]
1 RADI ATI ON SENSI TI VE COWPCSI TI ON, COLOR FILTER AND LI QUI D CRYSTAL DI SPLAY
*DEVICE Field of the Invention 5 The present invention relates to a
radi ati on sensitive conposition, a color filter and a |iquid crystal
di splay device. Mire specifically, it relates to a radiation sensitive
conposition which is used to forma colorfed | ayer useful for color filters
for use in transmssion_and 10 refl ection %ype color_liquid crystal_display
devi ces, col EAPTATEGE SENCITS Fe i RESSTHION | CPLHY dr- Ik hav i Agr R
colored |ayer made of the radipgigtan, seEnsiridwvemomsition and a liquid
crystal display device having the color filter. 15 Description of the Prior

Art As nmeans of manufacturing a color filter by using a colored radiation
sensitive congf&tEgnth&hgﬁgeb§iéﬂomm a nethod in which a colored radiation
sensitive conpositrion Is applired to a substrate or a substrate conprising a
| i ght 20 5screeni ngThayafeseat hgvantdesnredd gratd eprs andiditiiet aafdsihéne t he
dried coating filmis exposed_to ragiation in a. desired Eattenn to be
referred to GEMPERpbiBRe" 2hEPePhafteFFTaRld gevefYpdd CEYSEBtalh SBIRYr pi xel s

(see JP-A 2- 344902 . anfhr-dhedt £y (1he t&ldRed P da 28,4581 BT €I n neans

an "unexanm ned 25 published Japanese patent application”). The tact tinme is
now gener al | yesHbt L eaechhyos eduen ndiialhéd saneadt toff apesgpréoyedateeeer at i ng

the substrate_trans d.i el ment .step _i.n the technical field
of col or fiV?%%%? %59§?$§5Fﬁ25gggvg$%pﬁggtl%oﬁﬁ%?ﬁ% §°pECofE 30 severe

due to ao eddefiestionthpamilntr digaxpostye EsplidicHeaieeis) Ebkor
substrate transfer speed, it is difficult to obtain a satisfactory pixel
pattern and bPagk RigthUP dSYLCESn FFEm thEOLErof 4t R BRI 2seRsPErTe

conposi tion 9y .ihg RE1 QF ant ¥hhhStibe Larkitid® kSmpheiteradabgcause a 2

liquid crystal display device having 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
is applied to a substrate or a substrate comprising a light

20 screening layer having a desired pattern and dried and then
the dried coating film is exposed to radiation in a desired
pattern (to be referred to as “exposure” hereinafter) and
developed to obtain color pixels (see JP-A 2-144502 and JP-A
3-53201) (the term "JP-A" as used herein means an "unexamined

25 published Japanese patent application").

The tact time is now generally shortened by reducing
the amount of exposure or accelerating the substrate transfer
speed in the deveiopment step in the technical field of color
filters. However, since development conditions become

30 severe due to a reduction in the amount of exposure or an
increase in the substrate transfer speed, it is difficult
to obtain a satisfactory pixel pattern and black matrix
pattern from the colored radiation sensitive composition of

the prior art while the tact time is shortened because a



m ssing part of the edge or an undercut is apt to be produced at the tine
.of devel opnment. Sunmary of the Invention 5 It is an object of the present
invention to provide a radiation sensitive conposition which exhibits
excel l ent developability, nore specifically a radiation sensitive
conposition which does not produce an undt ssol ved product or scumon the

pattern edgenalels ALOP & (evel gpIentoandadonr 0 des POl B aflcahl ack

matrix withoUt e pattern edge or-an un even when
t he anmount o&t ekpostme b skewklopméntdevel opnment conditions are severe. It
is another obj ect of the present invention to provide a color filter
having a col ored | ayer nade of the radiation 15 sensitive conposition of

the present kRyNgRALLOBF khel Inkhlhognot her object of the present invention
to provide a liquid crystal display device conprising the color filter of

the preseént inventIbnisCeheobdbfecef bhd pueaantgésvehtiha prepevideventi on

20 wi |l becone_apparent fromit foll ow.ng descr.iption... .Accordi to the

pr esent inveﬁt?%ﬁ?a?%?gt?%?s%%£§%5%¥@x%:?%Eré“éﬁ' a ?%ﬁ g&ggeg egggngresent
invention arge&tliapagdliby,amoadi ableen fieadilti we red@ipasidd endiittiveconpri ses
(A) a colorant, (B) an alkali-soluble resin, (C a polyfunctional 25
nononer and EEPPER1SpPPRcHRiFRIACSF BeRePAPHHCEOAPaAHAPA§SRL VEPeREPIYRE

conponent seLeckefmf EAM Hb &L ObPn COIR U MOk inR ETRRYRY SLRRLESERKEd by
the following fornmula (1) and a conpound represented by the foll ow ng

formul a @) prdvaties| pagelenendoapbhenk melzdkewithomit hemgssdpgcpasisting
T B SR M T
P Rl R6 R4 kk&gpBBure is small and development conditions are severe.

It is another object of the present invention to provide

a color filter having a colored layer made of the radiation
15 sensitive composition of the present invention.

It is still another object of the present invention
to provide a liquid crystal display device comprising the
color filter of the present invention.

Other objects and advantages of the present invention

20 will become apparent from the following description.

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

25 monomer and (D) an optical radical generator containing at
least one component selected from the group consisting of
a compound represented by the following formula (1) and a
compound represented by the following formula (2) and at
least one component selected from the group consisting of
30 abiimidazole compound, benzophenone compound, thioxanthone
compound and ketocoumarin compound and which is used to form

a colored layer:



(1) G/ ON RRZ R\ OR R6/ R4 0. GR2 (2) NR13 (in the fornul as
*(1) and (2), Rl's are each independently a linear, branched or cyclic alkyl
group having 1 to 12 carbon 5 atons or phenyl group, R2' s are each

i ndependently a hydrogen atom |inear, branched or cyclic al kyl group having
1 to 12 carbon atons or phenyl group, R3%s are each i ndependently a

hydr ogen atomor |inear, branched or cyclic alkyl group having 1 to 12
carbon atons, R4, rRS anngﬁfare each 10 i ndependently a hydrogen atom or

| i near, branched ag cyclig alkyl group having 1 to 6 carbon atons, with the
provi so that thala k%l ngugzrepresented by Rl, R2, R3, R R5 and R6 may

be substitut edrRByYa Bubsti tient §Flected fromthe group consisting of a

| i near, branchedy® ycl'c‘hbkoxy‘ group 15 having 1 to 6 carbon atons,
phenyl group and hal oy {om and the phenyl group represented by Rl and
R2 may be substitu N a substituent selected fromthe group consisting
of a linear, branched g cyclic alkyl group having 1 to 6 carbon atons,

| i near, branched or cyclic al koxyl group 20 having 1 to 6 carbon atons,
phenyl group and hgiogen atom). The term "colored |ayer” as used herein
means a | ayer conpgsed of gpi gels and/or a black matrix for use in a color
filter. According t he prfesent invention, secondly, the 4 above objects
and advant ages @ Rpreséﬁg i nvention are

. (2
O//C C~ RZ
N
";\3

(in the formulas (1) and (2), R'' s are each independently

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



attained by a color filter having a colored | ayer nmade of the radiation
~-sensitive conposition of the present invention. 5 According to the present
invention, thirdly, the above objects and advantages of the present
invention are attained by a liquid crystal display device conprising the
color filter of the present invention. The present invention will be
described in detail_ , 10 hereinunder, Best ybde For The Enbodi nents O The
Invention R&BPYEi BRISERS| #PJeaCBARbRPERPORL - tR) PESFERANIPVEBEFRE 25For ant

in the presegtchNMEAt HPNal EoN8t EhMtbednal,®ng Rakbievbar 1§0L9r mand b8
suitably selected according to the application purpose of the obtained
col or filterthet ragagthenaspngabave gpBpesifavur of ¢deobiregemitter. Since
t he develoanH%eR}ignhigh-definition color and 20 heat resistance are
required for~a color filter, a colorant having high color devel opability
and hi ghsheat resiatase@ingeaspenegtegsentcahorant ohgavitgrdlgh vtesabbaace to
thermal deconposition isvpreferred gﬁgéhe colorant in the present

&

i nvention. TRBIBFBFARA 2FVERERESSOH BFFy SRS et Vel In 228 8F§amPedpi gnent

or carbon blggksi 3188kl evlaehy RiebehRgOh¥vikeedompraEnhes tol ha fbove
organi ¢ pignment are conpounds classified into a group of pignments according
to col or indéxlt¢c. of; thesprwdsbptTheaveotieny of Dyers and Col ourists), 30

specifically conmpounds_having the follow ng,cglor inde (C.I.;) nunbers:
P Bl grent. Yol | ofs orRYeRE, LfebOiaR iRy Be he s B EHeal Tovabeddts c 1
Pi gment 1¢el | BerdBnukder .Pignent Yellow 14, C I. Pignment Yellow 15, CI.
Pignent Yellow 16, CI. Pignent 5 Yellow 17, C 1. Pignent Yellow 20, C |
Pi gment Yel | ow 24,

Best Mode For The Embodiments 0Of The Invention
Radiation sensitive composition
- (A) Colorant -

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

Since the development of a high-definition color and

20 heat resistance are required for a color filter, a colorant
having high color developability and high heat resistance,
especially a colorant having high resistance to thermal
decomposition is preferred as the colorant in the present
invention. Therefore, a pigment is generally used, and an

25 organic pigment or carbon black is particularly preferably
used.

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),

30 specifically compounds having the following color index
(C.I.) numbers:

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



. Pigment Yellow 3 1, C |. Pignent Yellow 55, C |I. Pignent Yellow
0O, CI. Pignent Yellow 61, CI. Pignent Yellow 65, C.I. Pignent Yellow 71,

|. Pignent Yellow 73, C.I. Pignent 5 Yellow 74, C I. Pignment Yellow 81,
|. Pigment Yellow 83, C. I. Pigment Yellow 93, C.|I. Pignment Yellow 95,
. Pigment Yellow 97 Cl. P| gment YelPow 98, C.|. Pi grrent Yel | ow 100,
. Pignment_Yell ow I IIo 104, YeIIow106

| . Pi gment Y?gh%’wl 08" g Pi %ﬁﬁr\? 1% \?91%9 141@“] APTE IR V80| ow

110, C 1. Pbgﬂenpléﬁﬁéh@Wellll?ow 3€,1¢c. P @Vﬁ@ﬁen\@&bQWoivlﬁs @ I1. Pigfent Yellow

116, C.I. Pignment Yellow 117, CI. Pigment Yellow 119, C. I. Pignent Yellow
120, C.|. Pi §RBAPWYEP) oft- 126P1gment Fﬂ’%}ﬁ%‘h‘t’ 6/l |Cowt -1 PAImEnY Yeﬁlgmaﬁﬁ Yel | ow

128, C.1. Pi gm%ntplY éﬂw@&%ovﬁvh &51 Plﬁ@mntY%hqul% &1 . pRgmRRt

Yel | ow 139, . ment ~ Yellow 150, C'I'.” Pi gneént Yel | ow 151, C’I.” Pi gnent
Yel | ow 1532, Y€l[LowPI7§r,reﬁtIYePi@lmell53¥eIi¢w EPJ,,grmriI Palgmeamtl ¥4116W 83 ,Pi gnent
Yel l ow 155, C. L. Pignent .Yellow_156 . Yel | ow Pi gnent
Yel | ow 168, gtrr &%ﬁ%ﬂ? @%%%9%75?@0 B9 engESﬁ&& é? o(&;qj.s@lgﬁ‘&né

Pi gnment Yel | @w118%; o€, lc. Pi anefider® a@0Q ol 9€, | ¢. Pi priRjite ¥ aRa8 v 160, -
Pigment Orange 13, C.I. Pi gmrent O ange 14, C. . ment Orange 16, C. 1.
Pi gment Or an§e I17Pigmentp¥gidsd @0dng @ 44, PEgmerys; r‘?gﬂlow G0ngd 34, C. 1.

Pi gment Oran t ng 5 n a

H et ﬂﬁgﬁgntcylellglkﬂg@% 9§an%1§§8n% YgllleP'rlrggf 89 @Qgglé%&

Pi gnent mang‘elﬁibw 1@89 IC.. IR gngmenOY&rige)wl;LOCG I PngmahtCY@]n]gw 633,C I

Pignent Orange 64 ange _71 _and C ment. Orange 73; 30
& DB gront o iaFens, Tl TRM 10t O g0 e el M ket of b3

C. 1. Pignent ngﬁhleﬁtt Zif%ll@wl 11k, gffelit Vllglrn@ht3%e116w| 118' gﬁeﬁt \B{lgl‘n%ht‘?’G and
C. 1. Pignent olet 38; C.I. Pignent Re , Pi grrent Red Pi gment

Red 3, el Ypilameni2 Re@ -4, Biomenpivgidiew Redl, 5. I, Plgmegmnlmmﬁ 6
C.I. Pigment Yellow 128, C.I. Pigment Yellow 129, C.I.

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

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

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

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

30 C.I. pPigment Violet 1, C.I. Pigment Violet 19, C.I. Pigment
Violet 23, C.I. Pigment Violet 29, C.I. Pigment Violet 32,
C.I. Pigment Violet 36 and C.I. Pigment Violet 38;

C.I. Pigment Red 1, C.I. Pigment Red 2, C.I. Pigment Red 3,
C.I. Pigment Red 4, C.I. Pigment Red 5, C.I. Pigment Red 6,



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

Pigment Red 15, C. I. Pignent Red 16, C. 1. Pignent Red 17, C 1. Pignent
Red 18, C. | . Pignent 5 Red 19, C. 1. Pignent Red 21, C. 1. Pignent Red 22,
Cl. Pigment Red 23, C.I. Pignent Red 306 C. 1. Pignent Red 31, C.|I. Pignent
Red 32, C. |I. Pignment Red 37, C|. Pigment Red 38, C.I. Pignent Red 40,

C. 1. Pignment CRéd Bigment Rewl ghekt- IRef1lgment Redpp grient - Blaherg: Redc9),
Pi gment Red 48:2, [ Nt 4 R 8: Ri,g R l.
Pi gnent Red 9:11, ng{n?ngi ﬂ%‘én%oi?g%i f49&fn%él% r%eg?q&ed%g %‘%n% Rgd
Pi gnent Red 52 1¢. E_IPlgrﬁ’egtreREdReﬁ 53.1, RigmerFtl WﬂSRed: 37, Pﬁ:.gtnena gnent

Red 57: 1 Pig nt Re C, | i.gnen Red 5
203 e Gea R ol RgraloRedth: S0 BRneRt ReiTe G: T <Pt IMEBLR: oot
Red 63: 2 .5 C. RegRi ggrentr . %%x@élnﬂaae@il Ri.aepi gitedt f&H 22, @Jr. Bhgﬁi@ﬂﬁ: Red
83, C.I. Pignent Red 88 Pignent Red 90:1, CI. Pi grrent Red 97, C.I.

Pi gnent Red Red,2G. F.I. ﬁ’wntwi@zc -G. Ilegﬁ’érﬁed?éél 104 . eigmenpj gnent

Red 105, C. n | 5~ Pi g d 20
112, C.1. Pi ig}?%felnjtég ’ggdtlllgfb%&?t R%dg?r%htcg -dﬁﬁiﬁ?n‘é%%ﬁd glsgrre'nft' Bidhe Egz Cl.
Pi gnent Red maa 4G . IR phemént@aedlad, cCIl.. Pl@hgnerRed?ed 6L . Eighenki gnent
Red 149, C I, rrent Red 150, nent. Red_151, . . Pi grrent Red 166,

R B ot R e a1 BIBmeRE ReRAF 0 -0 | P BERERERAF B C- 6.1

Pignent 25 RedqhéAc Rel 4Bi.ament tRed:iifdncCrba FbgaENt . Bedpléﬁen@ Red
Pi gnent Red 178, C.l1. Pignent Red 177, C.I. Pi gnent Red 178, - C. 1. Pi gnent

Red 179, C. | 49PRgn€nt.REAINEOL Bed 5Pi:gneft IRe®@igmemt Ged 59 glnerq Red 187,

C 1 t R t 1 P l.
P girent “Red. EodRtRedE 32 hE I K 17 B ot SRBA S S
Pi gment Red 207, pCghenPige@nt7 Red @08, mG.dmerfi garmntssRed 2,09 €ibmeRignent

Red 215, C. | ment  Red 216, C. 1. nent Red 220, C. 1. gnent Red 224,
L Bl oo RREESE: - RERRER ReBE Gty Cely PLPRBRERERET D4aC- E |

Pi gment jRed 24gmeft! reHi AR Beq 2B4gment Red 64:1, C.I. Pigment Red
81:1, C.I. Pigment Red 83, C.I. Pigment Red 88, C.I. Pigment

Red 90:1, C.I. Pigment Red 97, C.I. Pigment Red 101, C.I.
Pigment Red 102, C.I. Pigment Red 104, C.I. Pigment Red 105,

C.I. Pigment Red 106, C.I. Pigment Red 108, C.I. Pigment Red

20 112, C.I. Pigment Red 113, C.I. Pigment Red 114, C.I. Pigment
Red 122, C.I. Pigment Red 123, C.I. Pigment Red 144, C.I.
Pigment Red 146, C.I. Pigment Red 149, C.I. Pigment Red 150,

C.I. pPigment 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

25 Red 172, C.I. Pigment Red 174, C.I. Pigment Red 175, C.T.
Pigment Red 176, C.I. Pigment Red 177, C.I. Pigment Red 178,

C.I. Pigment Red 179, C.I. Pigment Red 180, C.I. Pigment Red

185, C.I. Pigment Red 187, C.I. Pigment Red 188, C.I. Pigment

Red 190, C.I. Pigment Red 193, C.I. Pigment Red 194, C.T.

30 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

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,



7 C. 1. Pignent Red 255, C. I. Pigment Red 264 and C. 1. Pignent Red 265;
.C.I. Pignent Blue 15, C.I. Pignent Blue 15:3, C. I. Pignent Blue 15:4, C 1.
Pigment Blue 15:6 and C.I. Pignent Blue 60; S C |I. Pignent Geen 7 and C. I.
Pigment Green 36; C. 1. Pignent Browmn 23 and C. 1. Pignent Brown 25; and C.I.
Pigment Black 1 and C.I. Pignment Black 7.7These organic pignents may be
purified by sulfuric acid re-crystallization, solvent cleaning or a

conbi nati on €0 It-hBigwenbeRede22se.C Exakplomensf Redo? garaed § give R gmegitude
titani um oxi d 2%%r,i um sul fate, cal cium carbonate, zinc white, |ead

sul fate, yelTow'l"édd, zinc yellow, red iron oxide (red iron oxide (II1)),
cadm um r ed, cultt.r 2agmene, BPugssEanc bl uepigiemiriBInd 5 9xd de .gr.eeigmeehal t
green, anber, _titanium black,, synthetic _iron black_and, carbon black. In the
present i nveBliSnlotAe Abbver BFRERT By Hentsangnd- I nof MRt Rl may be

used al ong o ifN GARRIAAL QR erPl7 MY & IO gl &RPeAtdME! ¥, Or both may be
used in 20 conbi nati"on. For exanple, one or rbre organic pignents are

preferably uSed.t®ifbmemntpiBusivwgy 2n@ndvs .dr. Rirgmesrtydrawn @ gmend and/ or
carbon bl ack are pr.eferably used to a_.bl ac tri.x..In the present

i nvention, t eISunglz%‘?n%f éﬁcpcair talné g:r'rEZS Pdfg“{eﬁg: @garﬁg‘nﬂ may be optionally
modi fied by a pol ynmpesbedoganidpegnEngephes befplher Pod wyesu Lseei ¢ adtedi fy

the surface of the particle of the pignment include polyners disclosed by
JP- A 8- 259876 Cafd YE&RAe i@ ISR -aBR IVahite FEAHES Ahd MRS °F or

di spersi{g a plgaRyH 3ol Jde present invention, optionally, the colorant
may be used 1 n conjunction wth a dispersant. The above dispersant is, for

exanpl e, a cati oni Exampiiesndt,inmrgamic pigmphal yhetudsit i tconiest asddieqr
barium sulfate, calcium carbonate, zinc white, lead sulfate,
vellow lead, zinc yellow, red iron oxide (red iron oxide
(ITI)), cadmium red, ultramarine, Prussian blue, chromium
15 oxide green, cobalt green, amber, titanium black, synthetic
iron black and carbon black.

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

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

In the present invention, the surface of the particle

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

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

The above dispersant is, for example, a cationic,
anionic, nonionic, ampholytic, silicone-based or

fluorine-based surfactant.



»

fluorine-based surfactant. s Exanples of the above surfactant include

" pol yoxyet hyl ene al kyl ethers such as pol yoxyethyl ene | auryl ether,

pol yoxyet hyl ene stearyl ether and pol yoxyet hyl ene ol eyl ether;

pol yoxyet hyl ene al kyl phenyl ethers such as 5 pol yoxyet hyl ene n-octyl phenyl

et her and pol yoxyet hyl ene n-nonyl phenyl &t her ; pol yet hyl ene gl ycol diesters

such as polyethy!gg &ggol aF%QUS%E§ §§§F?|e§ghg Fgg§uglycol di st ear at e;

sorbitan fatty aci ers y acl yesters tertiary am ne
nmodi fi ed pol puuybhgzaehylané dUkpdlepgidnd enehi ag mes yokyesthsligrfe aatiaglls are
avai l abl e on the nmarket under _.the trade nanes of KP of Shi n- Et su Chemi cal ,

Co., Ltd.), PBPGFloRCLEP*RESEVIRRSCREFPEAT E5DeT RT) PORYREY bt SRskem

Products Co. o7LiA. )ethe&/éggtgq o&?@t%‘l@h@pgﬂklyﬁbh%?ﬂ/l @w@&als%cﬂ N ),
Fl orade (of Sunitono 3ML 15 Guard and Surf lon (of Asahi

d ass Co.5 Lpdlyoxmespyﬂb;nla pobctBthenefrh @tm&gaanmpowmrwﬂar@a (of
Seneka Co., Ltd. % Eh%s Eactan gg& beeus hogl e|n conB}Q%tlon

of two or nofe® N%p ﬁognt thePSurfactant’ |§ era8F§ 56 ng 20 or

| ess by wei ghblyeenelpnef gugbby Qillau2dtpakhs @blwt@@uen@a@qqzm 100 parts
by weight of the colorant. - (B) alkali-soluble resin Any alkali-soluble
resin may bedih§E@azateneSOEbLIRA fatdsl oL pEERRST faHy &Fé@eﬁ? ihk8Ati on i f

it serves grt_gge@%r@,yf %rftfisrgoa%mt m@a)lfa g%ag%@et&@metcsyh I

devel oper, cular preferably an al kali is used in
t he devel Q)pnpnﬂysthplehealrmmew f iThesre Sprﬁalqtanba gureogeaslableion phef er abl y

an aIkaIi-squbke 30_resi ving a_carboxyl_g articul arly.preferably
a copol ymer "¢t 6 Beu?%?ﬁﬁﬂga%t snaE§Fb8§y% &Hﬂ%hégn 55 n§£ %658&yner
herei naf t er) cef. , anc @t hylmiyaaldw (BisRyoe féiesl chEiEar cBavingd af, leasp one
car boxyl group (to be referred
(of Tokem Products Co., Ltd.), Megafac (of Dainippon Ink and
Chemicals, Inc.), Florade (of Sumitomo 3M Limited), Asahi
15 Guard and Surflon (of Asahi Glass Co., Ltd.), Disperbyk (of
BYK Chemie Japan KK), and Solsperse (of Seneka Co., Ltd.).
These surfactants may be used alone or in combination
of two or more.
The amount of the surfactant is preferably 50 parts
20 or less by weight, more preferably 0 to 30 parts by weight

based on 100 parts by weight of the colorant.

- (B) alkali-soluble resin -
Any alkali-soluble resin may be used as the
25 alkali-soluble resin in the present invention if it serves
as a binder for the colorant (A) and has solubility in a
developer, particularly preferably an alkali developer,
which is used in the development step of a color filter
production process. It is preferably an alkali-soluble
30 vresin having a carboxyl group, particularly preferably a
copolymer (to be referred to as “carboxyl group-containing
copolymer” hereinafter) of an ethylenically unsaturated
monomer having at least one carboxyl group (to be referred

to as “carboxyl group-containing unsaturated monomer”



to as "carboxyl group-containing unsaturated nononmer" 9 hereinafter) and

- ot her copol yneri zable ethylenically unsaturated nononer (to be referred to
as "copol yneri zabl e unsaturated nononer" hereinafter). Exanples of the

car boxyl group-containing unsaturated 5 nononer include unsaturated
nonocar boxyli ¢ acids such as (nmeth) acry$ic acid, crotonic acid,
a-chloroacrylic acid and cinnam c aci d; unsaturated dlcarboxyllc aci ds and

anhydri des hﬁéﬁé@ﬁf§ﬁéh asdmeitdies &@P@1ﬂmﬂnya§h%ﬂnﬁﬂhxﬁ?n#QQhﬁMc aci d,
| taconi ¢ aci dnshkggg 8%@%%"&0%& ety ;Q g{ | ng&g%&%aﬁﬁgyd“ de

and nmesaconi ¢ aci unsa ura yca oxy T¢ acid ree or nore

car boxyl grouﬁSatamdtaﬂhmdmbdes”themedhafmmﬂo I (meth) acryl oyl oxyal kyl ]

esters of a polycarboxillc ac haV|qutmo or nore carbox% groups such as
ns

mono[ 2- (et h) acr yl BYFBR stsrfgfflr cCF FRPRY hgFopp-containing turated
monol 2- ( reet hbnaﬁamtaeyhaﬂ%layu@attmia%tea n@%d@%wﬁwaﬁfasvls%ﬁ & a

pol ymer having a carboxyl group and a hydroxyl group at both term nals such
as co- car boXypohyeapydliacaoing@, romdg(areichpaddy| @t ehl @udaotyt hesa ichabdxyl

group-contai ni.n at t 0 es | oyl sycci nat e
and nono( 2- Scr%ﬁoy%of%%?h?ﬁfaﬁyﬁala e é%gd%%x9§d%% %ﬁi%HQ ¥§§B¥e§ Stnder
the trade nagRerebfMdSHQ samdMe D400 i(Df mhoagesenhy@pide | tRilinarieapeati vel y.

The above carboxyl  group-containing unsaturated 25 nononers nmay be used
al one or in ¢BABPRAEI 8F16F kG COR1rpPERYIBigen &4 tdRAME CESHIneri zabl e

unsaturaed ERREEREA i kNGhikder3HRMANKC mElsBHorG UTRRURAS IiCh rene,

a-met hyl'styrene, o-vinyltolfuene, mvinyltoluene, p-vinyltoluene,
p- chIorostyrpnéycerbekhdiysayddﬁehasﬁng}nhrhexystmpeaepapbmxyhongUpsene,

LY Do P EE o RETEY LY GeLler, o XY pegeet
of a polycarboxylic acid having two or more carboxyl groups
such as mono[2- (meth)acryloyloxyethyl] succinate and

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

Out of these carboxyl group-containing unsaturated

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

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

30 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; unsaturated imides such as



et her and p-vinyl benzyl gl ycidyl ether; indenes such as indene and
- 1-met hyl i ndene; unsaturated im des such as 10 nal ei mde, N phenyl nal eim de
and N-cycl ohexyl nal ei m de; unsaturated carboxyl ates such as net hyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl (neth)acrylate, i-propyl
(meth)acrylate, n-butyl (neth)acrylate, i10Obutyl 5 (neth)acrylate, sec-butyl
(meth)acrylate, t-butyl (neth)acrylate, 2-hydroxyethyl (neth)acrylate,
2- hydroxypromyﬂe@meﬂﬁ)aNrph&n@lmslﬁy@ﬂ@ﬁyQP@pW ngﬁﬂhﬁﬁMimﬁLﬁkmlde,
2- hydr oxybut r dr.oxyp h) t

¥PS gﬁ%glgﬁ)xg%kﬁgylgtg% Q%%hé%%%hcr 1 (%%BXQ%A%ylate

4- hydr oxybuty acr al’l I"at'e

(neth)acrylaéehyQYGhehhxaerHatb)a@rp&@@ql nhemmlacﬁwﬂbhkacmwpﬂdpyl
2- met hoxyet hyl (neth)acr Iate yﬁhenox %E% nmet h) acr Iate
met hoxydi et hyM&r8) §F Xéﬁ ¢ mBr kP& HaRrEri étti%e gl yco

(met h) acryl at ﬁeti‘#a@??ﬂﬁ’éépr QRW- %ﬁ%y@ﬂ V&R 1 @%tﬂg;)l@c‘treyl Agutyl
nmet hoxydi propyl ene glycol (nmeth)acrylate, isobornyl (neth)acrylate

d|cyclopentadm@hyDaGWEﬂhﬁacrﬁlQwéroxyeﬁﬁwﬂo%yﬁghﬁﬁ@ﬁwﬂwﬁﬁopyI (nmeth)acryl ate
and glycerol neth C yI n rate car boxyl ates 20
such as 2- anlnogpﬁ FYPHEPH?aérfﬁg?%C§%1§' t% ?@Lln%%?ﬁ§1 al(math)acrylate

2- anlnopropykméﬁnbahagnmtanez hgﬂdbmgbhxyanum@mmg@ﬂryamgkh)acrylate

3-am nopropyl _(neth)acrylate and 3-di net hyl am nopro nmet h) acryl at e;
unsat ur at ed ér?ﬁﬂé?ﬁYPHFHéxJW§F€§a§6&Ha§§ gy EiYayIox, h)acryl ate; vinyl
cyan de onpouats) suehiaee, (ERYPhAGmA Nl & o ‘Héh»%ﬁ crylonitrile and
vi nyl i dene cyanid nsat urat ed am des suc (met h) acryl am de,

a- chl or oacr yl(aeicié agmyr LRE2- hyghcd ohetdyyl @ﬁﬁhhpacwﬂbaﬁld@hgnmhnﬂ
Vinyl benzoatBECAERPUPALSs”arMerEoauan TS (R SEomA et ner . Vil ot hyl
et her and al bybhghysi@yhyl (meth)acrylate, methoxydlethylene glycol
(meth)acrylate, methoxytriethylene glycol (meth)acrylate,
15 methoxypropylene glycol (meth)acrylate, methoxydipropylene
glycol (meth)acrylate, isobornyl (meth)acrylate,
dicyclopentadienyl (meth)acrylate,
2-hydroxy-3-phenoxypropyl (meth)acrylate and glycerol
mono (meth)acrylate; unsaturated aminoalkyl carboxylates
20 such as 2-aminoethyl (meth)acrylate, 2-dimethylaminoethyl
(meth)acrylate, 2-aminopropyl (meth)acrylate,
2-dimethylaminopropyl (meth)acrylate, 3-aminopropyl
(meth)acrylate and 3-dimethylaminopropyl (meth)acrylate;
unsaturated glycidyl carboxylates such as glycidyl
25 (meth)acrylate; vinyl cyanide compounds such as
(meth)acrylonitrile, a-chloroacrylonitrile and vinylidene
cyanide; unsaturated amides such as (meth)acrylamide,
a-chloroacrylamide and N-2-hydroxyethyl (meth)acrylamide;
vinyl carboxylates such as vinyl acetate, vinyl propionate,
30 vinyl butyrate and vinyl benzoate; unsaturated ethers such
as vinyl methyl ether, vinyl ethyl ether and allyl glycidyl
ether; aliphatic conjugated dienes such as 1, 3-butadiene,
isoprene and chloroprene; and macromonomers having a

mono (meth) acryloyl group at a terminal of a polymer molecular



et her; aliphatic conjugated dienes such as 1, 3-butadi ene, isoprene and

-chl oroprene; and nacronononers having a nono (neth) acryloyl group at a
term nal of a polynmer nolecular 11 chain such as pol ystyrene, polynethyl
(meth)acrylate, poly-n-butyl (neth)acrylate and pol ysil oxane. These

copol yneri zabl e unsat urated nononers may ihe used alone or in conbination of
two or nore. 5 The carboxyl group-containing copolyner in the present

i nvention i schaghesalhy ad @eNgistyefen,0 ded ymeftaryrle d et s cryelartoxy |

gr oup- cont ai ni ng copol yner %ié" herei nafter) %T (bl) a carboxyl
grpup-contaiﬁpﬁy‘ﬁﬁ oyl ﬂat( _r%ﬁﬁ%latébﬁ55%é¥& Xﬁﬁﬁﬂ#@ﬂqu; (meth)acrylic
acid as an essenti ghel@ ddjS BHhEM z AN ORELENRE GAhoh SRS s ARE, KO MRRWN
selected from the group consisting of

mono[ 2- (et hrdengl eyl dxy eompinafdem aife taigd ormmsareboxypol ycapr ol act one

t | at d | - | i t
Tononer - Shi oct ed f PAR AR 300Re beBRE: ARG YO FRRL T RELHEREEE | e
met hyl (et Bhaehyliahe i s2 phedreeapdihyl copellmeer yitat @e aldfgrred to as

(meth)acrylate, benzyl (meth)acrylate, glycerol mono(neth)acrylate,
pol ystyrene NMEEESRFNINBECHRACOPERYREPAYFORRL AR y(Bt )k r’f’e?dﬁ}m%?é?) of0

Il lustrative I e 1%94¥J I - il BVAYE=Ts tBl)

i ncl ude a coé%ﬁgggr%%?ﬂ%?ﬁglﬁéég ryIFgaggﬁgﬂgﬁgﬂﬁg?ﬁ§?g?ﬁgﬁﬁ§acrylate,

copol yner of cofpenientacopiprd sdeiad (@edt erwaptl iometdi)dharsylat esssopolainer  of
(meth)acrylic_acid.and 2-hydroxye | th)acryl ate, 25 copol r._of

(ot h) actd 1 EngEed it S Mo Y e R pak rA By PR e a8 T
(nmeth)acryl at@e gapRpy@hsdfstieids) acrylic acid, nethyl (neth)acrylate and
pol ystyrene macronononer, copolymer of (meth)acrylic acid, nethyl

(et h) acr yl afiengde -goeFrearyy hastlieaeaptatld swecigiidormdd 30 copol ymer of
(et h) acrylbqéﬁyﬂ$xJ§%YQQaﬂfgﬁgyégﬂé”ﬂgféﬁggkh)acrylate and (b2) at
least one copolymerizable unsaturated monomer selected from

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

20 Illustrative examples of the carboxyl
group-containing copolymer (Bl) include a copolymer of
(meth)acrylic acid and methyl (meth)acrylate, copolymer of
(meth)acrylic acid and benzyl (meth)acrylate, copolymer of
(meth)acrylic acid and 2-hydroxyethyl (meth)acrylate,

25 copolymer of (meth)acrylic acid, 2-hydroxyethyl
(meth)acrylate and benzyl (meth)acrylate, copolymer of
(meth)acrylic acid, methyl (meth)acrylate and polystyrene
macromonomer, copolymer of (meth)acrylic acid, methyl
(meth)acrylate and polymethyl methacrylate macromonomer,

30 copolymer of (meth)acrylic acid, benzyl (meth)acrylate and
polystyrene macromonomer, copolymer of (meth)acrylic acid,
benzyl (meth)acrylate and polymethyl methacrylate
macromonomer, copolymer of (meth)acrylic acid, benzyl

(meth)acrylate and glycerol mono(meth)acrylate, copolymer



»

pol ystyrene macronononer, copolynmer of (nmeth) acrylic acid, benzyl
"(nmeth)acryl ate and pol ynet hyl nethacryl ate macronononer, copol yner of
(meth)acrylic acid, benzyl (neth)acrylate and gl ycerol nono(neth)acryl ate,
copolymer 12 of (neth)acryllc acid, styrene and 2-hydroxyet hyl

(et h)acryl ate, copol yner of (neth)acrylﬂ@ aC|d 2 hydroxyethyl

(met h)acryl ate and neth Iate )acrylic acid,
2- hydroxyeth?F ém?ﬁgf éXﬂéFaPE g EKEROF F ﬁf é?%n%g'polyner of
(meth)acryli ¢gnachflacsi,yaeae, «bophongkmaleiida) ae@thezxébldc nmet h) acryl at e,
copolymer of (nmeth)acrylic acid, 2-hydroxyeth (meth)acryl ate, benzyl

(neth)acryla?ehﬁﬁEOXﬁGFyyﬂyK@ﬁéhhﬁ§FM ﬁén@ﬂd é@p@VQNémeéﬁ)€#§WHﬁtﬁoryI|c
acid, 10 2- h%QﬁBf%ﬁEpygf( mmge 5/,%&8 pwy& &gﬁ te polymethyl

(neth)acryla I ononomnmer, copo ( et Cid, styrene,
N—phenylmﬁleumbdh abepzyte éﬁﬂtphanyylamethmdcgyyaeéolcmpna@ﬁmhhkﬁtrylate
copol yner (neth)acrylic agld 2- h droxyet h net h) acryl ate, 15 styrene,
N—phenylnalelﬂ?HE)aﬁﬁgﬁ}F e h)ﬁEY?? Ee %nﬁhe%89§§§?F neenaBHoRBneer

copol yner of ( ﬁ@?h?&cﬁ%i&kbc é%?@lymérhﬁgrQmEEBWXErQEEEhb%%Gy|ate styrene,
N- phenyl mal ei m de, phenyl )acryl ate and pol ynethyl met hacryl at e

macr ononomner 2 -bygobyrethyf (mﬁth)agryﬂﬁﬁeacbénZYZO meth)acrylate and

monol 2- (et Ny ac YL GYLAXELINL SUGRLDALEe RGN o TRLDLAGEAL LS, andyg! yoero

nono( et h) acry copol'ymer o net h
acryl oylaxyetp hMHiSdEQEﬂhye (Beyheaerylbcphenghagt ei( medh)a&e}yalaltyél
(meth)acryl ate nmet h)acrylic acid,

monol 2- (nethyaéy§gg ixy@?ﬁp ?gaziﬁﬁst@aC§PvP@ﬁ@er NSpREAYMeAl &ifni de and

benzy| (nEthXQEEM?§E§y1§epQEX59rsQ&reﬁgEtNlﬁﬁEﬁ fadifhide, benzyl
nmono| 2- (met h) acryl oyl oxyet hyl ] Succi nate, styrené,

(meth)acrylate and glycerol mono(meth)acrylate, copolymer
of (meth)acrylic acid, 2-hydroxyethyl (meth)acrylate,

15 styrene, N-phenylmaleimide, phenyl (meth)acrylate and
polystyrene macromonomer, copolymer of (meth)acrylic acid,
2-hydroxyethyl (meth)acrylate, styrene, N-phenylmaleimide,
phenyl (meth)acrylate and polymethyl methacrylate

' macromonomer, copolymer of (meth)acrylic acid,

20 mono [2- (meth)acryloyloxyethyl] succinate, benzyl
(meth)acrylate and glycerol mono (meth)acrylate, copolymer
of (meth)acrylic acid,
mono [2- (meth) acryloyloxyethyl] succinate, styrene,
N-phenylmaleimide and allyl (meth)acrylate, copolymer of

25 (meth)acrylic acid,
mono [2- (meth) acryloyloxyethyl] succinate, styrene,
N-phenylmaleimide and benzyl (meth)acrylate, copolymer of
(meth)acrylic acid,
mono [2- (meth) acryloyloxyethyl] succinate, styrene,

30 N-cyclohexylmaleimide and allyl (meth)acrylate, copolymer
of (meth)acrylic acid,
mono [2- (meth) acryloyloxyethyl] succinate, styrene,
N-cyclohexylmaleimide and benzyl (meth)acrylate, and

copolymer of (meth)acrylic acid, w-carboxypolycaprolactone



»
30 N-cycl ohexyl mal ei m de and allyl (neth)acrylate, copolynmer of
(meth)acrylic acid, nono[2-(neth)acryl oyl oxyet hyl ] succi nate, styrene,
N-cycl ohexyl mal ei m de and benzyl (neth)acrylate, and copol ynmer of
(meth)acrylic acid, w carboxypol ycaprol actone 13 nono(neth)acryl ate,
styrene, N phenyl mal ei m de, benzyl (nethpacrylate and gl ycerol
nono( et h) acryl ate. The copol yneri zati on anobunt of the carboxyl
gr oup- cont ai mong (masht arayédtevnengrens, t Ne phanlydmgll e5 mjideu p-beorztydl ni ng

copol ynmer is,pr r abl to 50 % re ref bl 0,to 40 wt % When the
above’ copol yiBFE e FRH aBRuaRR PLvEkaPreropRd g ARE YIRS ol ubi 1 i ty I an
al kali devel oper phethepobiménedat 2dhabhéinceBsi thyecaenpagiti on may | ower
and when the copol ynerization amount is larger than 10 50 wt o0, the

sol ubi lity i@aranpafREFpigénE| vpeprtyratrd MEBPEETrOAD §88sicEROXYdnpositi on
may beco t 1 gh. ;a:res . g¥¥§' i | $ devel o with an
al kal i dg§e|§%8§? ?ﬁ%égégﬁggegb#g§2@g%3§é¥éﬁ§90 %$6§3¥Léosﬁﬁ§fr§§geand t he
film surfacpreferhblgollor ed kayerimayWhen rohghebede dSpdhemeeightiamer age
nmol ecul ar weight in,terns_of | ystyrepe (1o be referred,to as "Mv',

ner of nai t er) SHEHEEr 43 B3O BBReAl FoR chEOAPbUPALRGY( S er bERNY

sol vent: teggqaydpetub@ninefobbginbkalbasat vbheseRsinile tBRpBEEEERH
invention is preferably 3,000 to 300,000, nore preferably 20 5,000 to

100, 000. ThemavrisstemaafageemthecePrelyiee ghzat ko emesingf 1s deingsryEBaR (to be

referred to " h" reinafter)., & u |, per tj,on [ gr aphy
(GPC, eﬂuoti nggsw%e%{}‘:g S(%le rlalr?Lyt)(}’r g?ﬁar%a%@%%?%eheg’eea C%ﬁrlnggé%hueb %g'ﬁ%g?% in the
present 25 iagasitoneiconprederiad nay, R8fbre 60, Eh . nvLa preafidrtgbwien5, 000
to 25,000. In the present inyeg%%on, by using this_alkali-soluble resin
havi ng speci Fi'¢ RASL RO oL § '%E%QRgééﬁ§#%PFbalkall developer, the

colored layer may fall off from the substrate and the film
surface of the colored layer may be roughened.

15 The weight average molecular weight in terms of
polystyrene (to be referred to as “"Mw” hereinafter) measured
by gel permeation chromatography (GPC, eluting solvent:
tetrahydrofuran) of the alkali-soluble resin in the present
invention is preferably 3,000 to 300,000, more preferably

20 5,000 to 100,000.

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

25 invention is preferably 3,000 to 60,000, more preferably
5,000 to 25,000.

In the present invention, by using this alkali-soluble
resin having specific Mw and Mn, a radiation sensitive
composition having excellent developability is obtained,

30 thereby making it possible to form pixels and a black matrix
having a sharp pattern edge and difficult to produce the
residue, stain or film residue on the substrate and light
screening layer of an unexposed portion at the time of

development.



»
conposition having excellent developability is obtained, 30 thereby making
it possible to formpixels and a black matrix having a sharp pattern edge
and difficult to produce the residue, stain or filmresidue on the
substrate and light screening |ayer of an unexposed portion at the time of
devel opment. 14 The Mv Mh ratio of the afkali-soluble resin in the present

i nvention is preferabl to 5, ., nor ef erab . In the present

i nvention, the abo a%VéM? E%Fh%l%g Eﬁ? {% i%aﬁoﬁﬁbﬁgeaeﬁFBnénoF hey,
conbi nat i on Pret¥Rt OintBAhLionThe phBEALaBI tbetalgalmO§e|§9é§e£§§19 in the
present invention is preferably 10 to 1,000 parts by wei ght, nore

preferably 200t%-500 parts by wei ght based on 100 parts by weight of the
o A o punefia | 6 APUBLL O Dend 0oa! KBhL- SBLUD. €1881 Db BTB! | o

than 10 parts by wel vel opabf I Tty may Fower, or a starn or the
film residUEesnysheaprDQUﬂﬁﬂiaﬂxnhecsubsit@hblaadlbmgbﬁ sapeeni mgrel ayer of

an unexposed portion. Wien th Iar er. than 1, 000 parts b

wei ght, the concent PaEHIYY O&hEggoﬁ}f%th 1t’}é]c‘?)nrée’ssJrréllé’t g@l Qr‘F%WéIV\hereby
it may be dliﬁvgﬂtioﬁolsaﬁbéeaﬁabm i@rgstlc@b@rpgﬁaglby fEignthigotel m -
(© polyfunctional nononer The po yfunctlonal nononer 1n the present

i nvention 29r$§e§ahﬁﬁoh@rt¢wﬁﬁQK?QEMﬁ(hY'W@ﬂehﬁobﬁﬁéﬁl@abﬂéounéatarbYed
bonds 11 the,gpLeeube: (FEARlEs AL (he PUhMLNGALonak, pngReEyLncl ude

dl(neth)acryy an al ene as et éné gl ycol and

propyl en® glabb&lldsémﬁbhéaﬂéshﬁt es ehadldd pnhyxahbybamesgbycablgmh as

pol yet hyl ene gl ycol _and. po ropyl ene_glycol; poly(nmeth)acryl ates of a

pol yhydric & %%%bldﬁ&@FHBaélEFtKDW@Yh}BWS%yIOﬁréuﬁ aéﬁdoalEéFbS%}Wic aci d

modi fied progdugtgut el Lok SHEBUBSA BrY ¢8El Bubstrate and light screening
layer of an unexposed portion. When the amount is larger
than 1,000 parts by weight, the concentration of the colorant

15 Dbecomes relatively low, whereby it may be difficult to

achieve the target color density of a thin film.

- (C) polyfunctional monomer -
The polyfunctional monomer in the present invention
20 is a 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
glycol and propylene glycol; di(meth)acrylates of a
25 polyalkylene glycol such as polyethylene glycol and
polypropylene glycol; poly(meth)acrylates of a polyhydric
alcohol having 3 or more hydroxyl groups and dicarboxylic
acid modified products thereof such as glycerin,
trimethylolpropane, pentaerythritol and dipentaerythritol;
30 oligo(meth)acrylates such as polyester, epoxy resin,
urethane resin, alkyd resin, silicone resin and spiran resin;
di (meth)acrylates of a polymer having a hydroxyl group at
both terminals such as poly-1,3-butadiene having a hydroxyl

group at both terminals, polyisoprene having a hydroxyl grour



trimet hyl ol propane, pentaerythritol and dipentaerythritol; 30

ol i go(neth)acryl ates such as pol yester, epoxy resin, urethane resin, alkyd
resin, silicone resin and spiran resin; di(neth)acrylates of a pol yner
havi ng a hydroxyl group at both term nals such as poly-1, 3-butadi ene havi ng
a hydroxyl group at both term nals, pol §6soprene having a hydroxyl group 15
at both termnals and pol ycaprol actone having a hydroxyl group at both
termnal s; adHl PeEB[ Rermehf)saend| BYLYesPrRYRFERBSpRaVEANg euhysiropiydse

pol yfuncti on n 5 th crylates of a polyhydric al cohol
havi ng 3 or ﬁ%?gﬁ ﬁ§§§§§9Itg?@%géﬂghdgagcarboxylic acid nodi fied products

t hereof are priefé?rétlethiaexeiplilbkedthyl{phosphwkel. propane triacrylate,

trimethyl ol propane_tringthacrylate, _pentaerythritol triacrylate,

pentaergthrftof fﬁuTr$ﬁe€%%%¥y?%f%?$ﬁ%ﬁf%%¥;tW?P?ﬁ?rﬁetragcrylate,

pent aerytshri b8l yigbtANBERREEYEBLSE adp@gjﬂlﬁf‘&fi/é hnidMo1 REYE A8CE Wrah8re
[

di pentaerythritol pentanethacryl ate, pentaerythritol hexaacrylate,
di pent aer yt hry@upxyhegnaepPhaeng| di cazhaxydigoandd megiddedt ogodactise

follow n 1 I | =

o cpocoap Bl @ PEsBtte s P s chbonst e DL e epers

C- CH20C0CH2 R ey ( 4 e CHR OTREERY R0 L OH3pafat tefimehaaeryliaitaet hyl ol propane
triacryl ate, entaerythritol triacrélate and digentaerythritol

20 r
hexaacrylatéP%?Eg$5YF ELFQt ST hREF¥LRER hRERFEETYREY 15Povi de a col ored
llayer hay ngcexaetheplyshtenobnaRdr§uht2681 tetraacrylate,

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

15 formulas (3) and (4).

CH,0COCH=CH,
CHZ==CHCOOCHz—C—CH,0COCH,CH,COOH (3)
CH,OCOCH==CH,
g
CHs CHa0COC==CH,

CHFCCOOCHz—(IZ—CHzococHchzCOOH (4)
CH,0COC==CH,
CHs

out of these, trimethylolpropane triacrylate,
20 pentaerythritol triacrylate and dipentaerythritol
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 and light screening layer of an unexposed
25 portion.

The above polyfunctional monomers may be used alone



snoot hness and rarely produce a stain or the filmresidue on the substrate
and |ight screening | ayer of an unexposed 25 portion. The above

pol yfunctional nmononmers may be used alone 16 or in conbination of two or
nore. The anount of the polyfunctional nononmer in the present invention is
preferably 5 to 500 parts by weight, noréé preferably 20 to 300 parts by

wei ght based on 100 parts by 5 weight of the alkali-soluble resin (B) . Wen
t he anount oPT LReCPBPyRAREPFORAI CHONSFEMOrS -smal l er than S parts by wei ght,

the strength and s¢pfaGR.SI0OERIRSSo gf{lﬂéﬁehﬂ%dﬁp};ﬂ iﬁ%ﬁ ??L_EEHBV ate
h p ght, al ka

and when the anmount 1s [arger than 500 parts by wel

devel opabi | i ipvenyibowes, poefargbadiynSotot O 010 afritlsmbrye siedigd tnayndae pr oduced

on the substrate and.light, s eni ng_ l.ayer .of .an _unexpos portion, In the

pr esent inveﬁf?gﬁFagﬁg gglg?uﬁéfﬂ§ﬁggs#B%gﬁgﬁhqn%?%%f6§%§%Pnp85ﬁﬁiRXtion

wi th a noofwaeghenat tR¥TKalihaslngdleneepahy B i Zalthéen Wisabmoanedobond. 15
Exanpl es of the above nonofunctional npnomer include the above carboxyl

gr oup- cont ai ARAPUREEING Bt R IPREFEES BneMaddssl YReRiZapresdnsueighted
oo : :
MoNoner s e”“gﬁ%%%ﬁ%%%%@ﬁ?@&@ﬁ%%@éﬁh?e%& o"fblcﬁfr@éi ég)laa}&r ma

(et h) acryl oy vi nyl pyrro one, vi nyl-e-ca ol actam and
commer ci al | ydéfeavarbhabl endhatd) e adeunanmgsol afoaygosean Godarpaalt sl bgustry
Co., Ltd.). These, nonof unction nonorer s may be used alone qr in ‘
Conbi nat bn BELBRb: oF LEBT . ASHEL GHERRITLY T TRt FoRSR L BRORBE i s
preferahbly 9@iwh%-e5ikhassmafobe pielacabl ¥nSenwt ¥z tehtleshdbasemton the
total of the polyfunctional nononer and the nonofunctional nonomer. Wen

the amount ofcrRenifBndAYREt Pnar HBREREFSHAsPPALgOn -than 90 wt % the
strength and surfage ,smoatngss .of, 418 9Pt 2aed ¢9aned ; LA%S" nBRYne RECOM®

unsati sfactory.
may be used in combination with a monofunctional monomer

having one polymerizable unsaturated bond.

15 Examples of the above monofunctional monomer include
the above carboxyl group-containing unsaturated monomers and
copolymerizable unsaturated monomers enumerated for the
above alkali-soluble resin (B), N- (meth)acryloylmorpholine,
N-vinylpyrrolidone, N-vinyl-g-caprolactam and commercially

20 available M-5600 (trade name of Toagosei Chemical Industry
Co., Ltd.).

These monofunctional monomers may be used alone or in
combination of two or more. The amount of the monofunctional
monomer is preferably 90 wt% or less, more preferably 50 wt%

25 or less based on the total of the polyfunctional monomer and
the monofunctional monomer. When the amount of the
monofunctional monomer is larger than 90 wt%, the strength
and surface smoothness of the obtained colored layer may
become unsatisfactory.

30 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



30 The total anobunt of the polyfunctional nononmer and the nonofunctional
nononmer 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 ght of
the alkali-soluble resin (B). Wien the total amount is smaller 17 than 5
parts by weight, the strength and surfacd7snoot hness of the colored | ayer
may deteriorate and when the total amount is larger than 500 parts by

wei ght, al kathagebcpapedily Welidhdy CbReftrengbhsand mugifadf smoophnesisdue may
be produced t i : L sed
portion. - (%fq%b ?§3?3?§5§%%§rg%ﬂg%%€%%l§§%§§§§P9§§%¥?Q§i53 %Eﬁgﬁgﬁbr in

t he present isvéatriger thancswobapastat byeastighne edkpdhiedevetlopbdildftgrred to

as "optical radical generator (D )" hereinafter) .selected fromthe grou
Cons ot i g oFed AOREEunG SpPEasm bE Bhe e lmhors Fheniry beLpramesd °UP

conpound o eppgseRteduB¥tihecabriel { g @rden iy da@r |ash enRe nent
(to be referred to as "optical radical 15 generator D2" hereinafter)

sel ected froweritdogr-oup consisting of a biinidazol e conpound, benzophenone
conpound, thioxanthone conpound and ketocoumarin conpound. This optical
radi cal generator forns a radical capable of initiating the polynerization
of (O the pel yDyneiptdrall 2Gdiwedreyerandtidie -opti onal nonof uncti onal nonomner
upon exposure to radiation such as visible radiatjon, ultraviolet

radiation, far ultFa¢i PetcFhdPELCET, IERGFIRAT ot PUERNATSNT aFY S 1%0r ays.
In the appve LAEEUINRSa £ 1k a@R0od @ bonPeRidRlce bt Obel Ao 2P bl iRERE ’“o%lrt@&%lzie‘j or

cyclic alkyl group having 1 to 12 carbon atons represented by and R3

i ncl ude net hykdgceadpgerehgtor giluy, harpinpftey) mgledtest 6pph gregroup- but yl
C- ou

OroUD | L DU L3RG R50OUEH LR B LR MRS o
(1) and a compound represented by the above formula (2) and
at least one component (to be referred to as “optical radical

15 generator D2” hereinafter) selected from the group
consisting of a biimidazole compound, benzophenone compound,
thioxanthone compound and ketocoumarin compound. This
optical radical generator forms a radical capable of
initiating the polymerization of (C) the polyfunctional

20 monomer and the optional monofunctional monomer upon
exposure to radiation such as visible radiation, ultraviolet
radiation, far ultraviolet radiation, charged corpuscular
rays or X-rays.

In the above formulas (1) and (2), examples of the

25 linear, branched or cyclic alkyl group having 1 to 12 carbon
atoms represented by R*, R® and R’ include methyl group, ethyl
group, n-propyl group, i-propyl group, n-butyl group,
i-butyl group, sec-butyl group, t-butyl group, n-pentyl
group, n-hexyl group, n-heptyl group, n-octyl group, n-nonyl

30 group, n-decyl group, n-undecyl group, n-dodecyl 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,



30 group, n-decyl group, n-undecyl group, n-dodecyl group, cyclopentyl
group and cycl ohexyl group. Exanples of the linear, branched or cyclic alkyl
group having 1 to 6 carbon atons represented by R4, R5 and R6 include

met hyl group, ethyl group, n-propyl group, i -propyl group, 18 n-butyl

group, i-butyl group, sec-butyl group, t-Sutyl group, n- pentyl group,

n- hexyl group ¥clopentyl group .and cycl ohexyl grouB Qut, of fhe

substi t uent sPFER YReIEP Y gty L 8pPRR e ST P Yoy IRPUPRE ~ LY RITOBR ' and R6

and the subsiifugRtS E}Qrou%herpm%%ﬁ/l R [ SRITRAMEA Ryr-dRip aih R2,

exanpl es of the linear anched "or cycllc al koxyl group having 1 to 6
car bon atonscycﬁoh@dylnsuhmxy group, ethoxy group, n-propoxy group,

| - propoxy group, roup d A anpl es of .the

hal ogen atom i ncl u83 Plgne at %{rlﬁ%é f&%ﬁ?oﬁﬁgﬁgyﬁr@p rllgprteﬁgkter&

substi t ueht sof,or* t Re, mﬁerpy“i B! angd RY epdesenisabshy tRerandf B2, t IexX piiphgs of the
| i near, branched or cyclic aIkyI group having 1 to 6 carbon_atons include

met hyl 15 gr GFUPeLRPr eFESHSd Jbﬁbp?Pngoudax?mR%%%y?fg?%%pll%eﬁﬁtyI group
and t-butyl graupy Al Eeé%l98%9&&@?%@&%%&&&5@“&%8% Q:taljkﬁﬁlsrat%ﬂ\% type

of the substituents may be existent 1 n~each al kyl "group and each phenyl
group. 20 | ninkeéufder mlt@@md)grm@ ( BthoRYy igs-quref erahtogpaxymettodp, group,
et hyl group,

e L

group, ixgr Omycbmgrl@tspof fﬂ:hléuﬂ'l)alc@;re@u&tdﬂr Aer{1Ylded o e &0Em HIRUP,
n- heptyl grou n-octyl group, R3 is preferably a hydrogen atom nethyl

group, ethyl C§legpnenagodpyl group, i-propyl group or n-butyl group, and
R4, R5 and R6 are gaehopr gher %mﬁértgtt%ﬂrtgg?gratt%@ pHZEAY b hpup. ethyl

group, n- pl’Opy| group, I-pI’OQy
represented by R and R?, examples of the linear, branched
or cyclic alkyl group having 1 to 6 carbon atoms include methyl

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

At least one of these substituents or at least one type
of the substituents may be existent in each alkyl group and
each phenyl group.

20 In the formulas (1) and (2), R' is preferably a methyl
group, ethyl group, n-propyl group, i-propyl group, n-butyl
group or phenyl group, R® is preferably a hydrogen atom,
methyl group, ethyl group, n-propyl group, i-propyl group,
n-butyl group, n-pentyl group, n-hexyl group, n-heptyl group

25 or n-octyl group, R’ is preferably a hydrogen atom, methyl
group, ethyl group, n-propyl group, i-propyl group or n-butyl
group, and R*, R® and R® are each preferably a hydrogen atom,
methyl group, ethyl group, n-propyl group, i-propyl group
or n-butyl group.

30 Preferred examples of the optical radical generator
(D1) in the present invention include
1-[9-ethyl-6-benzoyl-9.H.-carbazol-3-yl] -nonane-1,2-
nonane-2-oxime-O-benzoate,

1-[9-ethyl-6-benzoyl-9.H.-carbazol-3-yl] -nonane-1,2-



or n-butyl group. 30 Preferred exanples of the optical radical generator
(D1) in the present invention include

1-[ 9-et hyl - 6- benzoyl - 9. H. - car bazol - 3-yl ] - nonane- 1, 2-

nonane- 2- oxi me- O benzoat e,

1-[ 9- et hyl - 6- benzoyl 9 H. - car bazol - 3-yl ] ifonane-1, 2 19

nonane- 2- oxi ne- Oac

1-[ 9- et hyl - nﬁ’@ﬁfgy §>x|;|‘m CRrBEEEP S y1 1 - pent ane- 1, 2-

pent ane- 2- oxurrqgoe@@uatsebelrz[o‘grletmyi -Gad1graayl -9 H.)- —@Eé’rhfb?rﬁé—-ﬁ,-zli ]-octan-1 -
5 oneoxi ne-O acetate, 1-[9-ethyl- (1:2 met hyl benzoyl ) - 9. H. - car bazol -3-yl ] -
et han- 1- oneoREREADSTRTLFEME -0~ hoeta

1-[9-et hyl - 1C%9ﬁ%#ﬁ%hb%n£ %éy% K ?Pakg%ﬁgzéiﬁﬂjyl] -octan-1-

et han-1| - oneoxi nme- etate
1- [ 9- et hys - 6ofEoZitet-0- rmieltyalﬂmenzoyl) 9. H. - car bazol - 3-

yl ] - et han- 1- gneqxi ne- oat

1-[9- n- but yI -16?[ Z-egt%w I"Be %hé(q%enc,ze?ryﬂaz'& -H3 qfigrbazol-3-yl] -

et han- 1- oneogitmignoibmla}e-@moe@fzda&@e optical radical generators (D1),
15 1-[9-et hyl - 6- (2- net hyl benzoyl ) - - car bazol - 3-y

et han- | - oneoXi-rhs- @téfb’é{‘ét éa'@eﬁéﬁﬁhhﬁﬂ@ﬂly &t erqaéﬁ!azﬁﬂg?aﬁb]v]e' opti cal

radi cal genery S 4 Yoy - one or in conbination of two or nore.
Qut of the opt%}h%a c}il) éee(raloe;%fégr staé( ‘D2), the 20 biim dazol e conpound is,
for exanpde, 1a [@Gramwrldsha(\m mgsattrﬂn@ﬂtylmwzwln -kt Slarrbepyesent ed by

'I[E;]:n}c)?lelsognt form%ndélz&n@e%% (%Fﬁ)e x&< NN (5-2) "I( NNNN (5-3)
1-[9-n-butyl-6-(2-ethylbenzoyl)-9.H.-carbazol-3-yl]-
ethan-1-oneoxime-0O-benzoate.
Out of these optical radical generators (D1),
15 1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl]-
ethan-1-oneoxime-O-acetate is particularly preferred.
The above optical radical generators (D1l) may be used
alone or in combination of two or more.
Out of the optical radical generators (D2), the
20 Dbiimidazole compound is, for example, a compound having at
least one main skeleton represented by the following formula

(5-1), (5-2) or (5-3)

A

)
A
o

R_NTN (5-3)
Examples of the biimidazole compound include

25 2,2’ -bis(2-chlorophenyl)-4,4’,5,5' -tetrakis(4-



25 2,2

2,2

2,2

2,2 -

- bi
- bi
- bi
- bi
- bi
- bi

bi s(2, 4-dichlorao
2,2' - bi s(2, 4262{ r PaRI

-bi s(2-chl orophenyl )-4,4",5,5" -tetrakis(4 20

et hoxycar bonyl phenyl ) -1, 2' -bi i m dazol e,

- bi s(2- bronophenyl)-4,4",5, 5 -tetrakis(4-

et hoxycar bonyl phenyl )-1, 2' - bi i m dazol e,

s(2-chl orophenyl )-4,4' .5, 5 -tetragRenyl -1,2' - 5 biinm dazol e,

s(2, 4- dlchloro hen 5, 5' etragphenyl -1,2' - biimdazol e,
s(2, 4eGhP?{V€ﬁr‘f é’%’?mﬁd 4285, %’ Wﬂaéﬁﬁ'@nyl 1, 2' - bi i mi dazol e,
s( 2- bboﬂﬂpﬂeaxb)rb‘}oﬂr Eie%ylt et4r aph%msl'-%e?erak% (g dazol e,

s(2, 4-di br omopheny

5 5'-tetrapheny| bi i m dazol e and

10

s( 2, 4eshvaba@b@pmé@@EP¥4)4l B/’ sbau@ud@gwényl 15 1, 2' - bii mi dazol e.

CUt of these_biim.dazal ,
2% bi s(2- oAt &1 OBBHGI T T SHELEY) it 4408 5 ~tetraphenyl-1,2 -
ethoxycanbonbhmheaahbléUZ' brrnrdazole

preferred apdim? a2 zolkes( 2- chl orophenyl)-4,4',5,5' -tetraki s(4-
et hoxycar bonyl phenyl)-1,2'-biim dazole is partrcularly 25 preferred. The
above bii m dazal ebdsrpodnds thrdyvd loxophleantl ) -gol4dbid,iXt'y- et rmpmwingeEnt , do n

produce fore
fully pronot

suc as an undi ssol ved product and a precipitate,

30 have 14 ghasensbliisV it pramdphiedly1gont, asts,, sand «de-aifHerBAUSE 2/ CUri ng
reaction in an unexposed portion. Therefore, the coating filmafter
exposure is ELéBAPRZ@1@ ded into a cured

15

20

25

30

2,2’ -bis(2,4-dibromophenyl) -4,4’,5,5’ -tetraphenyl-1,2"’ -
biimidazole and
2,2'-bis(2,4,6-tribromophenyl) -4,4’,5,5’ -tetraphenyl -
1,2’ -biimidazole.

Out of these biimidazole compounds,

2,2’ -bis(2-chlorophenyl)-4,4’,5,5’ -tetrakis (4-
ethoxycarbonylphenyl) -1,2’ -biimidazole,

2,2’ -bis(2,4-dichlorophenyl) -4,4’ ,5,5’ -tetraphenyl-1,2’ -
biimidazole and

2,2’ -bis(2,4,6-trichlorophenyl)-4,4’,5,5’ -tetraphenyl-
1,2’ -biimidazole are preferred, and

2,2’ -bis(2-chlorophenyl)-4,4’ ,5,5’ -tetrakis (4-
ethoxycarbonylphenyl) -1, 2’ -biimidazole is particularly
preferred.

The above biimidazole compounds have excellent
solubility in a solvent, do not produce foreign matter such
as an undissolved product and a precipitate, fully promote
a curing reaction by exposure with a small amount of energy,
have high sensitivity and high contrast, and do not cause
a curing reaction in an unexposed portion. Therefore, the
coating film after exposure is clearly divided into a cured
portion insoluble in a developer and an uncured portion

having high solubility in a developer, thereby making it

ghenyl 5,5 -tetraphenyl-1,2'- 20 biimdazole and
Pépﬁéﬁ%lPr&’Pﬁlenylé"‘lt & r'a'?pﬁen}letrfpi"erﬁilr Ti-dazol e are

ot

gn,natter
é Bangaﬁﬁﬁ8aF8 &t'i on by exposure with a snmall anmount of energy,



portion insoluble in a devel oper and an uncured portion having high
solubility in a devel oper, thereby making it 21 possible to forma

hi gh-definition pattern array having a predeterm ned pixel pattern or black
matrix pattern without an undercut. 5 -hydrogen donor Wen the biim dazol e
conpound is used in the present inventi@d, it is preferably used in
conbination with the follow ng hydrogen donor to further inprove

sensi tivity. PPEELIP&ENEOhFBEBgendBRoFeI 4815408 REFERATINEEREYa PR 18nBound
whi ch can prgﬁééﬁ@t@rﬂ)i%%ggﬁ{‘xéi%ﬂﬂ&ﬂq 'RAbEabx R Bk Jt¥BANG 1 Rhbkdazol e

conpound by exposure. ydrogen donor is preferably™a nercaptan conpound
defi ned her eenbehdercontan am ne conpound defined hereinbelow 15 The above
mer capt an conpound is a conpound having a benzene ring or a hetero ring as
a nother nucleus and 1 or nore, preferably 1 to 3, nore preferably 1 or 2
mer capt o ggr oupgdreégeactbnokended to the nother nucleus (to be referred to as
"mer capt an hydrogen donor" hereinafter). 20 The above am ne conpound is a
conpound havi ng a BefRekke PiHpld7zal fRARPIIN G HdsehdthéhenBErgg8tand 1

or more, preferghblyal 4@ 3 EB'ife‘%eEfa%fl %%'e)éi %ol 'Ha'l(icg'{]y RS, digectly

bonded to the nother nucleus (to be referred to as "am ne rogen donor"

her ei naf t er) fo23oWhage hiyddoggen ddmeor $orduritines dmperoraptsergriduprignd an
am no group at the_sane ting det ai l.ed descriptiaqn.is subsequently given
of the hydrogen d8ﬁ8r?e¥ﬂe P¥é€88?8ndﬁ98fogéﬁ ﬁﬁﬁgrhﬁ§§lﬁa§@ Peast one

30 benzenge r tBBpeUNASHET @ thiler&Fid®bhpirdf&ins t¥hedb bird@scal Worpeqnor e of
the rings, a fused ring may or may not be formed. Wen the nercaptan

hydr ogen donéromashewbldmifggrele compound by exposure.
The hydrogen donor is preferably a mercaptan compound

defined hereinbelow or an amine compound defined
hereinbelow.

15 The above mercaptan 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 mercapto groups
directly bonded to the mother nucleus (to be referred to as
“‘mercaptan hydrogen donor” hereinafter).

20 The above amine 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 amino groups directly
bonded to the mother nucleus (to be referred to as “amine
hydrogen donor” hereinafter).

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

A detailed description is subsequently given of the
hydrogen donor.
The mercaptan hydrogen donor may have at least one

30 benzene ring or hetero ring, or both of them. When it has
two or more of the rings, a fused ring may or may not be formed.

When the mercaptan hydrogen donor has two or more
mercapto groups, as far as at least one free mercapto group

remains, at least one of the other mercapto groups may be



mercapto groups, as far as at | east one free nercapto group renains, at

| east one of the other nercapto groups nmay be 22 substituted by an al kyl,
aral kyl or aryl group. Further, as far as at |east one free nmercapto group
remai ns, the nercaptan hydrogen donor may have a structural unit in which
two sul fur atons are bonded together by &2dival ent organic 5 group such as
an al kyl ene group or a structural unit in which tw sulfur atons are bonded

together in sHbstétmter &y ans@liivde. ar@rliter o1 R e reptan HYEtH6&n donor
may be SUbSB'Ft Yred by 2 G_L%%@‘Exﬂémeg;f‘%‘é% “‘%%ﬁti&uigg%‘%{] EhHSuRsid tut ed

al koxycar bonyl” group, substitute nonsubs enoxycar’bonyl group
or nitrile gmeupataa hpdsogenrdaidie matyhhave e steuciptre lguoilp (is) whibchnpl es

of this nercaptan drogen donor .include 2-mercaptobenzothi azole, .

2- nmer capt obeﬁg’{i’xﬁk‘g%&r %O'ﬁ’-;n%?%alb?%‘%%cﬂzto??ﬁtgg%%& AL organic

2, 5- di mrergapy@olip3sdch i Adhaz Dk@1 and grzxu'zﬁb%pts@r%c@x&ia@ﬁhyt 3 R@RYH di ne.
Qut of these nercaptan hydrogen donors, 2-nercaptobenzothiazole and

2- mer capt obei¥ex &x31fa1ra BE oMz agiceoonded tauetharrichptebdmzot mfazle is
particularlydigthqg%ed. The am ne hydrogen donor may have at | east one
benzene ring or hétero ring, or both of them Wen it has two or nore of
the rings, a fusedrFuorngerqnythe neycaptahehfdroegen dondtr magsbeone am no
group of the am ne hydroggg donor y be substituted by an al kyl group or

subst i tut ed SMRYELTHEGE PYTRe AHAE Hy rGieh SRS il S5k Fubstituted by a
car boxyl; @r oupn ssaslictitlerd ANk AQRIURHIUIRG R KX Rmdg Houp,

substituted or nonsubstituted 30 phenoxycarbonyl group or nitrile group at a
posi tion ot haensubst ithd ednphengrygptdpnyl group or nitrile group at a
position other than the mercapto group(s) .

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

15 2-mercaptobenzoimidazole,
2,5-dimercapto-1,3,4-thiadiazole and
2-mercapto-2,5-dimethylaminopyridine.

Out of these mercaptan hydrogen donors,
2-mercaptobenzothiazole and 2-mercaptobenzoxazole are

20 preferred, and 2-mercaptobenzothiazole is particularly
preferred.

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

25 At least one amino group of the amine hydrogen donor
may be substituted by an alkyl group or substituted alkyl
group. The amine hydrogen donor may be substituted by a
carboxyl group, substituted or nonsubstituted
alkoxycarbonyl group, substituted or nonsubstituted

30 phenoxycarbonyl group or nitrile group at a position other
than the amino group(s) .

Examples of this amine hydrogen donor include
4,4’ -bis(dimethylamino)benzophenone,

4,4’ -bis(diethylamino) benzophenone,



Exanpl es of this am ne hydrogen donor include

4, 4" -bi s(di met hyl am no) benzophenone, 4, 4" -bi s(di et hyl am no) benzophenone, 23
4-di et hyl am noacet ophenone, 4 -dinme thyl am noprop i ophenone, ethyl

4-di net hyl am nobenzoate, i-anyl 4-dinethylam nobenzoat e,

4- di net hyl am nobenzoi c acid and 4-di net gl am nobenzonitrile. 5 Qut of these
am ne hydrogen donors, 4,4'-bis(dinethylam no)benzophenone and
4,4'-bis(dieuhﬂﬁanhyépménpaphen@hen@ne pt eflémetdylamdnopropiophenone,
4,4'-bis(diet?¥ Enlnﬁében henon eis %rtlcularly preferred. 10 In the
present invefiti'd mﬁﬁ AV ECPEFEST °dofer s 3Ny be used al one or in

conbi nati on af g wetak 1aeiacbAnzealtle, Nat-idamethyatamie@terore dTeiciaptan
hydr ogen donor and at _ | east one am ne hydrogen donor is preferably used
because the4fQ#WEGhEéP@#@@bﬁ§¥éplﬁ5ﬂéﬁy falls off fromthe substrate 15

during deyel opent oapdobasnbighaat henglhr8adnsaBaLLLYi ty. Preferred
O

exanpl es of the conbl nation he ner Capt hydrogén donor and the anine
hydr ogen donen4(ﬁbhsddimetbgﬂbmnap|@ﬁnabpbemwmeapmdbenzothlazole and

4,4'-b d t hyl am b h t f
2- ner0;25ohgﬁz6¥ﬁgéfgﬁéegﬁﬁggﬂgggp HBF%%P%ﬁgﬁgﬁ§5ﬁ?ﬁﬁﬁ§ﬁ%né”“%onblnatlon
of  2-mer caphohenpexaaake gﬂ@mlﬁo‘}b‘eﬂlz%@ﬂﬂeﬁ%h@y|1@sm§étct)ttl@uzl@¥l%ﬁone and

conmbi nation o 2- mer capt obenzoxazol e and
4, 4' - bi s(di epkgfairadrbenzophenone. A conbi nation of

goggrﬁ:?#ggeg$°th'?é?%ggﬁgggﬁégga%gygﬁg%ghhyhﬁ&b?g%g?g?ﬂﬁ?%ﬁ? enzophenone
are nore premayred, uard al3ona cantinnaombinaf i2nmerfc aptcolwenzaids .azal e and

combination of at least one mercaptan hydrogen donor and at
least one amine hydrogen donor is preferably used because
the formed colored layer hardly falls off from the substrate

15 during development and has high strength and sensitivity.

Preferred examples of the combination of the mercaptan

hydrogen donor and the amine hydrogen donor include a
combination of 2-mercaptobenzothiazole and
4,4’ -bis(dimethylamino)benzophenone, combination of

20 2-mercaptobenzothiazole and
4,4’ -bis(diethylamino)benzophenone, combination of
2-mercaptobenzoxazole and
4,4’ -bis(dimethylamino)benzophenone, and combination of
2-mercaptobenzoxazole and

25 4,4’ -bis(diethylamino)benzophenone. A combination of
2-mercaptobenzothiazole and
4,4’ -bis(diethylamino)benzophenone and a combination of
2-mercaptobenzoxazole and
4,4’ -bis(diethylamino)benzophenone are more preferred, and

30 a combination of 2-mercaptobenzothiazole and
4,4’ -bis(diethylamino)benzophenone is particularly
preferred.

The weight ratio of the mercaptan hydrogen donor to

the amine hydrogen donor in the combination of the mercaptan



4, 4" - bi s(di et hyl am no) benzophenone is particularly preferred. The wei ght
rati o of the nercaptan hydrogen donor to the am ne hydrogen donor in the
conbi nati on of the nercaptan 24 hydrogen donor and the am ne hydrogen donor
is preferably 1:1 to 1:4, nore preferably 1:1 to 1:3. Exanples of the above
benzophenone conmpound include 4,4'- bis(aﬁnethylanino)benzophenone and 5

4,4' -bi s(di et hyl am b f th b h
conpou'ni(i L RoA R RO ALY 53Rl e AReves!  granLlioge

diethyltmiQxaathene,marﬁephyEb&h@&§nuhQnQoand3.2 i - propyl t hi oxant hone.
10 Exanpl es of the_above ketocoumarjn conpound_ include 3-ketocoumarin. In
the present invent FSATPLRE Bt FR&I 2PqUFcRFnzaRRERans: CPPRPURE pRELBASDI v

2, 4-di et hyl thi @Xaeapqa%met%g%am%%()%eﬁ%%%m%@yla)w 5,4, 5" -tetrakis(4 15
ethoxycarbonyfpheny i1 mdazole, 4,4 -bls(dlethylanlno)benzophenone

or 2- neﬁhapﬂobéﬁb@sHdaz@hylamhaoabQM@O@meQ@b radi cal generators (D2) may
be used alone or #n co inatigﬁ ofbtmo gg.nnret 20 The d cal
generator in the pre8BRtEFnPentt'on®°Rdy cBhPARH 5088nﬁ8ﬂg ?t&nﬁ ufigferred
to as "ot hertapbkaeakhohadi eakhgeretat ekankeoennafter) other than the opti cal
radi cal generator (D) _and the optical radical generator (D2). 25 The ot her
optical radi 8ak-géreh¥tshipxantongy arplehydithd oxanabemnexi conpound,

benzoin conpgugdprg% EQB enanehom@mpound, a-di ket one conpound, pol ynucl ear
gui none conpound osphi ne conpound or triazine conpound. Exanples of the

ot her O-lacyl oxi me Epappllad ofActbdeabove ketocoumarin compound include
3-ketocoumarin.
In the present invention, the optical radical
generator (D2) is preferably 2,4-diethylthioxanthone,
2,2’ -bis(2-chlorophenyl)-4,5,4’ ,5' -tetrakis(4-

15 ethoxycarbonylphenyl)-1,2’-biimidazole,

4,4’ -bis(diethylamino)benzophenone or
2-mercaptobenzothiazole.

The above optical radical generators (D2) may be used
alone or in combination of two or more.

20 The optical radical generator in the present invention
may contain a component (to be referred to as “other optical
radical generator” hereinafter) other than the optical
radical generator (D1l) and the optical radical generator
(D2) .

25 The other optical radical generator is, for example,
other O-acyloxime compound, benzoin compound, acetophenone
compound, a-diketone compound, polynuclear quinone compound,
phosphine compound or triazine compound.

Examples of the other O-acyloxime compound include

30 1,2-octadione-1-{4-(phenylthio)phenyl]-2-(0-
benzoyloxime) ,
1,2-butanedione-1-[4- (phenylthio)phenyl]-2-(0O-
benzoyloxime) ,

1,2-butanedione-1-[4- (phenylthio)phenyl] -2-(O-



30 1, 2-oct adi one-1| -[4-(phenyl t hi o) phenyl]-2-(0O benzoyl oxi ne),

1, 2- but anedi one-1| -[ 4- (phenyl t hi o) phenyl ]-2- (O benzoyl oxi ne),

1, 2- but anedi one-1| -[ 4- (phenyl t hi 0) phenyl]-2-(0 25 acetyl oxi ne),

1, 2- oct adi one-1 -[ 4- (net hyl t hi o) phenyl]-2-(0O benzoyl oxi ne) and

1, 2- oct adi one-| - [ 4- (phenyl t hi 0) phenyl ] - 2260 (4- 5 net hyl benzoyl oxi ne)].
Exanpl es of the above benzoi n conmpound i nclude benzoin, benzoin nethyl

et her, benzoaneeyhgpkimther, benzoin isopropyl ether, benzoin isobutyl ether

and net hyl 2-benzoyl henzoat e. anpl e f, the abqve _acet ophenone conpound

i nclude 10 §:§:8Fﬁﬁaﬁ89§é é#égﬁggghgit§}§58gspw ygdégﬁphenone,

2, 2- di net hoxy=AzBYeBxliacet aphenone,

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

1- (4-i - pr opypReAygtRpd2oRgdi oX¢-APheniyitpiopehenydde 2 - [0- (4-

2-met hyl -( 4- ' ) -2-nmor phol i no-1-propan-1 15 one,
4-(2-hydF%xyggkgﬁg%ghgﬁgﬁg%é%ﬁiafoxy-2-propyl)ketone,

2- benzyl - 2- di met hgkanpbes bfl 4 heniipdwd beabd hyd dhpdand | incdnele benzoin,
1-hydroxycyc|ohexy|phgﬁxl ket one and Z’ZEE%FEthOX -1, 2-di phenyl et han-1 - one.
Exanpl es of PRBZIBBVECHI RELSTe RIAFOUME T SHeet 2P q2Ridt yFOPEPB¥hzoy|

and nethyl bgpaayl $oKIEi€. 1 SoRRheatfbridies #eR¥S1POL ¥AHS LG beA¥bRRRE
conpound i ncl ude ant hraqui none, “2- et hyl ant hr aqui none,

2-t-butyl ant hraqui Fsaepaed 2f 4thepabhvgquanehephenanpl esmppunieinbdude
oxi Go. antd 524260 P L PRy RSB B anr heSEh e JBr e P 05 of the
above triazi ng2cafapeuhdxiynel-pienytacpooptiendae,ng a hal onet hyl group such as
2-hydroxy-2-methyl-1-phenylpropan-1-one,
1-(4-i-propylphenyl) -2-hydroxy-2-methylpropan-1-one,
2-methyl- (4-methylthiophenyl) -2-morpholino-1-propan-1-

15 one, 4-(2-hydroxyethoxy)phenyl- (2-hydroxy-2-propyl)ketone,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butan-1-
one, 1l-hydroxycyclohexylphenyl ketone and
2,2-dimethoxy-1,2-diphenylethan-1-one.

Examples of the above a-diketone compound include

20 diacetyl, dibenzoyl and methyl benzoyl formate.

Examples of the above polynuclear gquinone compound
include anthragquinone, 2-ethylanthraquinone,
2-t-butylanthraguinone and 1,4-naphthoguinone.

Examples of the above phosphine compound include

25 Dbis(2,4,6-trimethylbenzoyl)phenylphosphine oxide and
2,4,6-trimethylbenzoyldiphenylphosphine oxide.

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

30 2-methyl-4,6-bis(trichloromethyl)-s-triazine,

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

2-[2-(4-diethylamino-2-methylphenyl)ethenyl]-4,6-



2,4,6-tris(trichloronethyl)-s-triazine, 30

2-met hyl -4, 6-bis(trichloronethyl)-s-triazine,
2-[2-(furan-2-yl)ethenyl]-4,6-bis(trichloronmethyl)-s- triazine,
2-[2-(5-methyl furan-2-yl)ethenyl]-4,6-bis (trichloronethyl)-s-triazine,

2-[ 2- (4-di et hyl am no 2- et hy| phenyl)et herfyl |- 4,6 26

bi s(trichlor trla n d|nethoxyphenyl)ethenylI-4,6-bis
(t rlchloronegﬁ§I Pﬁl éhy%) Lirdalin,

g (4- et hoxyphqaylos 4, aimesz(hbbdy@h'e@wr%ttmélrbyls -t i@@pine, 5

(4- et hoxystyry g 4 6-bi s(trichl oromethyl)-s-triazine,

2- (4-n- butox%ﬁﬁéﬁ ﬂPr@mﬁibﬁé(rﬁl@ﬁﬂé@&ﬁ@thyl) s-triazine, and conpounds
represent ed f,h G rquIGa %k 13R6h 1 O )0 L N={ N
(6) Cd3 CC 3 N@f&ﬁb&?% %Cyfq %l gresent Fhvgﬁﬁpg% thé%é ove other
opti cal nadleau4gemepaywmyrway HeGuteé MnmmhhmrqmeuhyﬁmﬁEﬁUnnazﬂneJmo or

nore. The total ano tic r.adi cal nerat 15 t he present
invention is préf@rgﬁkﬁ %fn?ge %ngF Hy-C t ) EHEHS 1 to
120 parts byawai 8bhp Oﬁﬁﬁfs'fé% éynw@ftgx @hb)ﬁ’:éll@wi—ﬁ? w@m@y i gl based
on 100 parts by wel ght of e total (© the pol yfunctional nonomer and

t he optional (Mnrofunctional nononmer. When the 20 total anount of the optical
radi cal generators is smaller than 0.01 part by weight, it may be difficult
to obtain a _0

Cc

0]
\ /,PJ (6)
N
CCls
CCly
Ne=—
H3C—O—©—HC=CH—<\ N )
N
CCly

10

In the present invention, the above other optical
radical generators may be used alone or in combination of
two or more.

The total amount of the optical radical generators in

15 the present invention is preferably 0.01 to 200 parts by
weight, more preferably 1 to 120 parts by weight,
particularly preferably 1 to 100 parts by weight based on
100 parts by weight of the total of (C) the polyfunctional
monomer and the optional monofunctional monomer. When the

20 total amount of the optical radical generators 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 total amount is larger than 200 parts by weight, the formed

25 colored layer may fall off from the substrate during
development and a stain or the film residue may be produced

on the substrate and light screening layer of an unexposed



pattern array having a predeterm ned pixel pattern or black matrix pattern
due to inconplete curing by exposure. When the total amount is larger than
200 parts by weight, the formed 25 colored layer may fall off fromthe
substrate during developnent and a stain or the fil mresidue may be
produced on the substrate and |ight scrééning |ayer of an unexposed 27
portion. The anmouynt of the optical radical generator (D2) is preferably 10
to 50 wt % nBPELPPBf-erably 10 to 30 wt % based on the total of the optical

radi cal generator ¢bl)a;ABdntherStARt 'bgelicaad&sa&caqngé%%tem)mz)W&%_n the
anount of the optical radical generator (D2) is smaller tan 10 wt% it may

be difficultpreferebily a0pixeio petd.emergngrafienabhy afoumt30 Wk berged t han

50 wt% the anticipated.-effect of .th resen i nventi.on be i ired. 10
The anount of™ kgleogﬂg?lo%%itg% R |c§‘_’la)l0 rg‘_’lenleér‘_’la]'[ oc{é nlesratporre?@?’l{a{bIaf/1 dsng%ﬁt%or

| ess, nore pbetecabl yadl call%geheres®r h@zed owhethethet amoahtt BE @pki cal
radi cal generators. Wen the anount of the other optical radical generator
is larger tRREISOBLWFIHLERE IGRTIF LA P21 FERMDF LN 33y 86t ™ i ivleABYon 15

may be inpai pedg; kR ER@PEESEPLal AVEY AN JN& AP W /e afbGAL

generators may be used in conjunction wmth™ at |east one of a sensitizer,
curing accel esatargandlpol pigevt % opthiec antdcdpsitiakenfesenst tihe pgeagant as
required. 20,.-_ additives ghe.radi.ati on sensitive conposition of the present
i nventi on may ¥6REACH TaYi bSs K8 %%s as required. The above additives

i ncl ude BN or gani CTAGI §mEHn8Nof OFIGAIH theTioPt GNP eWdd ax gewdirag Jrhe sabove
hydr ogen donor) 25 which serves to further inprove the solubility in an

al kal i devel BF&feERDLNe S0aditat PEn 18E/si TPYE PERPEIPPILIN 3AnUthuprhdess
suppress t he,pLadughi Ofle Aotld® JreEhEUBhe 1O S V&th RG0! Cfinen

devel opnent .
the amount of the other optical radical generator is larger

than 50 wt%, the anticipated effect of the present invention
15‘ may be impaired. In the present invention, the above

optical radical generators may be used in conjunction with

at least one of a sensitizer, curing accelerator and polymer

optical crosslinking/sensitizing agent as required.

20 - additives -
The radiation sensitive composition of the present
invention may contain various additives as required.
The above additives include an organic acid or an
organic amino compound (excluding the above hydrogen donor)
25 which serves to further improve the solubility in an alkali
developer of the radiation sensitive composition and further
suppress the production of the residual undissolved product
after development.
The above organic acid is preferably an aliphatic
30 carboxylic acid or phenyl group-containing carboxylic acid
having at least one carboxyl group in the molecule.
Examples of the above aliphatic carboxylic acid
include monocarboxylic acids such as formic acid, acetic acid,

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



The above organic acid is preferably an aliphatic 30 carboxylic acid or
phenyl group-containing carboxylic acid having at | east one carboxyl group
in the nol ecul e. Exanples of the above aliphatic carboxylic acid include
nonocar boxyl i ¢ acids such as formc acid2 acetic acid, propionic acid,
butyric acid, valeric acid, pivalic acid; 828 capr0|c aci d, diethylacetic

aci d, enanthlc aC|g and ca ﬁe¥h’§a e%ld di argpx lhp gcig ch as-oxalic
aci d, mal oni C*REPUC &% CCI dcf§, ng?% c @i éﬁl% 8 pﬁVﬁ%Flc
acid, suber h@lacl(ﬂlcmﬁj’]:l@@.dh.d§%m¢i asa@tﬁllbrml kr@.l@@ild: abid,
nethylnalonlc aci d, ethyl malonic acid, dinethylnmalonic acid,_ . nethylsu00|n|c
aci d, tetranﬁPﬁ9F§&€cPﬁﬂé aHﬂHtaréﬁcP6H§xaﬁ§dP&&rBG%QPl@%ﬂﬁ%&c %4 oni ¢

acid, citracgpheriaChfidMhgbeadel deihliNBELECRET dc2Rd H?ggggmhe 9@&@ and
trlcarboxyllc acids such'as tricarballylic acid, aconitic acid

canphororfi ¢ raetl:iylfﬁhéoabovaacpﬁenyhygmapna@mmdu rdgﬂmﬂbdxydhcmlatadlds, for

exanple, a co haV|n r box r directl. ded to a phenyl
group, or a @%EﬁgiﬁPFslg& aﬁé§|n§e¥ra% %§§}§PC§&8& Sgngéd to a phenyl
group througbyalenehenedibaehakiyliExagpbes ishcbhe cpheny, grewrcepntai ning

carboxylic acid include aromatic nonocarboxylic acids such as benzoic
aci d, tol ui cagéfld, mehRiiFi acadi d fumakarl peild aaddmgsadcordsi epichi angei d;

ar omat i ¢ dlC@£99§¥bb yaakdacetencAsn2dsPthaht 6,281 di ol 20RH: Nabbh; eLd and

terephthalic aci ona I ¢ pol ycarboxylic aci avi ng or nore car boxyl
groups sich asidirandl tatipboaonde triidesi ¢ aci d, nel I ophanic acid and

pyroiel 11,201 & R0d,len aceh &850 S, onlYULPBLISRIC, 261 £ iy 05! o
ci nnanyl i denf@raékdmpmeurrar tempelddandvinbgek! cardekgl gPdupoliitleeseayorganic
aci ds, allphgéhgeglggrgogﬁghgl group, Or a carboxylic acid having a
carboxyl group bonded to a phenyl group through a carbon
15 chain.

Examples of the phenyl group-containing carboxylic
acid include aromatic monocarboxylic acids such as benzoic
acid, toluic acid, cuminic acid, hemellitic acid and
mesitylenic acid; aromatic dicarboxylic acids such as

20 phthalic acid, isophthalic acid and terephthalic acid;
aromatic polycarboxylic acids having 3 or more carboxyl
groups such as trimellitic acid, trimesic acid, mellophanic
acid and pyromellitic'acid; and phenylacetic acid,
hydroatropic acid, hydrocinnamic acid, mandelic acid,

25 phenylsuccinic acid, atropic acid, cinnamic acid,
cinnamylidenic acid, coumaric acid and umbellic acid.

Oout of these organic acids, aliphatic dicarboxylic
acids are preferred, and malonic acid, adipic acid, itaconic
acid, citraconic acid, fumaric acid and mesaconic acid are

30 particularlypreferred as the aliphatic carboxylic acid from
the viewpoints of alkali solubility, solubility in a solvent
which will be described hereinafter and the prevention of

a stain or the film residue on the substrate and light

screening layer of an unexposed portion. Aromatic



acids are preferred, and malonic acid, adipic acid, itaconic acid,
citraconic acid, fumaric acid and nesaconic acid are 30 particularly
preferred as the aliphatic carboxylic acid fromthe viewpoints of alkal
solubility, solubility in a solvent which will be described hereinafter and
the prevention of a stain or the filmresidue on the substrate and |ight
screening | ayer of an unexposed portion. Aromatic 29 dicarboxylic acids are
preferred, addcphbbayﬂdcaabddbsarpaprbéetaeﬁy pmmﬁ@ﬂﬁim&ki; talte. ohieny |
group-cont ai ni.ng. cirbg§y ic.acid., The %bov ani_c aC|dstﬁa .be used al one
or in 5 conBFﬁgﬁFB 25E Yt REEEF RS Fe 2STRES &ﬁt o e Ggam ¢ ad d i s
preferably 15awb%yygﬁclg@§d nor e preferably 10 wt % or | ess based on the
whol e radiation sensitive conposition. Wen the anount of the organic acid
is larger than 15 WReo abRECaAREaNsA BFLHRe™RYr REJUSET 88PBFe@M dffer to the

substratqsnaxohggggtﬁgge o2beye arogapie am no conpound is preferably an

al i phatic amne or phenyl group- contai ning anine having at |east one am no
group in the nol echhe. axanpl e$ bhethegabmveaahdpmatpreﬁerablyn&Bude° 15

nnno(cyclo)alky am nes such a opyl anmi ne i | am ne,
i -butyl ani ne® i‘ésﬁutw’ﬁ?n P\Eegejfa}g{h’y?éﬁ(‘h‘é o, l&e% %Fa)érﬁa% n ﬁhﬁeyg‘f’iﬁ ne,
n- heptyl am neagiBteehy kenisAedve- dempbaricien .- #eeH! 8RkNgmolinkNdeCy¥han ne,
n- dodecyl am ne, cycl ohexyl am ne, 2- nethglcyclohexylanlne

20
3-net hyl cycl @ﬁeﬁpmmwei is- 1@?9‘@4‘ &penok n¥he adhesdagn P e SasRgdan ne,
3- ethy'QMfIOESFXFE gﬁyﬁgdtgfe?%h¥h%%%E3Q%X#ﬁ e, di (cyclo)al kyl am nes

such as am ne | n- propylanlne
et hyl n- propylan1neThdiabopeopygannneamdn0|epmppuhdnusepréﬁedabnybuhyIanine,
di -i-butylam pe, di-sec-butylamne, _di-t- tnﬂggéggﬂ¥% amik'p%ht%lanlne
di - n- hexylanﬁﬁéphatlc amine’ or phenyl group-c g e having at
least one amino group in the molecule.
Examples of the above aliphatic amine include
15 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,
20 3-methylcyclohexylamine, 4-methylcyclohexylamine,
2-ethylcyclohexylamine, 3-ethylcyclohexylamine and
4-ethylcyclohexylamine; di(cyclo)alkylamines such as
methyl-ethylamine, diethylamine, methyl-n-propylamine,
ethyl-n-propylamine, di-n-propylamine, di-i-propylamine,
25 di-n-butylamine, di-i-butylamine, di-sec-butylamine,
di-t-butylamine, di-n-pentylamine, di-n-hexylamine,
methylcyclohexylamine, ethylcyclohexylamine and
dicyclohexylamine; tri(cyclo)alkylamines such as
dimethyl-ethylamine, methyl-diethylamine, triethylamine,
30 dimethyl-n-propylamine, diethyl-:n-propylamine,
methyl-di-n-propylamine, ethyl-di-n-propylamine,
tri-n-propylamine, tri-i-propylamine, tri-n-butylamine,
tri-i-butylamine, tri-sec-butylamine, tri-t-butylamine,

tri-n-pentylamine, tri-n-hexylamine,



met hyl cycl ohexyl am ne, ethyl cycl ohexyl am ne and di cycl ohexyl am ne;
tri(cyclo)al kyl am nes such as dinet hyl et hyl am ne, nethyl di et hyl am ne,
triethylam ne, 30 dinethyln-propylam ne, diethyln-propylam ne,

met hyl di - n- propyl am ne, ethyldi-n-propylamne, tri-n-propylam ne,
tri-i-propylam ne tri -n-butyl amine, trif% -butylamne, tri-sec-butylamn ne,

tri-t-butyla' en am ne, t.ri-n-hexylam ne, 30

di met hyl cycl qoﬁ’l yﬁﬁ%omhé’r}lcﬁ’ %ﬁ@‘t ﬁ;ﬂ“&ir’é’ycl ohexyl ani ne,
et hyl di cycl OH%%Yllyi'ah&?c@bﬁexﬁﬂlaﬁMQﬂeOh@éﬂy@.’alﬁ?cl@féﬁ( YAl i)l deanol ani nes
such as 2-am noet hanol, 3-am no-1I-pr opanol am_no- 2- propanol , 5

4- ani no- | - butA6lYClehgryAemingesnmens) (CysLlatiaddkanciaramss siah as

4-am no- |- cysl dhekanaandl (cYchalal kanglminss sudh s distdanalan ne

di - n- propanol am ne i -1 -propanol am ne t anol"am ne,
di - i - but anol aﬁaménodll—bupanbanoISammmo 1dipemtlexcdnoleatamiacaiid- hexanol

di (4-cycl ohexanol ) anine; 10 t cl o) al kapol n such as triet anol am ne,
tri-n- propanB‘F@rﬁl n@MLipEey Ly cﬁ?iﬁgﬁ% 5 (Wcl?ﬂh) ‘bﬁf%{lﬁ% FptHes suc

tri-i-but anolii@tﬁ%nolbhﬂln%' p@ritaln@x@@saﬁ}@lawﬂrren kExanglr P 1%dlne,
tri(4-cyclohexanol )am ne; am no(cycl 0)al kanedi ol s such as 15

3-am no-1, 2- plnopamla@lolazum ngéiti3zbptepareniive, di-anprotan2lbmiasedi ol ,
A-amino- |, 5 Bt anedlgher 4 ol 2 QYL PHRXANETIA) coine

4-am no- 1, 3-cyclo exane met hyl opanedi ol ,
3-diet hle(am Iﬂ@l](,(:&ﬁﬂb()laaﬂte@hloalamlﬂésZ-sdjdmtalmy|t&ri]erWrahcﬂ—amf1@£ea,nedi ol and
2-di et hyl am no- 1, 3- propanedi Ql ; am no .grou -cont ai,ning cycl oal kane

met hanol s suEkiad- Pré’ﬁiaH@&ﬁ‘B‘llgﬁenttéﬁe ITEHPRRGC L aMNen nocycl opent ane

met hanol , 1- ayinecyel-ahedans naet f&%‘l(l'l,-bu‘lza@l@l%ﬁ}@ ohexane net hanol ,
4- di met hyI am nocycl opent ane 25 net hanol, 4-diethyl ani nocycl opent ane
nmet hanol tri-n-pentanolamine, tri-n- hexanolamine and

tri(4-cyclohexanol)amine; amino(cyclo)alkanediols such as

15 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,

20 2-dimethylamino-1,3-propanediol and
2-diethylamino-1, 3-propanediol; amino group-containing
cycloalkane methanols such as 1-aminocyclopentane methanol,
4 -aminocyclopentane methanol, l-aminocyclohexane methanol,
4 -aminocyclohexane methanol, 4-dimethylaminocyclopentane

25 methanol, 4-diethylaminocyclopentane methanol,
4-dimethylaminocyclohexane methanol and
4-diethylaminocyclohexane methanol; and aminocarboxylic
acids such as f-alanine, 2-aminobutyric acid, 3-aminobutyric
acid, 4-aminobutyric acid, 2-aminoisobutyric acid,

30 3-aminoisobutyric acid, 2-aminovaleric acid,
5-aminovaleric acid, 6é-aminocaproic acid,
l-aminocyclopropanecarboxylic acid,
l1-aminocyclohexanecarboxylic acid and

4 -aminocyclohexanecarboxylic acid.



-

4- di met hyl am nocycl ohexane net hanol and 4-di et hyl am nocycl ohexane net hanol ;
and am nocarboxylic acids such as R-al ani ne, 2-am nobutyric acid,

3-am nobutyric acid, 4-am nobutyric acid, 2-am noisobutyric acid, 30

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

6- anmi nocaproi ¢ acid, 1-ami nocycl opropanédarboxylic acid,
1-aninocyclohexane&grbo§§lic ﬁcid and 4-aninoc%plohexanecarbo lLic acid. 31

The above phenyl gf Bp2E8NEaPRERY adi REPT SO F8r "eRImEre e 16npddnd havi ng

an am no grodRafibnect by cbapdedd havanghanybkmgheupgroop aieedpeyndohdedng an
am no group bonded to a phenyl group through a carbon chain. 5 Exanpl es of
t he phenyl gEBUPOEHNYH AFRYParfhée FARPAdRd ha'orrd P& aRiRe IXUWEFhbeadsAi | i ne,

2-met hyl ani | Lpe - h il t hyl.anjline : 4-ethyl aniline,
4-n-propy|anF iﬁe?ﬁﬁggﬁpéggékaﬁl iﬁéﬁn%¥%-13¥§ﬁéﬂ1]fhe, 4-t-butyl aniline,
1- napht hyd ami ne, 2Erappibylafritihe phéfyN ddipretdyt aimingemine include

N, N-di et hyl ani | i ne .and .4-nethy%éN,N-dLHethyl%niIineﬁ_aninobenzyl al cohol s
such as 2- afF RBBEAZY FMAPEShSUC3 85nPRAbeRSY | 2aMEsdian41 86 nobenzy |

al cohol , 4- dzoRthylaERARGRZYl -AeedRalanand ned- di-@ithyhiamingkanzyl al cohol ;
and am nophenol s such as 15 2-am nophenol, 3-am nophenol, 4-am nophenol,

4- di met hyl antnBpR&rpl land 14061, etthj-R¥oRyBREAdILNe . Qft-rofouttyd$e idrigeni ¢ ami no
conmpounds, no( I, | ami_ 1.00( cycl j:Ql s are
preferred, g?ldQZgé%' g)ggltlﬁg{%%l’, TB?%%h?%g’Il%ﬁl%%énél ,n%%%ltgg;al%qlnlg{el’- pent anol ,

3- am no-1g 2- N, ¥pdheeicly,l and-ldmeno N NSdheahyiadiidli nending am no- 1, 2- but anedi ol
are particul arl\é Breferred as._the aliphatic,amne fromthe _ viewoi nts of
sol ubi l'ity i A-BeEBYdel Nafiar v Argd 1864 PR BRACCREY &) hafier ! 2t dhas
prevention ob_gn$habBnek1t Be cbhom," 8skhd4@obenzyl alcohol,

4-aminopbenzyl alcohol, 4-dimethylaminobenzyl alcohol and
4-diethylaminobenzyl alcohol; and aminophenols such as

15 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 5-amino-l-pentanol, 3-amino-1,2-propanediol,
2-amino-1,3-propanediol and 4-amino-1,2-butanediol are
particularly preferred as the aliphatic amine from the
viewpoints of solubility in a solvent which will be described
hereinafter and the prevention of a stain or the film residue

25 on the substrate and light screening layer of an unexposed
portion. Aminophenols are preferred, and 2-aminophenol,
3-aminophenol and 4-aminophenol are particularly preferred
as the phenyl group-containing amine.

The above organic amino compounds may be used alone

30 or in combination of two or more.

The amount of the organic amino compound is preferably
15 wt% or less, more preferably 10 wt% or less based on the
whole radiation sensitive composition. When the amount of

the organic amino compound is larger than 15 wt%, the adhesion



25 on the substrate and |Iight screening | ayer of an unexposed portion.
Am nophenol s are preferred, and 2-am nophenol, 3-am nophenol and

4- am nophenol are particularly preferred as the phenyl group-containing
am ne. The above organi ¢ am no conpounds may be used alone 30 or in
conbi nation of two or nore. The armpunt ofZ he organic amino conmpound is

preferably 1 % qr | ess, re preferabl 0 w-06 or |less hased on the
whol e radiatpgn%®§n§PFp$@ &6\ 5&@j¥ﬁ¥eﬁék%t%ﬁbs AT M3hel WYani ¢ ani no
conpound i s |arger phhaRitdsWihert BRaades a@Bv32%rfdnidacher 4md Hefered | ayer
to the substrate may | ower. Additives other than the above organic acid and

organi ¢ ani ABioenpRwpRURGdNGdeds ARSFRETISIRTAR 0 sUch a3 add bie @ igmement
derivative of ry[‘qUa(E\_AL/V@ YrEYea9en/ Plogmene detivat IREPE. phy Q?Aspﬂcg%xa“' ne

derivative; FF I'er 'Such as-gl ass alum na; ~ pol'yn€r conhpoun as
pol yvi nyls al palblalopylydhieydenevagliyeol f nbhemlsadh eshgtass or alumina;

pol y(fluoroal kyl acryl ate); nonionic, catiaonic or, anianic surfactant;
hdnési on . acBBLETAFLCONEENSS SACHy FS FCTTHENs ALGRo i RALYRS Ry Tene
triethoxysil %ﬂ?eo‘l‘ M claiksA12 =FchO e Y fS iU kylacrylate) ;

y

N (2- am noet ).- 3- am nopr opyl net hyl di met hoxysi | ane, .
N- (2- anmi noet hpnjioBign gepriopyct dmerienisi Isairdactant; adhesion

3-ami nopr opyLLL shaxysl l.ang, o 3xalyal dpupropylihigihopigl)ane. 15

3- gl yci doxypropyl methyl dirmet’ hoxysi T dne,

2- (3, 4- epoxy eydleahexylsiabmg, t vimgtlhaois (2af@ethoxyethoxy) silane,

3-chl or opr opyl net hyl di met hoxysi | ane, 3-chl oropraopyl trinethoxysil ane,

3- met hacr y| oY dyFRGBPREIYET HoRPSMORTORs. ‘B thy 1~ dimethoxystiane,

3- mer capt opr Ry bLEkARRORY)|-aNem 13 &PyAaRt: reeb:3% 1 1ane, _

2,2' -thiobis(4-methyl-6-t-butyl phenol’) or 2,6-di-t-butylphenol; ultraviolet

| i ght absor béragueclepaopyd L3 athoxmidi-lsngst hyl - 2- hydr oxyphenyl ) - 5-
3-glycidoxypropyltrimethoxysilane,

15 3-glycidoxypropyl-methyl-:-dimethoxysilane,
2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
3-chloropropyl - -methyl-+-dimethoxysilane,
3-chloropropyltrimethoxysilane,
3-methacryloyloxypropyltrimethoxysilane or

20 3-mercaptopropyltrimethoxysilane; antioxidant such as
2,2’ -thiobis(4-methyl-6-t-butylphenol) or
2,6-di-t-butylphenol; ultraviolet light absorber such as
2-(3-t-butyl-5-methyl-2-hydroxyphenyl) -5-
chlorobenzotriazole or alkoxybenzophenone; cohesion

25 inhibitor such as sodium polyacrylate; and heat radical
generator such as 1,1’ -azobis(cyclohexane-1l-carbonitrile)

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

Solvent

30 The radiation sensitive composition of the present
invention comprises the above components (A) to (D) as
essential ingredients and optionally the above additives and
is preferably mixed with a solvent to be prepared as a liquid

composition.



chl orobenzotri azol e or al koxybenzophenone; cohesion 25 inhibitor such as
sodi um pol yacryl ate; and heat radical generator such as

1,1 -azobi s(cycl ohexane-|-carbonitrile) or

2- phenyl azo- 4- net hoxy- 2, 4-di net hyl val eronitrile. Solvent 30 The radiation
sensitive conposition of the present in#éntion conprises the above
conponents (A) to (D) as _essential ingredients and optionally the above
additives and is ér%ﬁb?%%l? FRKERNWNAY ResSeveRtetoahd pepsedagsas |iquid

composi {1 on. ;83q;8o8ukkable saluenl iy e &ﬁ%%%%%@f”@&uw @) f@lgas it
di sperses or dissofves the conponents (A) to (D) an additives constituting
t he radi ati oaddénsvebsveonsnpost ingrhe dadésandon reeanti it tehcohpseitamponent s

and has suitgble 5 volatility. . Exanples of the solve i ncl ude . (,pol y)
al kyl ene eg§8FS ﬂBﬁoﬁﬁ?ﬁF gﬁﬁ@r§%§§8hcggpgpﬁ?F§n€' &fﬁisﬂﬂﬁﬁﬁgf%yl et her,
et hyl ene gl ygghapeneeihyl ether, ethylene glycol nono-n-propyl ether,
et hyl ene gl ycol nono-n-butyl ether, 10 diethyl ene glycol nononethyl ether,

di et hyl ene gl ycol ErewbéeRy?f éhweFOlUpBENR | Py ) PeAyliens §pYFEoét her ,
di et hyl ene g (o] y , 'q%ﬂyl I I et her,
triethyl ene g¥§géﬁﬁggn%g? 5% %%ﬁ%?%£63%{§b enéﬁ§?§%b*%%gggne?ﬁgﬁkg¥%ér,
propyl ene gl gthiylébemgigebiymosblechylpedppirene tifiyene minyaai- propyl et her
propyl ene gl ycol nono-n-bhut et her i propyl en | ycol _nonanethyl ether,
Gl br opy ene. BPPeoN-RORBYLNFF DEEhe EEhY o By ee SO -FEiaan Sy et her
di propylgpe Qhéﬁﬁﬁzleﬁ”@n@lpﬂé‘ﬂ Wonmiehy 1t eicpeenyldanre ylieRl gwyret hyl et her
and 20 tripropyl ene glycol nonoethyl ether; (poly)alkylene glycol nonoalkyl
et her acet at menggehyas eshiryl, e dd e§ihyd nensryethjonceth@r cpydt tdierst hyl ene

g! szﬁlyl g‘r’]goe&?}ékhﬁg% 3964316 mond- BLRYESAE Ih%GO! (TNIRNIYe GHRIAcet ate,
monomethyl ether, triethylene glycol monoethyl ether,
propylene glycol monomethyl ether, propylene glycol

15 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

20 tripropylene glycol monoethyl ether; (poly)alkylene glycol
monoalkyl ether acetates such as ethylene glycol monomethyl
ether acetate, ethylene glycol monoethyl ether acetate,
diethylene glycol monomethyl ether acetate, diethylene
glycol monoethyl ether acetate, propylene glycol monomethyl

25 ether acetate and propylene glycol monoethyl ether acetate;
other ethers such as diethylene glycol dimethyl ether,
diethylene glycol methyl ethyl ether, diethylene glycol
diethyl ether and tetrahydrofuran; ketones such as methyl
ethyl ketone, cyclohexanone, 2-heptanone and 3-heptanone;

30 alkyl lactates such as methyl lactate and ethyl lactate;
other esters such as ethyl 2-hydroxy-2-methylpropionate,
methyl 3-methoxypropionate, ethyl 3-methoxypropionate,
methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate, ethyl
ethoxyacetate, ethyl hydroxyacetate, methyl



gl ycol nonoet hyl ether acetate, propylene glycol nononmethyl 25 ether acetate
+and propyl ene glycol nonoethyl ether acetate; other ethers such as

di et hyl ene gl ycol dinmethyl ether, diethylene glycol nethyl ethyl ether,

di et hyl ene glycol diethyl ether and tetrahydrofuran; ketones such as nethyl
et hyl ketone, cycl ohexanone, 2-heptanone3and 3-heptanone; 30 al kyl |actates

such as nethyl lactate and ethyl lactate; other esters such as ethyl

2- hydr oxy- 2- ﬁehhﬁrpxwpBomatéylbnﬁﬁnphtsvnethoxypropionate, et hyl

3- met hoxypr opi gnat e h |onate et hyl 3-et hoxypropi onat e,
et hyl ethoxgacgg}1 %,3gﬁ%t¥0ﬁ§8 9§§§%§?e met hyl 34

2- hydr oxy- 3- Hemhyh?mtanmatﬁoxgbueyhphoﬁimahhexy@umylaﬂﬁﬁuﬁﬁe, n-propyl
3-nethy|-3-nethox but yl propionate, eth acetate prop acet at e,
i - propyl aceﬁﬁ?%a R+ bt é&k@ﬁ?@atﬁi TRHt%k@FSF@te5¥T L pgrHate; i-anyl

acetate, g1- byt yh @reekaaeee,legmx abHtyEat en- Bue?9p¥koggbﬁaege,ethpaopyl
but yrat e, n-butyV butyrate, yl pyruvat e, et hyl pyfuvat e,

n-propylpyrubatyratﬁethypr@peﬂobﬁéwaﬁée,eﬂhpﬁo@wétb@@@ﬂ@ﬁ@,amdhuﬂnﬂ
2-oxobutanoa§ nathglgxﬁp rag%g as tog ene_ and 10_lh | ene; and

am des and | BFX FRTSudif KE dh Fhf? nBXFHX © K, N TRt Egg?gﬁlde and
N- et hyl pyr l’ﬂétﬂ?[ﬂeac@dbaﬁéttah@$eet@hf\lel&b%,toléb@lﬁ)ﬂt%n&r@ )éQ‘QJylfTDnOTTEt hyl

et her, ethylene glycol nononethyl ether acetate, propyl ene | ycol

mononet hyl e?h@K°§E§?§Pétepréﬁ?WéﬁéCgPYé6P0ﬁ§HQ§Fh§PC£5aétﬁ@ ugnet and,

di et hyl gne 9§¥§§hedhﬂ§ﬁgﬁhd%%h£&il%b%%m%lgg?%§%4¥0ﬁ|dﬂﬁé@%#%;%?%gmghg?r’

cycl ohexanone hept anone hept anone actate
3- net hoxypr oFi ¥rdtimet hydaleplt adddeh eaxgp Nopiethytl ey retoiyildo®est hoxypr opi onat e,

S eyl e oy L pr OB g1eLEs bV RESh ke 20k PR LRERL A
i -propyl butgeate, achbyl¥he PLFYERnorasHk iy letPuvake adee pabpiteharly
preferred frggbcol monomethyl ether acetate, propylene glycol monoethyl

15 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,

20 i-butyl acetate, n-amyl formate, i-amyl acetate, n-butyl
propionate, ethyl butyrate, i-propyl butyrate, n-butyl
butyrate and ethyl pyruvate are particularly preferred from
the viewpoints of solubility, pigment dispersibility and
coatability.

25 The above solvents may be used alone or in combination
of two or more.

Further, a high-boiling solvent such as benzyl ethyl
ether, di-n-hexyl ether, acetonylacetone, isophorone,
caproic acid, caprylic acid, 1-octanol, l-nonanol, benzyl

30 alcohol, benzyl acetate, ethyl benzoate, diethyl oxalate,
diethyl maleate, Y -butyrolactone, ethylene carbonate,
propylene carbonate or ethylene glycol monophenyl ether
acetate may be used in conjunction with the above solvent.

These high-boiling solvents may be used alone or in



-

the viewpoints of solubility, pignment dispersibility and coatability. 25
The above sol vents may be used al one or in conbination of two or nore.
Further, a high-boiling solvent such as benzyl ethyl ether, di-n-hexyl

et her, acetonyl acetone, isophorone, caproic acid, caprylic acid, 1-octanol,
1- nonanol , benzyl 30 al cohol, benzyl acet3@ e, ethyl benzoate, diethyl

oxal ate, dieth naleate y but yrol act one, ethyl ene carbonate, propylene
carbonate or & Plolt e RBpMAHA- et her acetate nay be used in

conj unction with th aQﬂéﬁﬁnégc%fedHe sHIGRA LN gHAOING APIerY § sk e, Used

alone or in 35 |nat|on two or nore. The a solvent is not
particuIarlybmtnﬂsedrahQW'deyﬁﬂwblwhaCMaE@euwhﬁcmhemsmmestbhaﬂ telmounat al

anount of all_t onents e C|Ud| he | vent, of the 5 conposition is
preferably 5°tfoar51‘(§L %?,%‘P SIS zf‘r W‘%‘r% sﬁ?ﬂ SR B WD F rom t he
vi ewpoi nts  ofcomp@sG@aioabiild thtre fRVGLINAL Idd >500fwtt41e bt Aeh ¥ |eli ation

sensitive conposition. 10 Color filter The color filter of the present
i nvention co@melf%s'iblé’ EQItor 0 WtEyEFohiie YﬁveélIP%ﬁhoétU@ﬁl coafpsdilidy

conposi tion EQ%%B_ ﬁ?ng ?ﬁgp%% ngkygai A d s, syhsgguent Iy given

of the method ter Fe present 1nvention. A

l'i ght screencn@pbaﬁamdns optionally forned on the surface of a substrate to
define a portion for formng pixels, and a liquid radiation sensitive
conposition conprising, for exanple, a red pignent dispersed therein is
applied i® the122 syhstarate and prebaked to vaporize the solvent so as to

form a coating film This coating filmis then exposed to radiation through
The color filter of the present invention comprises

a colored layer made of the radiation sensitive composition
of the present invention.

A description is subsequently given of the method of

15 forming the color filter of the present invention.

A light screening layer is optionally formed on the
surface of a substrate todefine a portion for forming pixels,
and a liquid radiation sensitive composition comprising, for
example, a red pigment dispersed therein is applied to the

20 substrate and prebaked to vaporize the solvent so as to form
a coating film.

This coating film is then exposed to radiation through
a photomask, developed with an alkali developer to dissolve
and remove an unexposed portion of the coating film and

25 post-baked to form a pixel array having a red predetermined
pixel pattern.

Thereafter, the application, prebaking, exposure,
development and post-baking of liquid radiation sensitive
compositions comprising green and blue pigments dispersed

30 therein are carried out likewise to form a green pixel array
and a blue pixel array on the same substrate sequentially
so as to obtain a color filter having red, green and blue
pixel arrays on the substrate. The order of forming the color

pixels is not limited to the above in the present invention.



a phot omask, developed with an al kali devel oper to dissolve and renobve an
unexposed portion of the coating filmand 25 post-baked to form a pi xel
array having a red predeterm ned pixel pattern. Thereafter, the
application, prebaking, exposure, developnment and post-baking of liquid
radi ation sensitive conpositions conpriSieng green and bl ue pignents

di spersed 30 therein are carried out likewise to forma green pixel array
and a bl ue pixel aFhgybbdackhwatan® sabshe diermedudigwlssy by aisdna ¢hebtain a

col or filter having fededean And Dlug iR ele LAY AANG Sbstrgle. The
order of formng the color ™ pixels rs not Timted to the above 1Tn the
present invention. TRBé sulhet 1 tae kiseel t o X caxanp brel sraret)/ o1 kewi sek b tudizng t he

radi ati on sensitive caonpaqsition .of the present .invention.. The substrate
used to formfi REEE Q5dPdASE bISAK Gt r PP LG THAIES JIUSESET i con,

pol ycar banat groR@k%es ey amidd Md1§Raldatiiee RY 'ﬁ%iidé.de or
polyi m de. The substrate may be Optionally subjected to a suitable
pre-treat nent suchTas suiesicale mpgdierept 1nheh 1y sibpeeted coph isng tagast |,

plasma treatnent, _ian platin utteri.ng, S-phase r.eaction -or_vacuum
deposi tion. Poet rae%;gl"%nt esul%lhqaa‘l%d S |lé:%lortf%%ear?s“|‘eﬂ vé”lc%lrrpaOSSlJtliac}'he to the
substrate, acsupldbloeageati nglaeelnt frecmeret), aSors prlayt i regalsipdteranlg,
coating, rotational coating (spin coating), slit die coating, bar coating
or ink jet cOAFIRGFEy NGEC SFe¥2HHT RIS Opi n coating and split
die coatijg 15 ar %opaggﬁyr ede Theuthi ekReasi8h LBRsGRALENS ofnblo®:@fkber
drying is preferably 071°to 10 m nore preferably 0.2 to 8.0 m
particul arly terehersuiistate t @ subdtablFmoatadiatieshnisee sochasnspinagl s
and/ or a black matrix gﬂ itcséla;el ected, fromvisibl g.r adi ati.on, ultr a\si ol et
e I

radiation, f&P“dEraddl dPSri BREAEIEEPH o OBEARTadFOXTY §P4 T 18%

slit die coating, bar coating or ink jet coating may be
employed. Out of these, spin coating and split die coating
15 are preferred.

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

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

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

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

25 J/m’. ,

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

30 1,5-diazabicyclo-[4.3.0]-5-nonene.

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

preferably rinsed after alkali development.



of these, radiation having a wavel ength of 190 to 450 nmis preferred. The
dose of the radiation is preferably 10 to 10,000 25 J/nR. The above al kal
devel oper is preferably an aqueous solution of sodium carbonate, sodium
hydr oxi de, potassi um hydroxide, tetranethyl ammoni um hydroxi de, choli ne,

1, 8-di azabi cycl 0-[5.4. 0] - 7-undecene or 30

1, 5-di azabi cycl o-[ 4. 3. 0] -5-nonene. A suitable anmount of a water-sol uble
organi ¢ solvent s8bhwas deveanoheot esbaayl develapsentacddm nmay be added
to the above  al kal i_.devel . coat i ng §il mi ref l.Ly .rinsed after
al kal i develéﬁw@ﬁf?lggx g%%%éPpgggé g%ﬁ%ﬁ\,d;§b?%?2%kih9%§§;§%£/9ﬁ[)

(i mrer si on) depebgpdrnt AST U dilwe Depmedoprastid eome, wglcopedndAsiflar

devel opnment conditions, the coating film is_preferably devel oped at normal
t enper at ur e £8r P5fET3HAY §e¥§&9p?%eth%%r%E%eﬁ?ﬁ&?%ﬁﬁ%ﬁefﬁQE £S5 30Re
present igivegii.on is extrenely useful for transm ssion and reflection color
liquid crystal display devices, color inage pick-up devices, color sensors,
etc. 10 Liquid cry$helthlispbapidediasldhéilieuief thepnrgselisphaygndévnce of
the present .invention.co rks§s %he cglor.fiLter of thﬁlgrﬁsent Lnvention.
15 As an exafl 8°6f eVl MGaiTH tcFYSt S 2@PUprSy Ole 8 T6F L SFRA Py E8&7F
invention, alliggyiddceyyssBldidipplyededevess AGMImagyqeldienip eeaiaekeristic
properties can_be manufactured by wusing the radiation sensitive conposition
of the presefPLOENFERMSIOBE -t &HCor m pi xel s and/or a black matrix on a thin
film 20 4ransistor substrate array as described above.

Liquid crystal display device

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

15 As an example of the liquid crystal display device of
the present invention, a liquid crystal display device having
excellent characteristic properties can be manufactured by
using the radiation sensitive composition of the present
invention to form pixels and/or a black matrix on a thin film

20 transistor substrate array as described above.

The radiation sensitive composition of the present
invention comprises the above components (A) to (D) as
essential ingredients. Particularly preferred examples of
the composition are given below.

25 (1) a radiation sensitive composition comprising a
carboxyl group-containing copolymer (Bl) as the
alkali-soluble resin (B)

(2) the radiation sensitive composition (1) comprising at
least one selected from the group consisting of

30 trimethylolpropane triacrylate, pentaerythritol
triacrylate and dipentaerythritol hexaacrylate as the
polyfunctional monomer (C)

(3) the radiation sensitive composition (1) or (2)

comprising



The radi ation sensitive conposition of the present invention conprises the
above conponents (A) to (D) as essential ingredients. Particularly
preferred exanpl es of the conposition are given below. 25 (1) a radiation
sensitive conposition conprising a carboxyl group-containing copolymer (Si)
as the alkali-soluble resin (B) (2) the3gadiation sensitive conposition (1)
conprising at |east one selected fromthe group consisting of 30

tri met hyl ol propanelt iPaetivate; (gemebbyypanioyl) -or Haccpirhegodng -yl]
Ot ey Lol DEXAAGL 1L B8hEcsybnE. aRaLUEUNEL] ARl SIRIRTEr (L L) the
radi ati on sensitive conposition Ty "or conprising 8

1-[9-et hyl - 6- ( 2- mregeyebavaoyl(p19. H. - car bazol - 3-yl ]

-et han-1| -oneoxi me- Q- acetate as_ the optical radical generator (g%%éThe

preferred col or fiT]P%IPr(elf)erd:_fedt Relpr dsertey hé&Rs bhe B aRen it RE R®/ or a
bl ack matg i x,gRdg; Qk1Ehgnhadi-abi 8 ackeRakli%e ne@m@PeE e ahliatidn or (3).
The preferred liquid crystal display device (5) of the present invention
conpri ses t heenbdvéveokompbsitérn(4)L), dBd orhd3novre preferred liquid
crystal display deyice (6) of e 10 .present. invention conprises above
color Tilter (1) orrEPiteariad habadrereray el s vRan (8% Ehel pec
above, when phesendi fhvemt: 56 Sddnpiei s PeShbbos &bl dAEr jrasents )i, nygat i on

conprises an optical radical gfnenator whi ch _contains an optical radical 15
gener at or ( DERCHERT AP IR I sreh dilguiid Fry8tradiasP baY ARV HEe (Dasf Bhe

opti cal fqdi ?Es@ﬁ@eiﬁggﬁtﬁg ) c3fbesLed EBQ”&EtBﬁe QBQHEOfQT%%t i(29d8§ng

bi i m dazol e tonpound, benzophenon conpound, I oxant hone conpoun
ket ocounar i nacohpoufidlm tfankés&poustibstrexposureayi.s small, for exanple, 400
J/ ma, '

As described above, when the radiation sensitive
composition of the present invention comprises an optical
radical generator which contains an optical radical

15 generator (D1l) having high sensitivity to radiation and at
least one optical radical generator (D2) selected from the
group consisting of a biimidazole compound, benzophenone
compound, thioxanthone compound and ketocoumarin compound,
if the amount of exposure is small, for example, 400 J/m?,

20 and the development conditions are severe, for example, a
development temperature of 30°C, a shower pressure of 110
KPa and a developer flow rate of 1.2 liters/min, an excellent
pixel pattern and black matrix pattern without a missing part
of the pattern edge or an undercut can be formed without

25 leaving an undissolved product during development and
producing scum on the pattern edge.

Further, the pixels and black matrix made of the
radiation sensitive composition of the present invention
have high surface smoothness and excellent adhesion to the

30 substrate.

Therefore, the radiation sensitive composition of the
present invention can be extremely advantageously used in
the manufacture of a color filter such as a color filter for

liquid crystal display devices in the field of the electronic
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20 and the devel opnent conditions are severe, for exanple, a devel opnent
tenperature of 30C, a shower pressure of 110 KPa and a devel oper flow rate
of 1.2 liters/mn, an excellent pixel pattern and black matrix pattern
wi thout a missing part of the pattern edge or an undercut can be forned
wi t hout 25 | eaving an undi ssol ved product3aduring devel opnent and producing
scumon the pattern edge. Further, the pixels and black matri x nmade of the
radi ati on seAsiduistayconposition of the present invention have high surface
snmoot hness and excel | ent adhesion to the 30 substrate. Therefore, the
radi ati on sensitive conposition of the present invention can be extrenely
advant ageouslExamp@eési n  the manufacture of a color filter such as a col or

filter for liquid crystal dLspIa& devices in the field of the electronic 39
i ndustry. Exanpl es TRfhéOfdPWIRENG éﬁ‘&ﬁrﬁﬁeé@r Prevddeded oo HEnIFRASSse 5

of furthes illeushr-ahip0iiesPrEEERY HY YHd MDY hvahe iR Bt WaYe i B® taken
as limting. "Parts” and in the foll ow ng exanpl es are based on weight. 10

<(B) prepar awiagn tof bel kalkiens@lsuldlimitdgion> Synthetic Exanple 1 3 parts of

2,2" -azobis (2,4-dinethyl val.econitril n 200 parts_of pro ene gl ycol
nononet hyl et her ackﬁgkg werg Fedlpot§£f?3 ROEG T 5EE™ ﬂfﬁ gr%%éﬁsﬁ t ube
and a stirreon ¥eifhtparts of nmethacrylic acid, 15 parts of styrene, 25

parts of N-phenyl naleimde, 35 parts of benzyl nmethacrylate, 10 parts of
gl ycerol nononethacrylate and 5 parts of a-nethylstyrene dinmer as a chain

transfer; agentgyers dien ifgd Jeo L& il askudiie ddisige of the flask was
substituted 20 by nitrogen, the resulting mxture was stirred gently, and
Synthetic Example 1
3 partsof 2,2’ -azobis(2,4-dimethylvaleronitrile) and
200 parts of propylene glycol monomethyl ether acetate were
fed to a flask equipped with a cooling tube and a stirrer,
15 15 parts of methacrylic acid, 15 parts of styrene, 25 parts
of N-phenylmaleimide, 35 parts of benzyl methacrylate, 10
parts of glycerol monomethacrylate and 5 parts of
a-methylstyrene dimer as a chain transfer agent were then
fed to the flask, the inside of the flask was substituted
20 by nitrogen, the resulting mixture was stirred gently, and
the reaction solution was heated at 80°C to be polymerized
by maintaining that temperature for 3 hours. Thereafter,
the reaction solution was further heated at 100°C, 0.5 part
of 2,2’ -azobis(2,4-dimethylvaleronitrile) was added, and
25 polymerization was further carried out for another 1 hour
to obtain a resin solution (solid content of 33.0 %).
The obtained resin had an Mw of 17,000 and an Mn of

5,900. This resin was designated as resin (B-1).

30 Example 1
<preparation of liquid composition>
78 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 a colorant

(A), 60 parts of the resin (B-1) as an alkali-soluble resin



]

t he reaction solution was heated at 80C to be polynerized by maintaining
that tenperature for 3 hours. Thereafter, the reaction solution was further
heated at 100C, 0.5 part of 2,2'-azobis(2,4-dinmethylvaleronitrile) was
added, and 25 polynerization was further carried out for another 1 hour to
obtain a resin sol ut| on (sol id content off033.0 % . The obtained resin had

an Mwv of 17 .900. Thi S deS| nated as resin
(B-1)- 30 B! 801 B35 an R B RS g LGP A S 5 05 of

m xture of Cpblyﬁugarembnallueloham@rar(d:) Cilo. pBr@ertt Violet 23 in a weight
ratio of 95/5 as a col orant %} 60 arts of the resin (B—l) as an

al kal i - sol ublle [PeStRYA06- ((g)—meg Yé&@?@%ﬁ”dﬁp@nt‘é’@rrﬁaiﬂqlt G- Wdx&fd1aA ate as

a polyfuncti ?“Bhetgﬁgﬁ.%gb (a@eta%% R%tls Qb (t33ds name), of Ciba

1-[ 9-et hyl - nzoyl) H.-car azo -

-1- oneoxime Spacebate Cﬁ@tm%éZs( Hbad&mgarm)c of t@eb&aﬁle‘s;wraleﬂ tagppO]yem cals
Hol di ng | nc the s er ei_naf as_an optjcal radical

Gener ator | ( DRFFeTBIRRREY 25121 OP o REN Ok ROTBE ORAVHO REAEPRY 62 r ade
name) of N ppon, Wﬂét‘h@thlkanih@ﬁeaUK@@AdJMDEﬁﬂl§altz%i@rn%trrfér) 6B2) and

1,000 parts of a m xture of cycl ohexanone and propyl ene 10 gl ycol nononet hyl
et her acet at ¥ipRoa Kayajht Coat i bt@f) 8@/ 20 opis ca lsvadene lweanend saxd (P8yet her

to prepare a_liiq aS e F ) of

col ored | ayeral;lﬁl%J &%é?‘%lﬂqw coﬁ%%g? f\éo% Eg ;%\Allgégpare;}p%%lac?dt %ggggtlgggl i me
gl ass substr gllgcbavinagomatByRethém doet prevantd ngitldie elatticonf eb/g0di um
ions on the surface with a s oater and prebaked aon a hot plate heated

at 80 C for %60 §8CVEBTIHHTh l§e85t‘?ﬁ%trheclkt°cﬂy%ﬁi¥i’arﬁf FHPrﬁu%r'?HéPEéPPer
this substratgnwasi¢rokedpbeitqem (sgnyperature and exposed to ultraviol et

radi ati on havi ng
<formation of colored layers>

15 This liquid composition (Bl) was applied to a soda-lime
glass substrate having an Si0O, £film for preventing the elution
of sodium ions on the surface with a spin coater and prebaked
on a hot plate heated at 80°C for 100 sec to forma 2.5 um-thick
coating film.

20 Thereafter, this substrate was cooled to room
temperature and exposed to ultraviolet radiation having
wavelengths of 365 nm, 405 nm and 436 nm through a photomask
(slit width of 90 um) with a high-pressure mercury lamp to
the coating film. The amount of exposure was set to 400 J/m?.

25 Thereafter, the substrate was shower developed with a 0.04
wt% aqueous solution of potassium hydroxide at a development
temperature of 30°C, a shower pressure of 110 KPa and a
developer flow rate of 1.2 liters/min. It was then rinsed
with super pure water, dried with air and post-baked in a

30 clean oven heated at 220°C for 30 minutes to form a blue pixel

array having a striped pixel pattern on the substrate.

<evaluation>

When the pixel array on the substrate was observed



e

wavel engt hs of 365 nm 405 nm and 436 nmthrough a photomask (slit width of
90 mM with a high-pressure nercury lanp to the coating film The anpunt of
exposure was set to 400 J/nR2. 25 Thereafter, the substrate was shower

devel oped with a 0.04 w % aqueous sol uti on of potassium hydroxi de at a
devel opnment tenperature of 30C a shower“pr essure of 110 KPa and a

devel oper fl %ﬁzrratgl of 1. %.I I %Lers/r]]j . |t vas th%nlri ns%?T W t.tgi sugler pure
wat er, dried"WtHgi FlaRE 68? - Bak&&=rRPE 38 cldgaﬁ SVEN MredCEAHE Y26 C for
30 mi nutes tgekar Bhathkucupskehte abvf ayn Rakisb $e & tgdpeichpi %eld pat keum on the
substrate. <evaluation> Wen the pixel array on the substrate was observed
41 through 8RAGIN MégPiRPRISEYFES FREVOR P REFE P sNERL XM PasE8A o t he
substrate of an UNGKDASEAePRELLoBy BRUCAR BGUEl PALRALHTLSS! B9 RIS &
seen on the edge of the pixel pattern. Wieh the Section of the pixel pattern
was obser¥edthfoughoagkcansdagnengcélirent marnrmwscopsc dFEM) SERpP, undetregdér cut
was seen. Conparative Exanple 1 <preparation of |liquid conposition and
formati on of Y85l 6FEF- 10 | ayer> A radiation sensitive conmposition (bl) was
prepared in the sanme manner as in Exanple 1 except that only 10 parts of
1-[9-et hyl - 6- (2- net hyl benzoyl ) -9. H. -car bazol -3-yl ] -ethan 15

- 1- oneoxi ne- Ecapafratd vighiEelrmpd et He optical radical generator (D) was used

as an opti CaLp&agg%aki%nsr:afp%i T%ﬁ@%fs&%rignaaﬂaxl%rﬁg%%n%afviceao%eal ue
p r on as

striped pixel ttern was fo he subsStrate 1'n the Sane manner
Exanpl e 110 exteperthat the [iquid conposition (bi) was used 20 in place of

Lhe 1iauia comosi L1 on (L on<gualyall gnz, When e RLxs! ,acray o0 Lhe

in the same manner as in Example 1 except that only 10 parts
of
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl] -ethan

in

15 -1l-oneoxime-O-acetate which is the optical radical generator
(D1) was used as an optical radical generator.

Thereafter, a pixel array having a blue striped pixel

pattern was formed on the substrate in the same manner as

in Example 1 except that the liquid composition (bl) was used

20 in place of the liquid composition (B1).

<evaluation>
When the pixel array on the substrate was observed
through an optical microscope, no development residue was
25 seen on the substrate of an unexposed portion but a missing
part of the edge of the pixel pattern and the peeling of the
pattern itself were seen.
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), an undercut was

30 seen.

Example 2
<preparation of liquid composition and formation of colored

layer>



-

through an optical nicroscope, no devel opment residue was 25 seen on the

" substrate of an unexposed portion but a mssing part of the edge of the

pi xel pattern and the peeling of the pattern itself were seen. \Wen the
section of the pixel pattern was observed t hrough a scanning el ectron

m croscope (SEM, an undercut was 30 seé . Exanple 2 <preparat|on of liquid

conposition and fo tion of colore | a 2 art m _xt ur.e of
C.l. Pignent Blue égagaﬁﬂa BﬁﬁﬁgﬁF 6$0Fe? Elﬁw tw%ﬁ aflgngf 95/ 5
as a col orant, I(Aglg@&upa;rltoiectfzg high ae,seigmtBrh)u@sOermAsmbla golbhaecresin

(B), 90 parts of dipentaerythritol hexaacrylate as _a 5 pol yfunctional
nononer (C), gjpaﬁpsp%qts of the resin (B-1) as an alkali-soluble resin

1-[9-ethyl -6 ; ”@rohél 0 RZ Q) )d'l%elﬂ'ta lecd- ¥d xa%t s a
- 1- oneoxi ne- acetat as an optical radical generator (Dl parts of
2,2'-bis(Q-cpbdyﬁpheMybpa4 ﬁpmom&rLﬂéIna%|$@4ts of

et hoxycar bonyl 1,2 b|| oIe

4,4' - bis(dieﬁﬁﬁp h%?bgnfgpﬁﬁﬁ 3 éf %%%ﬁﬁpcébQGHeﬁ?ﬁﬁﬁ?azole
as optical radi e@bo&eﬂ\er-@t%%t@@%)aswoisn:%amaaaecei FerlErdtle (9h)

cycl ohexanone and propyl ene glycol nononethyl ether acetate in a melght

rati o of 80/ 20paxs&sacdobvahtbherie- ﬁh%@HOPBgéYhér4té Br eparé&esrpkagi(d-
radi ati on 15e%%g§§gﬁ%%o%§q%%_5&&gn1(§2)b %ﬁﬁkfe% %%&qﬁ Qﬁylng a striped
or n the

pi xel pattern was suBstrate 1M sane ‘manner as in Exanple
1 exceptot hat 4t hdilsi( @ulenthqdraquomd)ib@:mz(oﬁzu)enmﬁ wsed 2 pagdtacef of the liquid
conp05|t|on %Bl) 20 <eval u when t he %txel array on the substrate was

obser ved KCaRtS é’l a@P&?cﬁﬁeOP'ﬁbc Ve bififeh g sneiadeg snd92)

and 1,000 parts of a mixture of cyclohexanone and.propylene
glycol monomethyl ether acetate in a weight ratio of 80/20
as a solvent were mixed together to prepare a ligquid radiation
15 sensitive composition (B2).
A blue pixel array having a striped pixel pattern was
formed on the substrate in the same manner as in Example 1
except that the liquid composition (B2) was used in place
of the liquid composition (B1).
20
<evaluation>
When the pixel array on the substrate was observed
through an optical microscope, no development residue was
seen on the substrate of an unexposed portion, and no scum
25 andnomissing part were seen on the edge of the pixel pattern.
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut

was see€en.

30 Comparative Example 2
<preparation of liquid composition and formation of colored
layers>
A radiation sensitive composition (b2) was prepared

in the same manner as in Example 2 except that only 5 parts



L3
seen on the substrate of an unexposed portion, and no scum 25 and no m ssing
- part were seen on the edge of the pixel pattern. Wen the section of the
pi xel pattern was observed through a scanning electron m croscope (SEM, no
undercut was seen. 30 Conparative Exanple 2 <preparation of liquid
conposition and formation of colored |ayer> A radiation sensitive
conposition (b2) was prepared in the sane nmanner as in Exanple 2 except
that only 5 pérts 43 of

}l[gngggyhe EéigeFEFé&mg ﬁ%! tgﬁgbgé O@é ?a% g% rDed n%ﬁa?b?ﬂj(fﬁluﬁbs used

as an optical1radeeat mgenenatontr e eaftras opﬁlblale.&adiﬁ’d’a"ﬂ/gbﬁﬁrago& bl ue
striped pixel attern was forned on the substrate in the sanme nanner as in
Exanpl e 2 ex¢Bpt VREt UERE PPqAPdOPS#APESi EFPOACAB2PSREFAESEd i n place of the

liquid copositi OnTﬁg‘g%a%f%Qr<eé/%lle@l a37a yhﬁﬁvﬁﬁ Pidele @rt(ﬁe@ toey

substrate was observed rough-an optical m cro3cope, el opnent
resi due was psetarnonwbehefsuhstir ahetbé anbaheapesed phetsamebmanaeMIasing

part of the ed of 1th i xel tte nd th eelln attern
Proel f vere SBdaNmLn 2 RRoGRE AR bRer T EPTBRR ot Las bk Paga
through a scgﬁnpmgcglggttg@ qhqugacggapbsgwhon q@zqndercut was seen. 44
What is clained is: 1. A radiation sensitive conposition which conprises (A

a colorant, (B) an alkali-soluble resin, (C a polyfunctional nononer and

(D) an gR}icggvﬁgghgggngenerator containing at 5 | east one conponent
sel ected fromthe group consisting of

When the pixel array on the substrate was observed
through an optical microscope, no development residue was
seen on the substrate of an unexposed portion but a missing
part of the edge of the pixel pattern and the peeling of the

15 pattern itself were seen.

When the section of the pixel pattern was observed

through a scanning electron microscope (SEM) , an undercut was

seen.



a conmpound represented by the followng formula (1) and a conpound
represented by the followng formula (2) and at | east one conponent
selected fromthe group consisting of a biimdazole conmpound, benzophenone
conpound, thioxanthone 10 conpound and ket ocoumrarin conpound and which is
used to form a colored layer: R5 01,¢' 4¢ 1 oR6/ RANR2 (1) QCOC _
R3 R5 ~ QC ?6./ R4 Q. 82 (2) NR13 (inthe formulas (1) and (2), R' s
are each indgﬁg défit F?alf? a'fi'near, branched or cyclic al kyl group having 1
to 12 carboni atons @fdideivh seneup.ivicofpake teaaiwh elepaidantdas gahydr ogen
atom |inear, branched or cyclic alkyl group having 1 to 12 carbon atons or
phenyl group2 FBiQraite dBeRT AdEBeRdERLEPLea ¢S Hr 0dEN BPBAYERNLCLASRR L
branched or gt} I o : [ 1.4 # : 5 and
R6 are each ﬁé&%@%ﬁdéﬁ?l 3(/]% %}E;cfr%%eér?%tfo%%l(j)cré]] igjr?éae%,aa %J;r?%&ggﬁgrl%ggﬁ C

al kyl grdup hewsngobet coipoacbtnsaflentedwittrbmt hbepgeoupocbhati stting alfkyl

JUbst i uent - SoPBEPBUNF: 5RPFRESGFGlpPYchE: SPTNGVaRca IFRBAR. 0 afeHed of -
cyclic al koxybmgbaup rBavieReéntedond edeb@d1alihyg Hami10"@Up aid d1al ogen
atom least one component selected from the group consisting of
a biimidazole compound, benzophenone compound, thioxanthone
10 compound and ketocoumarin compound and which is used to form

a colored layer:

5 O, R’
R ¢
?
N. R2
R R (':/R 40
1
o”C‘C '! Co
N
"Qa
RS
1
Os (':, R
o
R R N ()
2
Ox,C, C-~ RZ
N
éa

(in the formulas (1) and (2), R'’s are each independently
15 a linear, branched or 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, branched or cyclic alkyl group
20 having 1 to 12 carbon atoms, R*, R® and R® are each
independently a hydrogen atom or linear, branched or cyclic
alkyl group having 1 to 6 carbon atoms, with the proviso that

4

the alkyl group represented by R', R?, R®, R*, R® and R® may
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and the phenyl group represented by RL and R2 may be 5 substituted by a
substituent selected fromthe group consisting of a |inear, branched or
cyclic alkyl group having 1 to 6 carbon atons, l|inear, branched or cyclic
al koxyl group having 1 to 6 carbon atons, phenyl group and hal ogen aton.
10 2. A color filter having a colored | @&er made of the radiation sensitive
conposition_of claim1. 3. Aliquid crystal display. device conprising the

color filté&€ §PQﬁ§%§H??d-P§F@ PRs ot usRt srfiedtissh e the G%IHMosi ti on
of claim 1 f@fif@rfinera L£aligfrd- | aneindita &AW1 {d ldBfoxyl group

having 1 to 6 carbon atoms, phenyl group and halogen atom,
and the phenyl group represented by R' and R® may be

5 substituted by a substituent selected from the group
consisting of a linear, branched or cyclic alkyl group having
1 to 6 carbon atoms, linear, branched or cyclic alkoxyl group

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

10 2. A color filter having a colored layer made of the

radiation sensitive composition of claim 1.

3. A ligquid crystal display device comprising the color
filter of claim 2.

15
4. Use of the radiation sensitive composition of claim

1 for forming a colored layer for a color filter.



