, no undercut was seen and a
pattern having a line wwdth of 5 mcould be fornmed. 25 The above results

are shown in palite oF the il emthZrind Ly<piapaicd igwerof |iquid
conpositions and formation of colored [|ayers> 30 Liquid conpositions_ (B2)
to (B5) were prepar ¥8efn thie Sesiiotmpinéhieaine eaTh Was e TR t he

di spersant wa d i e 3- | stri i xel
patterns V\ere%fhorr n%gl’g%n S%%g%qgl bsetlr%é:}gjs%lnl rr{l%tc#gssa%e% rr(la%r%lr@r’ glso Flgﬁlg%gr{rlp el
except that 7wast Beehi gtitida geaposid itnsi fd2) ltiae( BSithese sigefl doulel age of
the liquid corEposi tE on (R1). <evaluation> Wen each pixel array on the
substrate was T65: ed 5 through an optical mcroscope, the devel opnent

resi due was not seeRhenatfd®esHaziinale Qe AhIMENRPSRGIROIAION and a ni ssing
part of each pixel pattern edge was not seen. Wen the section of each pixel

pattern was observed through a scanning electron mcroscope (SEM, no
undercut 10 vas seen a_,)n7d atterns having line wwdths of S mor 6 mcould

be formed. The*3BoVeE T €sults are shown in Table 3-1. Exanpl e 66 15

<preparati on efprdgatiat icanpesiidioni asfipbel BRbhenmd feeharedn éayeldrAd i quid
conposition (B6) was prepared in the same nmanner as in Exanple 61 except
that the &P kalkidy&d1Sibl e resin

Liquid compositions (G7) to (G10) were prepared in the
same manner as in Example 36 except that the dispersant was
changed as shown in Table 2-1.

Then, green striped pixel patterns were formed on the

15 substrates in the same manner as in Example 1 except that
the liguid compositions (G7) to (G10) were used in place of
the liquid composition (R1).
<evaluations>

When each pixel array on the substrate was observed

20 through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.

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

25 was seen and patterns having line widths of 6 uym, 8 um or

5 um could be formed.

The above results are shown in Table 2-1.

Example 41
30 <preparation of liquid composition and formation of colored
layers>
A liquid composition (Gll) was prepared in the same
manner as in Example 31 except that the alkali-soluble resin

(B) was changed to the alkali-soluble resin (B-3).



(B) was changed to the al kali-soluble resin (B-2). 20 Then, a blue striped
pi xel pattern was fornmed on the substrate in the sane nanner as in Exanple
l-except that the Iliquid conposition (B6) was used in place of the |liquid
conposition (Rl). <evaluation> 25 When the pixel array on the substrate was
observed through an optical mcroscope, tdwe devel opnent residue was not
seen on the substrate of an unexposed portion and a mssing part of the

pi xel pattern edge menjot geeen eipdde iseclt ipraltt@rnt haspfsehefadit arhe was
observed 30 through a scanning el ectron m croscope (SEM, no undercut was

seen and a patYBSHIRRA ng BRPi SRR 26 1 CotiePHR 1 F5FRBA. Chae Hifove
resul ts are shouyic EHples S on 781 BXOEY 88T 10 DL SPTEPARL I PIpel gl i qui d

conpositions and formation of colore | ayers> Liquid conpositions (B7) to
(B10) were prepmapexkitiarhe(REY sane nanner as in Exanpl e 66 except that the
di spersant _was 03212 ed as shown in Table 3-1. Then, blue striped pixel
patterns re Sor on"the substrates in the same manner as in Exanple 1

except that the |i guieth a0qsixd 0Rs Ad7 ort * HBHYber L diSetE idbgdagei of 10
the liquid conposition (RLl). <evaluation> when each pixel array on the
substrate was WHEBIIe@n ORtIGHR BACSPEFERE nt e (ARHDEOPTERE desit Bifmias

resi due was t §88 EQ% ol §r 3h ﬁb%@é‘%@ Qtﬁ%ta{r?c?a%q; } ssing

15 part of eac p|xe tern e ge was not e sectron o ch
pi xel pattern peas cojzfsetrh/eecpmem q;uagitarmoﬁgn nep | est roeemi cr oscope (SEM), no
under cut was seen ahreéga erns havin ne w dt hs of 8 mor 5 gm coul d be

formed. 26%The abov&H&&s S SG%1Hb |tﬁ1el'z¥b"l}‘iéa Lrattermmas chserved

through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 5 um could be
formed.

The above results are shown in Table 2-2.

15
Examples 42 to 45
<preparation of liquid compositions and formation of colored
layers>

Liquid compositions (G12) to (G15) were prepared in

20 the same manner as in Example 41 except that the dispersant
was changed as shown in Table 2-2.

Then, green striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
the liquid compositions (G12) to (G15) were used in place

25 of the liquid composition (R1).
<evaluation>

When each pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposedportion and a missing

30 part of each pixel pattern edge was not seen.

When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 5 pm or 6 um could

be formed.



<preparation of |iquid conposition and formation of colored Ilayer> 25 A

| i qui d*conposition (Bll) was prepared in the sane nanner as in Exanple 61
except that the alkali-soluble resin (B) was changed to the al kali-sol uble
resin (B-3). Then, a blue striped pixel pattern was fornmed on the substrate
in the sane manner as in Exanple 1 except qtthat the 30 liquid conposition
(B11l) was used in place of the liquid conposition (Rl). <eval uation> Wen

the pixel array on trhe substrakeulas abeekwedn thr aughean-optical
m croscope, the devel opnent residue was 77 not seen on the substrate of an

unexposed portion and a mssing part of the pixel pattern edge was not
seen. \Wen the.sel tlieogéof the pixel pattern was observed through a scanning
el ectron m croscope (SEM, no undercut 5 was seen and a pattern having a
line wi dth of <prepecaltdodmeof fbrquedd chmpcatidienr esdl fsrma el shaevin col ofaldl e
3-2. Exanples 72 to 75 10 <preparation of liquid conpositions and formation
of colore I F&3 Liquid conpositions (B12) to (B15) were prepared in the

sane nanner as in Exanphbaidlcewpertitibat (Ghe)diapehsaphredas nChaRyedms
shown in Table 3-2. 15 Then, blue striped pixel patterns were forned on the

substrates i nmem@erane ImAxemMpds Ph Scam shatekbemlhaiat-sahdld geisdn
conposi tions ((%éz)watsgé:ﬁ\%]gc?edm%rqﬁ tllllseed l'krélpll—%co%uk{cﬂ;eetrgegsoié—i ?Qé"d‘l )corrp03| tion

(R1). <eval uation> N each plxel”array on € ‘was observed

t hrough an optical mhehgsgopeser he rigier] grsRNt pheskduewsB St ortedd seefhen t he
substrate of an_unexposed portion and a m Ssj n%éq part of each pixel %gttern
edge was hdt SEOSEIAREN1RNENR SRNOABNREEaRA i XSRPAY ér PEGRRE SHwdr 25

through a scanniig elReI it RGP WaFMse A MG F the liquid

composition (R1).
<evaluation>
When the pixel array on the substrate was observed
15 through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of the pixel pattern edge was not seen.
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
20 was seen and a pattern having a line width of 6 um could be
formed.

The above results are shown in Table 2-2.

Examples 47 to 50

25 <preparation of liquid compositions and formation of colored

layers>

Ligquid compositions (G17) to (G20) were prepared in
the same manner as in Example 46 except that the dispersant
was changed as shown in Table 2-2.

30 Then, green striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
the liquid compositions (Gl7) to (G20) were used in place
of the liquid composition (R1).

<evaluation>



was seen and patterns having line wdths of 5 m 6 mor 8 mcould be
formed.” The above results are shown in Table 3-2. 30 Exanple 76
<preparation of liquid conposition and formation of colored Ilayer> Aliquid
conposition (B1l6) was prepared in the same nmanner as in Exanple 61 except
that the al kali-soluble resin 78 (B) was thanged to the al kali-sol uble
resin (B-4). Then, a blue striped pixel pattern was fornmed on the substrate
in the sane manner amhedm daxmpliell extvept drhathd haibdtrmtal weEAsidrivad ( B16)
was used in place of the liquid osition (Rl\)l%}feval uation> Wen the

5 conp !
pi xel array orFtIRMBUES PR CRasMohERFTRRE  t hPB CRpERE are i v dtshe,

the devel opmeni,¢ §sLHUS: YRS sudit 138 PRNNESDSE & B £ Qbna h dAFRASH
portion and a mssing 10 part of the pixel pattern edge was not seen. en

the section ofpartte @i xesiclpaprizelh paktenhs eeded vashirowoghseescanni ng el ectron
m croscope_( SEM, nqg.undercut was se and a .patitern . having a l.ine w dth of
5 mcould be form&h%eﬁ%hee SHVET & Ie‘t‘-’lscqjarpel eh]'o nﬁtherfh ?—bzg.er npl es
77 to 80 <prepsadidh Hisddritlinly corgestdn aiscr@stdpy NMesEMn, o enldnedit

| ayers> 20 Liquid conpositions (B17) to (B20) were prepared in the sane
manner as in MesnHeey ARk qfiterns haelind shars antdt ot hanyged agmsown in
Tabl e 3-2. Theéﬁ, mblcuoeu]_s&ri efj iex | patterns were fornmed on the substrates
in the sane maniér &8 in anpl e 1 except that 25 the liquid conpositions
(B17) to (B20) were Tusedbaveplmemltof drwe dhapun dircorgiaks t2-an. (R1) .

<eval uation> When each pixel array on the substrate was observed through
an opti cal%m croscope, the devel opnent residue was

Example 51
<preparation of liquid composition and formation of colored
layers>

A liquid composition (G21) was prepared in the same

15 manner as in Example 31 except that the alkali-soluble resin
(B) was changed to the alkali-soluble resin (B-5).

Then, a green striped pixel pattern was formed on the
substrate in the same manner as in Example 1 except that the
ligquid composition (G21) was used in place of the liquid

20 composition (R1).
<evaluations>

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

25 part of the pixel pattern edge was not seen.

When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 6 pm could be
formed.

30 The above results are shown in Table 2-3.

Examples 52 to 55
<preparation of liquid compositions and formation of colored

layers>



30 not seen on the substrate of an unexposed portion and a mssing part of
each pirxel pattern edge was not seen. \Wen the section of each pixel pattern
was observed through a scanning el ectron m croscope (SEM, no undercut was
seen and patterns having line widths of 5 mor 8 mcould 79 be forned. The
above results are shown in Table 3-2. Exawple 81 5 <preparation of liquid
conposition and formation of colored layer> A liquid conposition (B21) was

prepared in the sarr@igﬁaan%m@%siir&i%&@mle@z@l QX @l )t Rtrd he-dkald -igpl ubl e
resin (B) was changed to the al kali-soluble resin (B-5). 10 Then, a bl ue
striped pixel thet seme wasnesraedoixanylesbbsexaepti thathd e spensantas in

Exanpl e 1 except. that ¢ i_qQui qmaio'ti 1 {B21) was used in place of the
liquid COﬁpOéﬂipatSI ocrllla(nlgf)}he aéefg}%ﬁg} i(\ion> as%]Be %e%f the pi xel array on the

substrate was obser weeén,t reeghstni oed iriate NMperteseepewetrbef derMed apieHe
resi due was not seen on the substrate of an unexposed portion and a m ssing
part of the piSHIStFREES AleddE FRenFRIEEEN 2WHéh BRRERECtl @FCePt Hdasi xel

pattern was oRsgr ‘ﬁql#di%@ Mpﬁﬁ%iﬁ)rﬁpqwﬂg.@ e@i&?ﬂv{)@ 59%%%311&%@9& no

undercut was seen and a pa aving a line w

fornmed. The alodvehreesuldusidareomgimmatiion Tabl)e. 3-3. 25 Exanples 82 to 85
<preparation of | ilqui d conpositions and formation of colored |ayers> Liquid
conposi tions ) were prepared in the sane manner as in Exanple

81 except that the girspeesah pik@INVATrejaRGEE nas ssitWait’ Tl @biedvelien,
bl ue striped pixel patterns were fornmed on the substrates in the sane

manner aslfPn EBEHIE aneRPéprathai creAeoPEquiide cdefokiriens YB2idue §asB25)

were used in Qllo%CSeen on the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.

When the section of each pixel pattern was observed

through a scanning electron microscope (SEM), no undercut

15 was seen and patterns having line widths of 6 pum, 8 pm or

5 um could be formed.

The above results are shown in Table 2-3.

Example 56

20 <preparation of liquid composition and formation of colored

layers>

A liquid composition (G26) was prepared in the same
manner as in Example 31 except that the alkali-soluble resin
(B) was changed to the alkali-soluble resin (B-6).

25 Then, a green striped pixel pattern was formed on the
substrate in the same manner as in Example 1 except that the
ligquid composition (G26) was used in place of the liquid
composition (R1).
<evaluation>

30 When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of the pixel pattern edge was not seen.

When the section of the pixel pattern was observed



of the liquid conmposition (R1). 80 <eval uati on> Wien each pixel array on
the substrate was observed through an optical m croscope, the devel opnent
resi due was not seen on the substrate of an unexposed portion and a m ssing
5 part of each pixel pattern edge was not seen. When the section of each

pi xel pattern was observed through a scanjing el ectron m croscope (SEM, no
undercut was seen and patterns having line widths of 5 mor 8 mcould be

formed. 10 The e residdrmiaie eskanrom miad@scbpk (dE@NPl 8Mdercut
<preparation of liquid conposition and formation of colored |ayer> 15 A

| i qui d conposiXdsoFeEB eNdnasPHEEPER RY Y e Isdife wigkinef Ashh re®xkdmie 61
except that the.alkpli-soluble resin (B) was changed to the al kali-sol uble
resin (B-6). Then, a blue striped pixel pattern was forned on the substrate
in the sane manner &%hd rEvanpiesUull texcars ghwn tihe Tadgle il d conposi tion
(B26) was gsed in place of the liquid conposition (Rl). <evaluation> Wen
the pixel array on the substrate was observed through an optical

m croscope, thaGpeldpento resi due was 25 not seen on the substrate of an
unexposed portion and a mssing part of the pixel pattern edge was not
seen. Wien t he@RRAGH 61N Phel YIvkd coapreis 1pas and doramt iowy ofide lerashnni ng
el ectron n‘icrcisaf}%%esg( SEM, no undercut was seen and a pattern having a line
wi dth of 8 m coul e 30 formed. The above results are shown in Table 3-3.

Exanpl es 87 to 90 <priepardtdompcfitdiang d(Gompass t (@) ardrd grredd ey afn
colored 81, | Yol $7me FUnAeS HRoR Hhilin 188 exaebe that tite HRALSL AL
was changed as shown in Table 2-3.

Then, green striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
the liquid compositions (G27) to (G30) were used in place

15 of the liquid composition (R1).
<evaluation>

When each pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing

20 part of each pixel pattern edge was not seen.

When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 5 um, 6 um or
8 um could be formed.

25 The above results are shown in Table 2-3.

Example 61
<preparation of liquid composition >
9 parts of a mixture of C.I. Pigment Blue 15:6 and C.I.
30 Pigment Violet 23 in a weight ratio of 95:5 as the colorant
(A), 4 parts (solid content) of EFKA-46 as a dispersant and
75 parts of propylene glycol monomethyl ether acetate as a
solvent were mixed together by a beadmill to prepare a pigment

dispersion.



the sane manner as in Exanple 86 except that the dispersant was changed as
shown in Table 3-3. 5 Then, blue striped pixel patterns were forned on the
substrates in the same nanner as in Exanple 1 except that the liquid
conpositions (B27) to (B30) were used in place of the liquid conmposition
(R1). <evaluation> 10 Wen each pixel arrgy on the substrate was observed
t hrough an optical m croscope, the devel opnent residue was not seen on the

substrate of an uneypopgdtBObEi O afsk & He$ S itnerRaldi Yer@fdh PigkghRattern
edge was not seen. \Wen the section of each pixel pattern was observed 15
t hrough a scafi blge el&etliiosodivbriescopen ((SEN , a6 henmibrali - sokigb ke e sdmd

patterns havi i ne_w dths_-of. 8 co be formed. The abav
results are SH%M ?npgf%g%egg-%l.perg%gg}g%%%let(gjlqlfp}?aeap%ﬁ%ﬁ% B Eﬁir S
conposi tion >oZ0 ppartia® r9ft drdadn teltacla as/itdte e atantpdlA)Eurtetpiastsl  (sol id

content) of EFKA-46 as a dispersant and 75 parts of propylene glycol
nonomet hyl 5 et FONCAESSat & )as 3a PedItFeft were 25 ni xed together by a bead mill

to prepare a Ri_ghe I1SREr S ofy the | 1ed i gyl
di spersi on, BHpggfs@t fl It%ﬁe@alq%é:lhiy?_%oeﬁﬁrabcl;}zl)r egs'il_fr} (%t-}tlk?d%% t%@glgfﬂgaﬁl}aﬁr}sol ubl e

resin (B), 2 -pacnscofing-gertcadatehd s ttdle hlaxtborcagi ad b gene rétar (B) , ehd
pentaerythritql tetraacryl ate as.the .polyfunctional_ _ 30 noners (C), 3
parts of 1-[ 9?7& RATE (- Hﬁtﬁﬂﬂxg é’yﬁ_ )a-%.tl-a&ecffﬁgzs’oq Ps ﬁ-cgftehan

- 1- oneoxi me- 0<a¢Ri1ate esdhd:xi riIMAlN=Ad 63! sPPASE B WerDhixedNthgdtePapt s of
propyl ene gl ycol nononet hyl ether acetate as a solvent were m xed together

to prepartla BirgHadecampdsinidorBPosiBKOn <Bdrdmati on of col ored | ayer> A
bl ack striped pi t a substrate in the same nanner as
Stota R Y strac T

in Exanple 1 conposition (BKl1) was used in place
of the liquid conpogi biva striped pixel pattern was formed on a substrate

in the same manner as in Example 1 except that the liquid

composition (Bl) was used in place of the liquid composition
15 (R1).

<evaluation>

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

20 part of the pixel pattern edge was not seen.

When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 5 um could be
formed.

25 The above results are shown in Table 3-1.

Examples 62 to 65
<preparation of ligquid compositions and formation of colored
layerss>
30 Liquid compositions (B2) to (B5) were prepared in the
same manner as in Example 61 except that the dispersant was
changed as shown in Table 3-1.
Then, blue striped pixel patterns were formed on the

substrates in the same manner as in Example 1 except that



(R1). <evaluation> When the pixel array on the substrate was observed

t hrough an optical m croscope, the devel opnent residue was 10 not seen on

t he substrate of an unexposed portion and a mssing part of the pixel
pattern edge was not seen. \Wen the section of the pixel pattern was
observed through a scanning electron m crascope (SEM, no undercut was
seen and a pattern having a line wwdth of 8 mcould be 15 forned. The above

results are shown liiguiablcenpobitibrmibes 93 (Bs59Swepeepaeativpricd iguid
conpositions and formation of colored 20 |ayers> Liquid conpositions (BK2)
to (BK5) were theepdr@tid rFonnes ek nefier as in Exanpl e 91 except that the

di spersant wa q&ggdo s shown in Table 4-1. Then, black striped pi xel
patterns V\ere%ﬁr}e on the 25 substrates in the same nanner as in Exanple

1 except that the Mhegm cacdnpasidli @nxaiBKR) the (SBEKEtnsere wisedbdsemteate of

the liquid conposition (Rl). <evaluation> Wen each, pixel array.on the
substrgte Ras %Gm( §§’)ttlﬁ’ﬁ ughCEASEEPFe aF i A GetpREnE h‘ée%%%}‘éef dBitent

residue was n@{otS§88nh the s%%%@a%%%ﬂﬁn%é&%éﬁ?@r@@bhié}m and s iHPsi ng
en

part of each pixel pattern edge was not seen. he section of each pixel
pattern was oleaitverf earlomicel ke edeetwan mderesewpe (SEM, no

undercut 83 was se n atterns _havin ine w.dths.of 5 gmar 6mcould
be fornmed. The abovzﬂlreg)sf}l s Séer%tqs no%njEI ie%éFalalécei‘- fasc%r%(anﬁ é’%rveéj
<preparati on afhdduph b cEIOSInd &l et SromiRinatdfe CERM)Ed nd apRierdd i qui d
conposition (BK6) was prepared in the same nmanner as in Exanple 91 except

t hat the aPkalwasssegbl and @sititerns having line widths of 5 pm or 6 um could

be formed.

The above results are shown in Table 3-1.

Example 66

15 <«preparation of liquid composition and formation of colored

layer>

A liquid composition (B6) was prepared in the same
manner as in Example 61 except that the alkali-soluble resin
(B) was changed to the alkali-soluble resin (B-2).

20 Then, a blue striped pixel pattern was formed on the
substrate in the same manner as in Example 1 except that the
ligquid composition (B6) was used in place of the liquid
composition (R1).
<evaluations>

25 When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of the pixel pattern edge was not seen.

When the section of the pixel pattern was observed

30 through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 6 pum could be
formed.

The above results are shown in Table 3-1.



10 (B) was changed to the alkali-soluble resin (B-2). Then, a black striped
pi xel pattern was formed on the substrate in the sanme nanner as in Exanple
1*except that the Iliquid conposition (BK6) was used in place of the liquid
conposition (R1l). 15 <evaluation> Wen the pixel array on the substrate was
observed through an optical mcroscope, t/lge devel opnent residue was not
seen on the substrate of an unexposed portion and a mssing part of the
pi xel patternEzdgeleas 6ffotosdén. 20 When the section of the pixel pattern

was observed through _a scapni.n ectron, m crosco no_ undgerc was
seen and a pafPEFRAEVIIRG %Pq r?g‘u\%] ‘a?fﬂPB? ﬂ?%@lﬂcﬁﬁfigé %Pﬂe%lf <P Qrﬁaove
results are shawerigd Table 4-1. 25 Exanples 97 to 100 <preparation of

| i quid conpositions and formation of col ored ayers> Liquid conpositions
(BK7) to (BK10) wer élapééac?@epqwtg@l% HB73ake ?Paf-lmeweé@ pﬁeméﬁéu@ gbeexcept

that the i SPELsANhanHBS £HaN0GY A SNRUNCLOodaN £ d-the Tihe ARk, AL T PEd

pi xel patterns were Strates in the same nner as I'n
Exanple 1 excehhngbdtasthﬁoMmqudeGmﬂmoshﬂjons (BK7) to (BK10) were used in

pl ace 84 of the |I§BId con§05|t|on i <eval uati on> When each pi xel
array on the substr 8138 set FeRed it Beh PHT TR W HIGTISD PR the

devel opnent regiduewas i Rek 8RR AANNHRS %%bihr@kﬁ ?ﬁeaﬁ %&%éB@S%ﬁaﬁort'on
and a mssing part of each pixel pattern ed ge was not seen. When t

section of ea@hepilxqulgamrepcnsitxiaison@séﬁmbcto t Bﬂ@agweaesnaﬂ@mgpéJa@@t p@n
nlcroscop §¥£ ng i der%y% \was se%g.and patterns having line widths of 6
m or Sul 1& e Creg S Tive 5bév results are shown in Table 4-1

<evaluatlon>

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

15 part of each pixel pattern edge was not seen.

When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 8 uym or 5 um could
be formed.

20 The above results are shown in Table 3-1.

Example 71
<preparation of liquid composition and formation of colored
layers>
25 A liquid composition (B11l) was prepared in the same
manner as in Example 61 except that the alkali-soluble resin
(B) was changed to the alkali-soluble resin (B-3).
Then, a blue striped pixel pattern was formed on the
substrate in the same manner as in Example 1 except that the
30 liquid composition (B11l) was used in place of the liquid
composition (R1).
<evaluation>
When the pixel array on the substrate was observed

through an optical microscope, the development residue was



Exanpl e 101 <preparation of liquid conposition and formation of colored 15
| ayer>"A | iquid conposition (BK1l) was prepared in the sane nmanner as in
Exanpl e 91 except that the alkali-soluble resin (B) was changed to the

al kali-soluble resin (B-3). Then, a black striped pixel pattern was forned
on the 20 substrate in the sanme manner as7in Exanple 1 except that the

i quid conposition (BKII) was used in place of the liquid conposition (R1l).
<eval uati on> nfftepeehemihelsulstaptenct he unaxprsr@reas iobsud/adniszsinchr ough

an optical mcroscope, the devel onne resi dy %/vq? not_seen on the substrate
of an unexposéjﬁlr%or |otr¥lea dngelmpsm nég};n p%? eo‘ia heo%ié(ee?gpattern edge was

not seen. \Wen the seein ameofsddta gui ol tad treinte Wasa et wetks  dibgeotkgdd a
scanni ng el ectron nicroscope (SEM, no undercut 30 was seen and a pattern

having a |i ne BHiFR4SHR & GAHHT %thré?wcrﬂ?é:%v@%s'ul% Ué‘rd@%m in
Tabl e 4-2.; Pl nlg%dtg é:g’gtg?ndkﬁ\rrﬁ? ratl M Wég{z'{%ﬂ'f?gﬂ?@%@%f%%}z and

formation of colore ayers I'qui d conposi tions
prepared in thoemsgdhe nmanner as in Exanple 101 except that the dispersant 5

was changed as sho in Table 4-2. Then, black stri ixel patterns were
formed on the sub\é\&hﬁ PE e Wit Heghridtovds ih %I%?l' except that
the liquid conmpositions (BK12) to (BK15) were used in place of the liquid

conposition (Rl). 10 <eval uati on> When each pixel array on the substrate was
observed thr dxgnieoptd @ M croscope, the devel opnent residue was not

seen on t{g 5‘ég;?erg?a&eatoifor?%f%‘f&&?oc?;%&ﬁ.g)%rs&it‘i%n%”?né‘ fr'o"r?n 119, BRdo 1Y gach
pi xel pattern ge was not seen: 1 n the section of each pi xel pattern
was observed layers>
Liquid compositions (B12) to (B1l5) were prepared in
the same manner as in Example 71 except that the dispersant
was changed as shown in Table 3-2.

15 Then, blue striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
the liquid compositions (B12) to (B1l5) were used in place
of the liquid composition (R1).
<evaluation>

20 When each pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.

When the section of each pixel pattern was observed

25 through a scanning electron microscope (SEM), no undercut

was seen and patterns having line widths of 5 um, 6 um or

8 um could be formed.

The above results are shown in Table 3-2.

30 Example 76
<preparation of liquid composition and formation of colored
layer>
A liguid composition (B16) was prepared in the same

manner as in Example 61 except that the alkali-soluble resin



t hrough a scanning el ectron m croscope (SEM, no undercut was seen and
patterns having line wwdths of 5 m 8 mor 6 mcould be fornmed. The above
results are shown in Table 4-2. 20 Exanple 106 <preparation of |iquid
conposition and formati on of colored layer> A liquid conposition (BKL6) was
prepared in the sane 25 manner as in Examgle 91 except that the

al kali-soluble resin (B) was changed to the alkali-soluble resin (B-4).
Then, a bl ack (8 r wped chaxgledpaict ¢éhe wakaflgrmed ubrl & hesigub@rddt.e in the sane

in Exanpl g, 1 hat_the. 1igujd i tion (BK d
" prace of the 1| GOPE™ 30 RORBOLTTIBR aHre. R M T PRe CBExel

array on the substrate wastibsemeetlanhbi-oagh ramxapipleal &kEsPsaRe: thee
devel opnent residue was not seen _on the substrate of an unexposed portion
and a ni ssi ngléguigacempprstiftd opi X&16patesr isedge vl atht afediie HeRithe
section ofcth Lxel t gRywas observed through a scanning el ectron
nicroscopés(séﬁﬁkégétgﬁ e?%UB' was seen and a pattern having a line wi dth of
8 mcould be <Bvhdumtdonbhe above results are shown in Table 4-2. Exanples

107 to 110 <preparatjon of liquid conpositions and formation of colored 10
| ayer s> Li quid corrpHL“FPi 8%? PBF&T:‘d}) s VBR?OFE\?EFB%ﬁFéﬁéFeB’aiSn ohsr veshe

nmanner as in Ex3ply® 30608Xc8R1 hidtotbSpd] sPed SRite 1 Haferith3RG8H:AS walkown i n
Tabl e 4-2. Then, blrack striped pixel patterns were forned on the 15

substrat es i nnoliessmENdIMenbasrihe DiadpLaeKPOsssPoT haon arldea Migsildg
composi tipns (BKI7) et @rCBIRAL 1816 (38! dAPIASE nctl ddify ! T aui d conposi ti on
(R1). <eval uation>
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 5 um could be
formed.

15 The above results are shown in Table 3-2.

Examples 77 to 80
<preparation of liquid compositions and formation of colored
layers>
20 Ligquid compositions (B17) to (B20) were prepared in
the same manner as in Example 76 except that the dispersant
was changed as shown in Table 3-2.
Then, blue striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
25 the liquid compositions (B17) to (B20) were used in place
of the liquid composition (R1).
<evaluation>
When each pixel array on the substrate was observed
through an optical microscope, the development residue was
30 not seenon the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.
When the section of each pixel pattern was observed

through a scanning electron microscope (SEM), no undercut

was seen and patterns having line widths of 5 pm or 8 um could



When each pixel array on the substrate was observed 20 through an optical
m croscope, the devel opnent residue was not seen on the substrate of an
unexposed portion and a mssing part of each pixel pattern edge was not
seen. \Wien the section of each pixel pattern was observed through a
scanni ng el ectron mcroscope (SEM, no und® cut 25 was seen and patterns
having line widths of 6 mor 5 mcould be fornmed. The above results are
shown in Tabl &&4-formegkanpl e 111 30 <preparation of |iquid conposition and

formati on of colore | > el as prepared in the
sanme nmanner as in gﬁ%%%%gﬁﬁiéﬁ%%gg%g Fhat tEe al all-s§%u I'e resin (B) was
changed to the alkali-soluble resin (B-5). 87 Then, a black striped pi xel

pattern was formed on the substrate in the same manner as in Exanple 1
except that tHEMRIFUIYE conposition (BK21) was used in place of the Iiquid

conposi ti og (B-Brep'?ar%%aér%tfl OFu YRS P X3 o 2¥rRAtERE SERIIAL was
observed through an optical mcroscope, the devel opment residue was not

seen on the sulsstarat e of an unexposed portion and a m ssing part of the

pi xel pattern edge .Not. se section_ of th pattern
was observed throuéﬁ cgﬁﬁQ%§Q§lQ%?%nH%$@ro§§6§§' ﬁﬁhd e was

seen and a patrﬁa&fr{bﬂ‘la\él g Exdnigle widkhcobt & Hatc etk bea { osBdb1 dhe sihove
results are shown in Table 4-3. 15 Exanples 112 to 115 <preparat|on of

liquid conp05|@iom?ﬁﬂﬁﬁqQﬁ§ﬁu§QNFQﬁ %ﬁﬁ%%%ﬁﬁol%ﬁ%ﬁsﬁe%}%u B-%bnposi ti ons
(R2E) {DRPEKED) VESRLoRLEd! BRSO JROORE M AT
substrate in the same manner as in Example 1 except that the
liguid composition (B21) was used in place of the liquid
composition (R1).
<evaluations
15 When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of the pixel pattern edge was not seen.
When the section of the pixel pattern was observed
20 through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 5 pum could be

formed.

The above results are shown in Table 3-3.

25 Examples 82 to 85
<preparation of ligquid compositions and formation of colored
layers>
Liquid compositions (B22) to (B25) were prepared in
the same manner as in Example 81 except that the dispersant
30 was changed as shown in Table 3-3.
Then, blue striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
the liquid compositions (B22) to (B25) were used in place

of the liquid composition (R1).



Then, black striped pixel patterns were forned on the substrates in the
sane manner as in Exanple 1 except that the liquid conpositions (BK22) to
(BK25) were used in place 25 of the liquid conposition (Rl). <eval uation>
When each pixel array on the substrate was observed through an optical

m croscope, the devel opnent residue was BOt seen on the substrate of an
unexposed portion and a mssing 30 part of each pixel pattern edge was not
seen. Wien t heevaduponoonf each pi xel pattern was observed through a

scanning el ectron m.crosco SEM , _ngo_under cut s.seen and pattern
having ['ine wi dt hsn?élﬁeﬁ Sﬁggagﬁﬁ’%@ 5T /Y Bl gH eS\A%F’EE Ee8§asTﬁ§s§58$§
results are shawdugh dabbptfic3dl mixasetepd 1 & e IdRpRI &P tOfrdsliGivied wa s

conposition and formation of colored 5 layer> A |liquid conposition (BK26)
was prepared PRUuIREAREDERREETateiaf I aRSFROFEdRRERIOR RAC 3 MéSsing

al kal i -solyibl g reste 6Bl wascahanged.o e gikalizsdlal e resin (B-6).

Then, a bl ack™striped pixel pattern was on the substrate in the
same nmanner as i n BWhepl eh&é excepont hét ek plikqlii datbeposiwasonbEBKREH was

d i | f the liquid . iti R1). < | i Wh th i xel
array on the SO5SPRR 8 GHe"HAEE: BTN M 6EBRCaRC0NPESr RPCFBSESRRE t he
devel oprent T GsLduee Na% Gk - BROA= 1% SUbS! (Aken0lo@d WIRLDRIEARRTH O

and a missing part of the pixel pattern edge was not seen. the section
of the pixel patfermedas observed through a scanning el ectron m croscope

Coul U be §or med. - TRBSaBavESr EBEPLESarbes ROR™ T TARFE 4. - Exanples 117 to
120 25 <preparation of liquid conpositions and formati on of col ored
Example 86
<preparation of liquid composition and formation of colored
layer>
15 A liquid composition (B26) was prepared in the same
manner as in Example 61 except that the alkali-soluble resin
(B) was changed to the alkali-soluble resin (B-6).

Then, a blue striped pixel pattern was formed on the

substrate in the same manner as in Example 1 except that the
20 liquid composition (B26) was used in place of the liquid

composition (R1).

<evaluations>

When the pixel array on the substrate was observed
through an optical microscope, the development residue was

25 not seen on the substrate of an unexposed portion and amissing
part of the pixel pattern edge was not seen.

When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 8 pum could be

30 formed.

The above results are shown in Table 3-3.

Examples 87 to 90

<preparation of liquid compositions and formation of colored



| ayer s> Liquid conpositions (BK27) to (BK30) were prepared in the sane
manner ‘as in Exanple 116 except that the di spersant was changed as shown in
Tabl e 4-3. 30 Then, black striped pixel patterns were forned on the
substrates in the sane manner as in Exanple 1 except that the liquid
conpositions (BK27) to (BK30) were used implace of the liquid conmposition
(R1). <evaluation> 89 When each pixel array on the substrate was observed

t hrough an optliagarsd croscope, the devel opnent residue was not seen on the
substrate of an unexposed, portion and a of each pixel pattern

1 SSi N art
edge was not seen. 5AFYER H?é“pé’egdttiléjr?sof@@g@h t% x@q?’odat"‘feéien RisP Bk rived

through a scanidgaglembhBBrThS! 05 GORH{1EMs, cRPPRICRSHIt h¥RS
patterns having line widths of 8 pmor 5 mcould "be formed. The above

results are sh&wh gharasd eas)-showr Qlrcohadakaitd v Exanpl e 1 <preparation of

| iquid conposition >,8 patrts of a.mxture of C . Pignent Red 254 a Cl.
Pignent Red 177 in gh\/\%rf’g%tl%rea F(lleF)é8§:l§8ga%aff#8r38?‘6‘?lé%tPorl%e ,@n q:g’eparts
(solid contentgut RS 4 ana dhingpeigandr and i MmanisLon pxrdEengd ycol
nononet hyl ether acetate as a solvent were m xed together by a bead mll to

prepare a pigrigit lifisigkraqmnesigrqns t Sof) the FRAI mar pivfrshtindisisessi on,
a mxture 20 ri kal 1 -s le resin (B-7), 3 parts of the
al kal i - sol ubl eoq%; eté}egaj(léﬁél)q aél%&ﬂfgépﬁr 65n o& he al kali-soluble resin (B-9) as
t he al kal i - solaehtedluaasion{ B), 2 parts of dipentaerythritol hexaacryl ate and

4 parts of pentaerythritol tetraacrylate as the polyfunctional 25 nononers
(O, 3 pfaiLPs of 1-[&%)%‘-‘%’- (p}’??ét rﬂﬁr@éfn%yIt)h%.%h%%ﬁﬂﬁzdﬂa-%%hsje-ré‘i%n
- 1- oneoxi ne- O@eehafie A5 obhe BhohekadseabedePRE A Ove {Dmen® it sidue was

not seen on the substrate of an unexposed portion and amissing
part of each pixel pattern edge was not seen.
When the section of each pixel pattern was observed
15 through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 8 pm or 5 pm could
be formed.

The above results are shown in Table 3-3.

20 Example 91
<preparation of liquid composition >
20 parts of carbon black as the colorant (A), 4 parts
(solid content) of EFKA-46 as a dispersant and 75 parts of
propylene glycol monomethyl ether acetate as a solvent were
25 mixed together by a beadmill to prepare a pigment dispersion.
99 parts of the obtained pigment dispersion, 8 parts
of the alkali-soluble resin (B-1) as the alkali-soluble resin
(B), 2 parts of dipentaerythritol hexaacrylate and 4 parts
of pentaerythritol tetraacrylate as the polyfunctional
30 monomers (C), 3 parts of
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl] -ethan
-1l-oneoxime-O-acetate as the photoradical generator (D), and
150 parts of propylene glycol monomethyl ether acetate as

a solvent were mixed together to prepare a 1iquid composition



70 parts of nethoxybutyl acetate and 96 parts of ethyl-3-ethoxypropionate as
sol vent's were m xed together to 30 prepare a liquid conmposition (CR1).
<frormati on of colored |layer> A red striped pixel pattern was forned on a
substrate in the sane manner as in Exanple 1 except that the liquid
conposition (CR1) was used in place of theg2iquid conposition 90 (R1)

<eval uation> When the pixel array on the substrate was observed through an
optical m cros@yme),.the devel opnment residue was 5 seen on the substrate of
an unexposed portion., Wen_t he. se % gn of the pixel pattern was observed

through a scarmifgiat ¥t roh PP RCob®Y$SEM), an undercut was seen and only

a pattern having a IdBgawkdtr Qe 8D iKed Qteﬁ@vfa%rﬁggmeé%nTHeslw&eaﬂe?sm ts
are shown in Table S. Conparative Exanple 2 <preparation of [|iqui

conposi tion > il e t%And RARASY AR U1 KXaup I ghenc@ledihds ]qund 15
PI grrent Ye%| oWy JTI%O I F%t Wgé u%e%f 1§%lacea8ffg1 Egggganéom OQ th parts

(solid con ent(‘} di'spersant and par S~ of propy

gl ycol nonomet (ri) et her acetate as a solvent were m xed together by a bead
mll to prepare a pignent dispersion. 20 90 parts of the obtained pi grrent
di spersi on, a 8% %tl%lPZ parts of the alkali-soluble resin (B-7), 3 parts

of the al kal i -sol uq\}% {9 e ﬁgesj) ﬁ&day"l Hardiss o uﬁ@@rﬂ aw -t%g%fedrem n

(B-9) as the alkali - eS|n 2 parts o di'pent aery
hexaacryl at e artdrcuglarars ogft iz%a Ipenicaesybbei, t bhet @ vahopyéat erasidie was
poI yfuncti onal NMONONer s

&C) SSgpartts ff 4 , L
1-[ 9- et hyl%6- (R mBERYI Beh VYPSE R LS aF BRAReRPRIF S PO Lt on and amissing
- 1- oneoxi ne- D-@piget ate tﬁ@egﬂi‘@xé’f‘ ﬁ@@fﬁ%d%@nﬁéétﬁét(@%en and 70 parts of
met hoxybut yl acet ate and 96 parts of 30 ethyl -3-et hoxypr opi onate as sol vents
were m xed toget her When the section of the pixel pattern was observed

through a scanning electron microscope (SEM), no undercut

was seen and a pattern having a line width of 8 um could be

15 formed.

The above results are shown in Table 4-1.

Examples 92 to 95
<preparation of liquid compositions and formation of colored
20 layers>
Liguid compositions (BK2) to (BK5) were prepared in
the same manner as in Example 91 except that the dispersant
was changed as shown in Table 4-1.
Then, black striped pixel patterns were formed on the
25 substrates in the same manner as in Example 1 except that
the liquid compositions (BK2) to (BK5) were used in place
of the liquid composition (R1).
<evaluation»>
When each pixel array on the substrate was observed
30 through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.
When the section of each pixel pattern was observed

through a scanning electron microscope (SEM), no undercut



prepare a liquid conposition (CGl). <formation of colored | ayer> A green
striped pixel pattern was forned on a substrate in the sanme nmanner as in
Exanple 1 except that the liquid 91 conposition (CGl) was used in place of
the liquid conposition (RlI). <evaluation> Wen the pixel array on the
substrate was observed 5 through an opticad m croscope, the devel opnent
resi due was not seen on the substrate of an unexposed portion. However,
when t he sect ivars skehhengipedlt epaist bamingsl s erividdh st bf Gugih oma esparauuigl

el ectron nicrgggﬁggw&§gwy , an undercut was seen and only a pattern having
aline wdth could be fornmed. 10 The above results are shown in
Tabl e 5. Conpar ati veHexapave Jegrlaparatd Ghddn ligurablcomposj tion > 9 parts
of a mxture of C. 1. Pignment Blue 15:6 and C. |I. 15 Pignent Violet 23 in a
wei ght ratio of 95:5 as the colorant (A) , 4 parts (solid content) of

BYK- 2001 ag aﬁ¥§¥§¥éaﬂ§ and 75 parts of propylene glycol nononethyl ether
acetate as a solvent were m xed together by a bead mll to prepare a

pi gnent  di sperstapard(i @8 ofat iqundl ¢dnepadt @i o chrpl doemnatdbapef sicdpred

m xture of 2 parts of the alkali-soluble resin (B-7) , 3 parts of the

al kal i - sol ubl 3% (B-8) and 4 parts of the alkali-soluble resin (B-9) as

the al kali-sol ubl e rmesiitn i) cchRAtSi R (FRPeAe NIt hexarcradd e and
4 parts of 25 pentaerythritol teétraacrylate as the polyfunctional nononers
(O, 3 parts ofanreyq aseinExagyle fatéytepnAdEY theHlkal bagoluBlg|desirhan

L oneoxt 98, o BECLALE Afile APt aoL bRl aenet phor (BLyp 3o 10 parts of

wer e mi xed toget her THen peepasekast + fpéd w0 Padit@in WBE) forhednddt itk of

colored layer= B otrm it PRe BinS e ol Y8t pTe 120xaept Shat the
liquid composition (BK6) was used in place of the liquid
composition (R1).

15 <evaluations>

When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposedportion and a missing
part of the pixel pattern edge was not seen.

20 When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 5 pm could be
formed.

The above results are shown in Table 4-1.

25
Examples 97 to 100
<preparation of liquid compositions and formation of colored
layerss>

Liquid compositions (BK7) to (BK10) were prepared in

30 the same manner as in Example 96 except that the dispersant
was changed as shown in Table 4-1.

Then, black striped pixel patterns were formed on the

substrates in the same manner as in Example 1 except that

the liquid compositions (BK7) to (BK10) were used in place



in the sane manner as in Exanple 1 except that the liquid 92 conposition
(CB1) was used in place of the liquid conposition (Rl) . <evaluation> Wen
the pi xel array on the substrate was observed 5 through an optical

m croscope, the devel opnent residue was not seen on the substrate of an
unexposed portion. However, when the sectggon of the pixel pattern was
observed through a scanning electron mcroscope (SEM, an undercut was seen
and only a patdferthéhaviqigi da donpeosii ttdn ofR140. m coul d be forned. 10 The
above results are shown in Table 5. Conparative Exanple 4 <preparation of

li quid conpositaVeHu2B®arts of carbon black as the colorant (A), 4 parts

15 (solid content) ghofVisald s dshfy SANcr bR iands ol uaMEne

gl ycol nononet hyl ether acetate as a vent were m xed together
mll to prepardirayglymenvpdispér wi onos0@ppar tke clevdkbophent nezk jxluprets

di spersion, 8 rts of the alkali-soluble resin -1) as the, al kali.-sol uble
Teel e Lo s gy Y Been Sn i BTt o RS dhad pPkt Somatia st iy

pent aeryt hrit gJartetgpador Piekas gdec el Ydanctyonalor npeoners (C), 3 parts
of 1-[9-ethyl-6-(2-nethyl benzoyl)-9. H. -carbazol -3-yl]-ethan

- 1- oneoxi me- O acet at@eds thige ssdticnadifc &2 de pdrgtloPatermmhs ZHSEBYgsart s

of propyl ene | et : sol v e.m
together to p?ég%/)rgoﬁleg l'g%{] %%ﬁ-gﬁcn %g%t%goﬁ{ ﬁl&%%&ps o&%ﬁ)i ’\(I)V?llrooflﬂjl(:&()%er(;dcrlJet d
| ayer > A bl acksssd BepAtaid ¥elt eatdehaviag TiaidTed d@hstos UWah G & nBQdurd he

same manner as in Exara)l e 1 except that the liquid conposition (CBKl) was
used in pFchQﬁ fiorang quid conposition (Rl). <evaluation> Wen the pixel

array on the substrabe WaRRPSYINAE D3rd WHHED 3D RS1 £ - M croscope, the

devel opnment resi due was

Example 101
<preparation of liquid composition and formation of colored
15 layers>
A ligquid composition (BK11l) was prepared in the same
manner as in Example 91 except that the alkali-soluble resin
(B) was changed to the alkali-soluble resin (B-3).
Then, a black striped pixel pattern was formed on the
20 substrate in the same manner as in Example 1 except that the
liquid composition (BK11l) was used in place of the liquid
composition (R1).
<evaluations>
When the pixel array on the substrate was observed
25 through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of the pixel pattern edge was not seen.
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
30 was seen and a pattern having a line width of 6 pm could be
formed.

The above results are shown in Table 4-2.

Examples 102 to 105



seen on the substrate of an unexposed portion. Wen the section of the pixel
pattern was observed through a scanning electron m croscope (SEM, an
undercut 5 was seen and only a pattern having a line width of 50 mcould

be fornmed. The above results are shown in Table 5. Conparative Exanple 5 10
<preparation of liquid conposition and forggtion of colored Ilayer> Aliquid
conposition (CR2) was prepared in the sane nmanner as in Conparative Exanple

1 except that Jdiepdisnecinst 1 MasiChangediteoB¥kadd2orkatsber shaldolvreid
colored | ayer> Then, a red striped pixel pattern was forned on a substrate

in the same ma®Y&TSxs in Exanple 1 except that the 1iquid conposition (CR)

was used in place of ;thed LAMbdsi£9BRASHEK PR (RL)sKi®) <6 i.on> t he
pi xel array on the stul%trate glo sergvkedk t)hroug(ﬁ an)op(tgig%g?}érﬁ cr%cz\ggge,
t he devel opnertther esmdusamasr sseen Brambie subk exaeptofhah time xiieeed ssortt i on.

When the section of the pixel pattern observed 25 through a scanning

el ectron crd?@oﬁé“a(r%\%?,a%r? r]tfhtf(aq?/saaes %een and only a pattern having a
line width of 45 m aoid LBgckosfROpedNS: ADOR RS wedkersha¥A b thabl e 5.
M4 CIl I 1T WIEmlllrQOW Nrn 4JCCmcoMI I I 10a) 0v Cp

WrA 1~ S 4) Cletent@Es |in e same mannen s rNExapple N exeept 4hagl 0
the liquid compositions (BK12) to (BK15) were used in place
of the liquid composition (R1).

10 <evaluations>

When each pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.

15 When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 5 pum, 8 um or
6 um could be formed.

The above results are shown in Table 4-2.

20
Example 106
<preparation of liquid composition and formation of colored
layer>

A liquid composition (BK1l6) was prepared in the same

25 manner as in Example 91 except that the alkali-soluble resin
(B) was changed to the alkali-soluble resin (B-4).

Then, a black striped pixel pattern was formed on the
substrate in the same manner as in Example 1 except that the
liquid composition (BK1l6) was used in place of the liquid

30 composition (R1).
<evaluations>

When the pixel array on the substrate was observed
through an optical microscope, the development residue was

not seenon the substrate of an unexposed portion and a missing
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part of the pixel pattern edge was not seen.

When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 8 um could be
formed.

The above results are shown in Table 4-2.

Examples 107 to 110
<preparation of liquid compositions and formation of colored
layerss>

Liquid compositions (BK17) to (BK20) were prepared in
the same manner as in Example 106 except that the dispersant
was changed as shown in Table 4-2.

Then, black striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
the liquid compositions (BK17) to (BK20) were used in place
of the liquid composition (R1).
<evaluation>

When each pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.

When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 6 um or 5 pm could
be formed.

The above results are shown in Table 4-2.

Example 111
<preparation of liquid composition and formation of colored
layers

A liguid composition (BK21l) was prepared in the same
manner as in Example 91 except that the alkali-soluble resin

(B) was changed to the alkali-soluble resin (B-5).
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Then, a black striped pixel pattern was formed on the

substrate in the same manner as in Example 1 except that the
liquid composition (BK21l) was used in place of the liquid
composition (R1).

5 <evaluations>

When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of the pixel pattern edge was not seen.

10 When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and a pattern having a line width of 6 pum could be
formed.

The above results are shown in Table 4-3.

15
Examples 112 to 115
<preparation of liquid compositions and formation of colored
layerss>

Liquid compositions (BK22) to (BK25) were prepared in

20 the same manner as in Example 111 except that the dispersant
was changed as shown in Table 4-3.

Then, black striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
the liquid compositions (BK22) to (BK25) were used in place

25 of the liquid composition (R1).
<evaluations>

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

30 part of each pixel pattern edge was not seen.

When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 8 um, 6 um or

5 pum could be formed.
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The above results are shown in Table 4-3.

Example 116
<preparation of liquid composition and formation of colored
5 layers>
A liquid composition (BK26) was prepared in the same
manner as in Example 91 except that the alkali-soluble resin
(B) was changed to the alkali-soluble resin (B-6).
Then, a black striped pixel pattern was formed on the
10 substrate in the same manner as in Example 1 except that the
liquid composition (BK26) was used in place of the liquid
composition (R1).
<evaluations
When the pixel array on the substrate was observed
15 through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and amissing
part of the pixel pattern edge was not seen.
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
20 was seen and a pattern having a line width of 5 pum could be
formed.

The above results are shown in Table 4-3.

Examples 117 to 120

25 <«preparation of liquid compositions and formation of colored

layerss>

Liquid compositions (BK27) to (BK30) were prepared in
the same manner as in Example 116 except that the dispersant
was changed as shown in Table 4-3.

30 Then, black striped pixel patterns were formed on the
substrates in the same manner as in Example 1 except that
the liquid compositions (BK27) to (BK30) were used in place
of the liquid composition (R1).

<evaluation>
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through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part of each pixel pattern edge was not seen.

When the section of each pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen and patterns having line widths of 8 ym or 5 pm could
be formed.

The above results are shown in Table 4-3.

Comparative Example 1
<preparation of liquid composition >

8 parts of a mixture of C.I. Pigment Red 254 and C.I.
Pigment Red 177 in a weight ratio of 80:20 as the colorant
(A), 4 parts (solid content) of EFKA-46 as a dispersant and
75 parts of propylene glycol monomethyl ether acetate as a
solvent were mixed together by a beadmill to prepare a pigment
dispersion.

87 parts of the obtained pigment dispersion, a mixture
of 2 parts of the alkali-soluble resin (B-7), 3 parts of the
alkali-soluble resin (B-8) and 4 parts of the alkali-soluble
resin (B-9) as the alkali-soluble resin (B), 2 parts of
dipentaerythritol hexaacrylate and 4 parts of
pentaerythritol tetraacrylate as the polyfunctional
monomers (C), 3 parts of
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl] -ethan
-1-oneoxime-O-acetate as the photoradical generator (D), and
70 parts of methoxybutyl acetate and 96 parts of
ethyl-3-ethoxypropionate as solvents were mixed together to
prepare a liquid composition (CR1).
<formation of colored layers

A red striped pixel pattern was formed on a substrate
in the same manner as in Example 1 except that the liquid

composition (CR1) was used in place of the liquid composition
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(R1) .

<evaluation>

When the pixel array on the substrate was observed

through an optical microscope, the development residue was
5 seen on the substrate of an unexposed portion.

When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), an undercut
was seen and only a pattern having a 1ine width of 35 um could
be formed.

10 The above results are shown in Table 5.

Comparative Example 2
<preparation of liquid composition >
11 parts of a mixture of C.I. Pigment Green 36 and C.I.

15 Pigment Yellow 150 in a weight ratio of 60:40 as the colorant
(A), 4 parts (solid content) of BYK-2000 as a dispersant and
75 parts of propylene glycol monomethyl ether acetate as a
solvent were mixed together by a beadmill to prepare a pigment
dispersion.

20 90 parts of the obtained pigment dispersion, a mixture
of 2 parts of the alkali-soluble resin (B-7), 3 parts of the
alkali-soluble resin (B-8) and 4 parts of the alkali-soluble
resin (B-9) as the alkali-soluble resin (B), 2 parts of
dipentaerythritol hexaacrylate and 4 parts of

25 pentaerythritol tetraacrylate as the polyfunctional
monomers (C), 3 parts of
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl] ~ethan
-1-oneoxime-0O-acetate as the photoradical generator (D), and
70 parts of methoxybutyl acetate and 96 parts of

30 ethyl-3-ethoxypropionate as solvents were mixed together to
prepare a liquid composition (CG1).
<formation of colored layers

A green striped pixel pattern was formed on a substrate

in the same manner as in Example 1 except that the liquid
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composition (CGl) was used in place of the liquid composition

(R1)

<evaluations>

10

15

20

25

30

When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion. However,
when the section of the pixel pattern was observed through
a scanning electron microscope (SEM), an undercut was seen

andonly a pattern havinga line width of 45 pm could be formed.

The above results are shown in Table 5.

Comparative Example 3
<preparation of liquid composition >

9 parts of a mixture of C.I. Pigment Blue 15:6 and C.I.
Pigment Violet 23 in a weight ratio of 95:5 as the colorant
(A), 4 parts (solid content) of BYK-2001 as a dispersant and
75 parts of propylene glycol monomethyl ether acetate as a
solvent were mixed together by a beadmill to prepare a pigment
dispersion.

88 parts of the obtained pigment dispersion, a mixture
of 2 parts of the alkali-soluble resin (B-7), 3 parts of the
alkali-soluble resin (B-8) and 4 parts of the alkali-soluble
resin (B-9) as the alkali-soluble resin (B), 2 parts of
dipentaerythritol hexaacrylate and 4 parts of
pentaerythritol tetraacrylate as the polyfunctional
monomers (C), 3 parts of
1-[9-ethyl-6- (2-methylbenzoyl)-9.H.-carbazol-3-yl] -ethan
-1l-oneoxime-0O-acetate as the photoradical generator (D), and
70 parts of methoxybutyl acetate and 96 parts of
ethyl-3-ethoxypropionate as solvents were mixed together to
prepare a liquid composition (CB1).
<formation of colored layer>

A blue striped pixel pattern was formed on a substrate

in the same manner as in Example 1 except that the liquid
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composition (CB1l) was used in place of the liquid composition
(R1) .
<evaluation>
When the pixel array on the substrate was observed
5 through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion. However,
when the section of the pixel pattern was observed through
a scanning electron microscope (SEM), an undercut was seen

and only a pattern having a 1ine width of 40 pm could be formed.

10 The above results are shown in Table 5.

Comparative Example 4
<preparation of liquid composition >
20 parts of carbon black as the colorant (a), 4 parts
15 (solid content) of BYK-164 as a dispersant and 75 parts of
propylene glycol monomethyl ether acetate as a solvent were
mixed together by a bead mill to prepare a pigment dispersion.
99 parts of the obtained pigment dispersion, 8 parts
of the alkali-soluble resin (B-1) as the alkali-soluble resin
20 (B), 2 parts of dipentaerythritol hexaacrylate and 4 parts
of pentaerythritol tetraacrylate as the polyfunctional
monomers (C), 3 parts of
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl] -ethan
-1-oneoxime-0O-acetate as the photoradical generator (D), and
25 150 parts of propylene glycol monomethyl ether acetate as
a solvent were mixed together to prepare a liquid composition
(CBK1) .
<formation of colored layer>
A black striped pixel pattern was formed on a substrate
30 in the same manner as in Example 1 except that the liquid
composition (CBK1l) was used in place of the liquid
composition (R1).
<evaluation>

When the pixel array on the substrate was observed
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through an optical microscope, the development residue was
seen on the substrate of an unexposed portion.
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), an undercut
5 was seen and only a pattern having a 1line width of 50 pm could
be formed.

The above results are shown in Table 5.

Comparative Example 5
10 <preparation of liquid composition and formation of colored
layer>
A liquid composition (CR2) was prepared in the same
manner as in Comparative Example 1 except that the dispersant
was changed to BYK-182.
15 <formation of colored layers
Then, a red striped pixel pattern was formed on a
substrate in the same manner as in Example 1 except that the
liquid composition (CR2) was used in place of the liquid
composition (R1).
20 <evaluations>
When the pixel array on the substrate was observed
through an optical microscope, the development residue was
seen on the substrate of an unexposed portion.
When the section of the pixel pattern was observed
25 through a scanning electron microscope (SEM), an undercut
was seen and only a pattern having a 1line width of 45 um could
be formed.

The above results are shown in Table 5.
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r U
34 5 Red pignent (*1) (parts) 8

g N 106 Table 5 Conparative Exanple 1 2
- - -8 Geen pigment (*2) (parts) - 11 -
9 - - Carbon black (parts) - - - 20 -

- - Blue pignent (*3) (parts)
Di spersant (parts) EFKA-46 4 - - - - BYK-20®O0 - 4 - - - BYK-2001 - - 4 - -
BYK-164 - - - 4 - BYK-182 - - - - 4 (B) alkali-soluble resin (parts) B-7 2
2222 B833333 B94444 4 Tepdkuldtion devel opnent residue seen
not not seen[Seen Seen seen Undercut Seen seen seen Seen seen 1llne
width(m) 35 45 40 50 45 *1: a nixture of -E+—PrgHent REa—ad5 Rt -Gt
Pignment Red 177 in a weight ratio of 80:P0 *2:|a #ixtfuré off C4. |Picdment
Green 36 and| €el. pRingsrNt(xYel lunts350 in p veight ratijo of 60:40 *3: @
m xture of C Ere%) t.B 1652)15@6“%@9 C. I} Pignent,,Violet 23 in g weight
ratio of 95:5%
Blue pigment (*3) (parts) - - 9 - -
Carbon black (parts) - - - 20 -
Dispersant (parts)
EFKA-46 4 - - - -
BYK-2000 - 4 - - -
BYK-2001 - - 4 - -
BYK-164 - - - 4 -
BYK-182 - - - - 4
(B) alkali-soluble resin
(parts)
B-7 2
B-8
B-9 4 4 4 4
evaluation
development residue seen | not not seen | seen
seen seen
undercut seen | seen | seen seen | seen
line width (um) 35 45 40 50 45

*1: a mixture of C.I. Pigment Red 245 and C.I. Pigment Red 177
in a weight ratio of 80:20

*2: a mixture of C.I. Pigment Green 36 and C.I. Pigment Yellow
150 in a weight ratio of 60:40

*3: a mixture of C.I. Pigment Blue 15:6 and C.I. Pigment Violet

23 in a weight ratio of 95:5



What is clainmed is: 1. Aradiation sensitive conposition which conprises (A)
a colotant, (B) an alkali-soluble resin, (C a polyfunctional 5 nononer and
(®) a photoradical generator, wherein the alkali-soluble resin (B) conprises
a polyester having an alicyclic hydrocarbon skeleton in the main chain and
a polynerizabl e unsaturated bond in the sl@é chain and the radiation
sensitive conposition |s .used to forma colored 10 layer. 2. The radiation
sensitive cog&?@ltt i6ncdeddedi i§:to claim 1, wherein the conponent (B) is a
pol yester represented by the following formula (1): 15 R20- }~-- OR2 R2O ~
3-O0R2 ROX. , ORR R0O--dCOYCp~-YOORR OR ~Xi--~-0COR1L R1 X*p R~
H2C 0 0 CH2 H2C C (ACHX ivieten rseXiss tane eampoismdépandbhthwcanpﬁiﬁaésar(m)group
20 represented by the fol low n ornul a

i ndependent | yatqélqlé%?taué% b‘i‘%gﬂrka By ° %gf’@f& eQéjf%ur caapﬁgi’fj;lun&:&l?ﬁ'?lfrom
an organi st ebaemieRoxYd qpICiad phidt craddlcd 1ed@hdidenendaitesig hydrogen
atomor nethyl group, RZ's _are each indepen ently a hydrogen atom or the
resi due of a 25 car EbﬁyﬁlﬁﬁéﬂtpS@éb‘bllﬁgrégéﬁt (BAngompird s&% ienfegeiesdferl to

40. 4 108 O ﬁgglgé)ankggﬁg§%£4c ﬁ?dré%grﬁoéggkefg%%ég{%{%he main chain

and a polymerizable unsaturated bond in the side chain and
the radiation sensitive composition is used to form a colored

10 layer.

2. The radiation sensitive composition according to claim
1, wherein the component (B) is a polyester represented by
the following formula (1):

15

R20 _& ﬁ.— OR? RZO—‘& j_ OR2 RZO——i j—_ OR2

Y- 2
O-—|( // | o o) V———OR
(o] )’\ /_& R’ ._>_—\x/_<_g 0R1
pag — W
H,C (0] (0] CH, n HoC [e) (o] CH,

wherein X’s are each independently a divalent group
20 represented by the following formula (2) or (3), Y's are each
independently the residue obtained by excluding four
carboxyl groups from an organic tetracarboxylic acid, R''s
are each independently a hydrogen atom or methyl group, R*’s
are each independently a hydrogen atom or the residue of a
25 carboxyl group capping agent, and n is an integer of 1 to

40.



3. The radiation sensitive conposition according to claim 5 1 or 2, wherein
t he phttoradical generator (D) is a conpound represented by the foll ow ng
férmula (4) or (5 R-O3CR ONN 4 RBRECR(4 DCCEO NI5 R O1-
CR3 | ReR R ON OICCR4 (5 N15 R 10 wherein R3's are each

i ndependently a linear, branched or r 109108yclic al kyl group having 1 to 12
carbon atons or phenyl group, R' s are each independently a hydrogen atom

| i near, branched or cyclic alkyl group having 1 to 12 carbon atons or

phenyl group, RS s are @ach independently a hydrogen atomor linear, 5
branched or cyclic afky{ group having 1 to 12 carbon atons, and R6' s, R
s and R8' s are eac plependently a hydrogen atom or |inear, branched or
cyclic al kyl grU'o aving 1 to 6 carbon atons, with the proviso that the

al kyl group reprs ed by R3, R, R5, R6, R and R8 nmay be substituted by
a substituent 10 eCct eg fron1tﬁQ group consisting of a linear, branched or
cyclic al koxyl grolp hg g 1l to 6 carbon atons, phenyl group and hal ogen
atom and the H@@f' Cﬁ' epresented by R3 and R nay be substituted by a
substituent sel ed”f#om the- group consisting of a linear, branched or
cyclic alkyl group having 15 1 to 6 carbon atons, l|inear, branched or cyclic
al koxyl group

~
0]
I
9
T

CHj;

3. The radiation sensitive composition according to claim
5 1 or 2, wherein the photoradical generator (D) is a compound

represented by the following formula (4) or (5):

10 wherein R*'s are each independently a linear, branched or



having 1 to 6 carbon atons, phenyl group and hal ogen atom 4. A color
filter*having a colored |l ayer made of the radiation sensitive conposition
of any one of clains 1 to 20 3 5. Acolor liquid crystal display device
conprising the <color filter of claimA4.

109

cyclic alkyl group having 1 to 12 carbon atoms or phenyl group,

R*’ s are each independently a hydrogen atom, linear, branched

or cyclic alkyl group having 1 to 12 carbon atoms or phenyl
group, R’’ s are each independently a hydrogen atom or linear,

5 Dbranched or cyclic alkyl group having 1 to 12 carbon atoms,
and R®*’ s, R”’s and R®’ s are each independently a hydrogen atom

or linear, branched or cyclic alkyl group having 1 to 6 carbon
atoms, with the proviso that the alkyl group represented by

R?®, R*, R®, R®, R’ and R® may be substituted by a substituent

10 selected from the group consisting of a linear, branched or
cyclic alkoxyl group having 1 to 6 carbon atoms, phenyl group

and halogen atom, and the phenyl group represented by R*® and

R* may be substituted by a substituent selected from the group
consisting of a linear, branched or cyclic alkyl group having

15 1 to 6 carbon atoms, linear, branched or cyclic alkoxyl group

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

4. A color filter having a colored layer made of the
radiation sensitive composition of any one of claims 1 tc

20 3.

5. A color liquid crystal display device comprising the

color filter of claim 4.





